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The international symbol of disability is the wheelchair and the stereotype of a person with 
disability is a young man with paraplegia. While these images are very familiar, at the same 
time we know that this is not an accurate picture of the diversity of global disability. Whereas 
15% of the population are affected by disability, less than 0.1% of the population have spinal 
cord injury.

However, spinal cord injury is particularly devastating, for two reasons. First, it often 
strikes out of the blue. A driver is tired and inebriated late at night, and veers off the road, 
resulting in a roll-over crash and consequent tetraplegia. The teenager dives into a pool, only 
to break her neck. A workman falls from scaffolding, and becomes paraplegic. An earth-
quake strikes and a person’s back is injured by falling masonry. A middle aged woman is 
paralysed due to pressure from a tumour. In all these examples, someone in the prime of 
their life becomes disabled in an instant. None of us are immune from this risk.

Second, the consequences of SCI are commonly either premature mortality or at best 
social exclusion. Trauma care systems are frequently inadequate. For many, access to high 
quality rehabilitation and assistive devices is unavailable. Ongoing health care is lacking, 
which means that a person with spinal cord injury is likely to die within a few years from 
urinary tract infections or pressure sores. Even when individuals are lucky enough to receive 
the health and rehabilitation care they require, they are likely to be denied access to the edu-
cation and employment which could enable them to regain their independence and make a 
contribution to their families and their society.

None of these devastating outcomes is necessary. The message of this report is that 
spinal cord injury is preventable; that spinal cord injury is survivable; and that spinal cord 
injury need not prevent good quality of life and full contribution to society. The report con-
tains the best available scientific evidence about strategies to reduce the incidence of spinal 
cord injury, particularly from traumatic causes. The report also discusses how the health 
system can respond effectively to people who are injured. Finally, the report discusses how 
personal adjustment and relationships can be supported, how barriers in the environment 
can be removed, and how individuals with spinal cord injury can gain access to schools, 
universities and workplaces.

We can turn spinal cord injury from a threat into an opportunity. This has two dimen-
sions. First, spinal cord injury challenges almost every aspect of the health system. So ena-
bling health systems to react effectively to the challenge of spinal cord injury will mean that 
they can respond better to many other types of illness and injury. Second, a world which is 
hospitable to people with spinal cord injury in particular will inevitably be more inclusive 

Preface
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of disability in general. Improved accessibility and greater availability of assistive 
devices will help millions of the world’s disabled and older people. And finally, of 
course, the word “opportunity” signals the better lives and the productive contri-
bution to which people with spinal cord injury rightly aspire, and which we can 
help them to attain, if only we have the political will and the organizational com-
mitment. As earlier with the World report on disability, so now with International 
Perspectives on Spinal Cord Injury, this report has potential to change lives and 
open doors. I urge the world’s policy-makers to pay attention to its findings.

Dr Margaret Chan
Director-General
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Understanding spinal 
cord injury

Chapter 1



“Before the SCI, I was a very independent person, with a very busy social life with a lot of 
friends, working very hard, travelling a lot, concluding my law course, dating... my life was 
identical to any other young female, with a lot of desire to live. After the SCI, everything 
changed and many dreams were interrupted – to live alone, finish the university, start a 
family.”

(Claudia, Brazil)

“While my father was cycling his tricycle and my mother sat and carried me in her arms, 
a car ran into the tricycle. They were both killed. I survived but became paraplegic at the 
age of 2. I was looked after by my grandfather who lived in a slum in Bangkok. Later, I was 
sent to a school for disabled children. Now I am 11, I quit from school. My brain is not 
good. I have bad memory but can manoeuvre a wheelchair without difficulty. Luckily, Mr 
B, a tetraplegic business-man, and his wife met me and agreed to look after me. Now I live 
with them. They gave me a sport wheelchair and planned for me to be a national wheel-
chair athlete in the future, and I think I can.”

(Anonymous, Thailand)

“When I returned from rehab(ilitation), I was welcomed back to the community at the air-
port and entered into another phase of my life in a chair. I was thinking that I couldn’t live 
my life like it was before. I was embarrassed and didn’t really want to see my friends – I 
was different now – I had changed. I couldn’t play football, run, go camping, ride my bike 
to the local river. All I wanted to do was stay inside and hide. It took about 6 months of 
convincing me by my first community OT before I would step out of the house. Prior to 
me arriving back to the community, she had already arranged for the school to construct 
ramps and made sure the bathrooms were accessible for me. Very slowly my confidence 
began to build up. Basketball was a favourite pastime for me before my accident, and while 
I was in rehab(ilitation) I learnt to play wheelchair basketball. I showed some of my friends 
how to do some tricks in my chair. Teachers started to encourage participation in school 
and my community by going on local excursions walking around the community identify-
ing bush plants, as well as travelling to Cairns on a school excursion. The support from the 
teachers, friends and family was encouraging.”

(Alfred, Australia)



Spinal cord injury (SCI) is a medically complex and life-disrupting condition. 
Historically, it has been associated with very high mortality rates. Yet today, in 
high-income countries, SCI can be viewed less as the end of a worthwhile or 
productive life and more as a personal and social challenge that can be success-
fully overcome. This change reflects better medical provision, which means that 
people are able to survive, live and flourish after injury. For instance, people 
who develop SCI can now usually benefit from improved emergency response, 
effective health and rehabilitation interventions, and technologies such as res-
pirators and appropriate wheelchairs, together with more extensive social ser-
vices and more accessible environments. As a result, lives can be saved and 
functioning can be maximized. Many people with SCI can now anticipate not 
just a longer life, but also a fuller and more productive life, than they would 
have had in previous generations.

In low-income countries the situation is very different. Traumatic SCI often 
remains a terminal condition. Most people with SCI in a country such as Sierra 
Leone die within a few years of injury (1). In low-income countries, and in 
many middle-income ones, the availability of quality assistive devices such as 
wheelchairs is very limited, medical and rehabilitation services are minimal, 
and opportunities to participate in all areas of personal and social life are con-
strained (2). The situation in many developing countries today is comparable to 
what it was in Europe and North America in the 1940s (3). Poverty makes life 
even harder for people with SCI (4). Yet the fact that such dramatic progress in 
survival and participation has been seen in high-income countries over a rela-
tively short period of time should be a reason to be optimistic for other parts of 
the world. With the right policy responses, it should be possible to live, thrive 
and contribute with SCI anywhere in the world.

But no one lives in a vacuum, and essential to our understanding of how 
people with SCI live is the overall physical, social and attitudinal environ-
ment in which they experience their day-to-day lives. The quality of life with 
SCI depends greatly on whether the environment is facilitating – appropri-
ate resources and services are available, there are supportive relationships and 
community inclusion – or whether it acts as a barrier when people have to 
confront discriminatory attitudes and other obstacles, including the failure to 
provide supportive and facilitating services and resources.

1
Understanding spinal cord injury
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The overall impact of SCI on the individual, 
and also on society at large, therefore depends on 
a range of factors, including:
■ the age at which the injury occurs (whether 

early or late in a person’s productive life);
■ the extent of the injury;
■ the availability and timing of resources and 

services;
■ the environment in which the person lives 

– physical, social, economic and attitudinal.

Policy changes that ensure prompt and effec-
tive medical response and sustained rehabilita-
tion towards full reintegration into community 
life are highly cost-effective and socially benefi-
cial. The cost of providing immediate emergency 
and medical care is offset by the fact that this care 
directly saves lives. Since SCI disproportionately 
affects younger people with many productive 
years remaining, failure to allocate resources 
to their rehabilitation results in a substantial 
social waste that can be avoided through cost-
effective measures. Expenditure on the medical 
and rehabilitative responses to SCI is money well 
spent. More importantly, saving lives, promot-
ing the quality of life and retaining productiv-
ity are social and humanitarian imperatives. The 
recommendations of this report highlight the 
changes in policy and practice that, as shown by 
evidence, can bring about large improvements in 
the health and quality of life of people with SCI.

Steps to improve the lives of people affected 
by SCI must be accompanied by measures to 
prevent SCI. This report shows that many of the 
high-prevalence causes of traumatic SCI − road 
traffic injuries, falls, sporting and leisure inju-
ries, and violence − can be understood, antici-
pated and, to a large extent, prevented.

Aim and scope of this report
The aim of International Perspectives on Spinal 
Cord Injury is to:
■ assemble and summarize information on 

SCI, in particular the epidemiology, ser-
vices, interventions and policies that are rel-
evant, together with the lived experience of 
people with SCI across the life course and 
throughout the world;

■ make recommendations for actions based 
on this evidence that are consistent with the 
aspirations for inclusion and participation 
as expressed in the United Nations Conven-
tion on the Rights of Persons with Disabilities 
(CRPD) (5).

This report documents the magnitude of and 
trends in SCI, explores prevention strategies, 
analyses the situation of people with SCI around 
the globe, and gives examples of solutions across 
a range of economic settings that can enhance 
the lived experience of SCI. These solutions 
range from inclusive health and rehabilitation 
services to improving access to education and 
employment, and enhancing support for family 
and community life.

This opening chapter offers a general 
orientation to SCI, including a short review of the 
medical dimension of SCI for non-specialists and 
a history of SCI. It also includes a discussion of 
how SCI, and the systems and services that are 
required for enhancing the experience of living 
with SCI, can help the wider evaluation of the ade-
quacy of the social response to the needs of people 
with health conditions and associated disabilities.

What is spinal cord injury?
The medical dimension

Understanding the basic anatomy and physiol-
ogy is important, even though the experience 
of living with SCI varies greatly depending on 
environmental factors. The spinal cord is situ-
ated within the spinal column (see Figure  1.1); 
it extends down from the brain to the L1−L2 
vertebral level, ending in the conus medullaris. 
Continuing from the end of the spinal cord, in 
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the spinal canal, is the cauda equina (or “horse’s 
tail”). The spinal cord itself has neurological seg-
mental levels that correspond to the nerve roots 
that exit the spinal column between each of the 
vertebrae. There are 31 pairs of spinal nerve roots: 

8 cervical, 12 thoracic, 5 lumbar, 5 sacral and 
1 coccygeal. Owing to the difference in length 
between the spinal column and the spinal cord, 
the neurological levels do not necessarily corre-
spond to the vertebral segments.

Figure 1.1. Longitudinal organization of the spinal cord (with cervical, thoracic, lumbar 
and sacral segments shaded), spinal vertebrae, and spinal nerves and a rough 
representation of major functions of the spinal cord
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While there is debate about what is clas-
sified as “spinal cord injury,” all lesions to the 
spinal cord, conus medullaris and cauda equina 
are considered within the context of this report. 
Damage to the spinal cord may be traumatic or 
non-traumatic. Traumatic SCI can result from 
many different causes – including falls, road 
traffic injuries, occupational and sports injuries, 
and violence. Non-traumatic SCI, on the other 
hand, usually involves an underlying pathology 
– such as infectious disease, tumour, musculo-
skeletal disease such as osteoarthritis, and con-
genital problems such as spina bifida, which is 
a neural tube defect that arises during develop-
ment of the embryo.

The symptoms of spinal cord lesion depend 
on the extent of the injury or non-traumatic 
cause, but they can include loss of sensory or 
motor control of the lower limbs, trunk and the 
upper limbs, as well as loss of autonomic (invol-
untary) regulation of the body. This can affect 
breathing, heart rate, blood pressure, tempera-
ture control, bowel and bladder control, and 
sexual function.

In general, the higher up the spinal cord 
the lesion occurs the more extensive the range 
of impairments will be. Cervical SCI commonly 
causes sensory and motor loss (paralysis) in the 
arms, body and legs, a condition called tetraple-
gia (the alternative term quadriplegia is now less 
used). Someone with C4 or higher lesions may 
require a ventilator to breathe because the lesion 
directly interferes with autonomic control. Tho-
racic SCI commonly causes sensory and/or 
motor loss in the trunk and legs, a condition 
called paraplegia. Lumbar SCI typically causes 
sensory and motor loss in the hips and legs. All 
forms of SCI may also result in chronic pain.

The extent and severity of sensory, motor and 
autonomic loss from SCI depends not only on 
the level of injury to the spinal cord, but also on 
whether the lesion is “complete” or “incomplete.” 
According to the International Standards for Neu-
rological Classification of SCI, with the American 
Spinal Injury Association (ASIA) Impairment 

Scale (AIS), an SCI is considered complete if there 
is no sensory and motor function at S4−S5. While 
some sensory and or motor function is preserved 
below the level of injury in incomplete SCI, includ-
ing the lowest sacral segments S4-S5, it is no less 
serious and can still result in severe impairments.

The historical dimension 
of spinal cord injury
The beginning of effective SCI care can be dated 
to the work of the American neurosurgeon Dr 
Donald Munro at Boston City Hospital in the 
1930s (6). His approach was emulated by Sir 
Ludwig Guttmann who founded the SCI unit at 
Stoke Mandeville Hospital in the United King-
dom in 1944 (it became the National Spinal 
Cord Injury Centre in 1952). The prevailing 80% 
mortality rate of SCI began to decline, thanks 
to 2-hourly turning and skin care, together with 
better bladder management. Improved func-
tional outcomes were achieved with physical 
and occupational therapy, and more holistic 
care responded to the socioeconomic needs of 
the patients (7, 8). Guttmann emphasized sport 
as a method of therapy and was the founder of 
the Stoke Mandeville Games, which expanded to 
become the Paralympic Games in 1960 (9). These 
early centres became the model for SCI care in 
the United Kingdom, USA and other countries.

The changing experience of SCI also reflects 
wider developments in the understanding of 
disability in general. The social response to dis-
ability has profoundly changed in the last few 
decades, primarily because of the advocacy of 
people with disabilities themselves. The disabled 
people’s movement has fought to achieve full 
inclusion and participation in all areas of society. 
Conceptually, the focus has shifted from disabil-
ity as an individual deficit to disability as an out-
come of complex interactions between features 
of the individual’s health and functioning and 
aspects of his or her physical, social and attitu-
dinal environment. In parallel with this concep-
tual change, disability has become understood as 
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a human rights concern. This well documented 
transformation (10–12) has resulted in the CRPD 
(5). People with SCI have played leading roles in 
the disabled people’s movement in many coun-
tries, beginning with the early pioneers of Inde-
pendent Living in Berkeley, California, USA, in 
the late 1960s and 1970s (10).

Spinal cord injury as a challenge 
to health systems and to society
The complexity of the lived experience of SCI 
and the variations in that experience around 
the world mean that, despite being a compara-
tively low-prevalence condition, SCI has wider 
implications for monitoring health care. In 
principle, an individual with SCI will experi-
ence nearly every clinical setting that his or her 
country provides: emergency services, intensive 
care, surgery, stabilizing medical care, and par-
ticularly rehabilitation, including return to the 
community, vocational rehabilitation and ongo-
ing primary care. SCI care thus provides evi-
dence about the adequacy of a country’s services, 
systems and policies. It can also help clinicians, 
health professionals, researchers and policy-
makers to understand the strengths and weak-
nesses of their health-care system. SCI care is a 
good indicator of how the overall health system 
works – or fails to work.

Beyond the health sector, the individual with 
SCI will require services, resources and access to 
the social, educational and economic sectors to 
lead a full and rich life. Turning to civil society, 
self-help groups, patient groups and other advo-
cacy and disabled people’s organizations play a 
crucial role in offering knowledge, advice and 
support, and in lobbying for policy change.

If governments and societies fail people with 
SCI, it is likely that they will fail people with 
other health conditions as well. Research and 
data on the experience of SCI is generally rel-
evant to sound public health policy and to wider 
efforts to remove barriers to care.

The reverse is also true: SCI clinicians and 
researchers can benefit from research into other 
more prevalent conditions that share some or 
many of the impairments and daily challenges 
that confront people with SCI. Given that research 
into, for instance, accessible public transporta-
tion or return-to-work services will tend to con-
centrate on higher-prevalence health conditions 
and disabilities, the best evidence available may 
not involve SCI directly but may focus on people 
with “mobility problems” or “wheelchair users.” 
This report takes advantage of all relevant high-
quality research, whether directed specifically at 
SCI or taking a broader disability focus.

Tools for understanding the 
spinal cord injury experience
Two tools are indispensable for comprehending 
the experience of SCI: the CRPD, which pro-
vides a moral compass by elaborating disability 
as a human rights and development issue, and 
WHO’s International Classification of Function-
ing, Disability and Health (ICF), which provides 
a model of functioning and disability for con-
ceptual clarity as well as being an epidemiologi-
cal classification for data collection and clinical 
practice (see Box 1.1).

The CRPD provides the human rights 
orientation of this report. It specifies the civil, 
cultural, political, social and economic rights of 
people with disabilities, including people with 
SCI. The CRPD resulted from several years of 
detailed drafting with the sustained participa-
tion of disabled people’s organizations and other 
civil society groups. The Convention outlines 
not only broad aspirations – “...to promote, pro-
tect, and ensure the full and equal enjoyment of 
all human rights and fundamental freedoms by 
people with disabilities and to promote respect 
for their inherent dignity” – but also detailed and 
concrete human rights entitlements in health, 
education, employment and family life.
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As will become clear in later chapters, the 
CRPD sets out in very detailed language the 
precise areas in which human rights reform is 
required by the Convention. The central topics of 
this report – the impact of stigma and attitudes, 
the degree to which the environment is accessi-
ble, the availability of health and social services, 
and the extent to which people with SCI can par-
ticipate in education, employment, and family 
and community life – are also the focus of the 
articles of the CRPD. Furthermore, and unique 

to this United Nations human rights treaty, 
the CRPD mandates that States Parties should 
collect statistical data (Article 31) and should 
establish independent human rights monitor-
ing mechanisms (Article 33) to ensure that pro-
gress in the implementation of the obligations of 
the CRPD can be demonstrated with evidence. 
Countries are obliged not merely to reform laws 
and practices with respect to disability, but are 
also obliged to provide evidence that they are 
doing so. This report has been designed to make 

Box 1.1. International Classification of Functioning, Disability and Health (ICF)

The ICF was developed through a long process that involved academics, clinicians and people with disabilities (13). 
The ICF recognizes as determinants of disabilities not only underlying health conditions but also environmental fac-
tors (products and technology, the natural and built environment, support and relationships, attitudes and services, 
systems and policies). The ICF also recognizes personal factors, such as motivation and self-esteem, that can influence 
a person’s participation in society. It further distinguishes between a person’s capacities to perform actions and the 
actual performance of those actions - a distinction that highlights the essential role of the person’s environment.

In the ICF, problems with human functioning are categorized in three interconnected areas: impairments are prob-
lems in body function or alterations to body structure (e.g. paralysis or loss of bladder and bowel control); activity 
limitations are difficulties in executing activities (e.g. walking or eating); and participation restrictions are problems 
with involvement in any area of life (e.g. discrimination in employment or transportation).

Health conditions are understood as diseases, injuries and disorders, while impairments are specific decrements 
in body functions, such as paralysis associated with health conditions. Environmental factors can be barriers that 
worsen the experience of SCI (e.g. wheelchair-inaccessible transportation), or facilitators that improve that experi-
ence (e.g. wheelchairs and rehabilitation services). Disability is used in the ICF to refer to difficulties encountered in 
any or all of the three areas of functioning; it arises from the interaction of health conditions with contextual factors, 
both environmental and personal, as represented in the figure below.

Representation of the International Classification of Functioning, Disability and Health

Health condition
(disorder or disease)

Body functions 
and structures ParticipationActivities

Environmental
factors

Personal
factors

Contextual factors

Source (14). 
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available to countries and their agencies the evi-
dence base for unmet obligations to people with 
SCI, as well as the best practices for fulfilling 
those obligations.

Overview
The report follows the publication of the WHO/
World Bank World report on disability in 2011, 
and explores one major health condition in 
greater detail than was possible in that wide-
ranging study (15). The audiences for this report 
are policy-makers, health service managers, pro-
fessionals, representatives of nongovernmental 
organizations and disabled people’s organiza-
tions, and all those concerned with improving 
services for people with SCI, particularly in low- 
and middle-income countries.

After this introductory chapter, the report 
reviews in Chapter 2 the best epidemiological 
evidence available on prevalence and incidence 
of SCI around the world. Chapter 3 examines 
the main causes of SCI and surveys prevention 
programmes that respond to these causes and 
risk factors. The report then turns to a compre-
hensive review of the medical and rehabilitation 
dimension of SCI in Chapter 4. This is coupled 
with a health systems discussion in Chapter 5 
that matches best practices in interventions and 
treatment strategies with the evidence on the 
systems that are required to make these avail-
able. The report next focuses on the lived expe-
rience of SCI, beginning with relationships and 
attitudes in Chapter 6, moving on to general fea-

tures of SCI-enabling environments in Chapter 
7, and then an in-depth look at two of the most 
important areas of participation – education 
and employment − in Chapter 8. The report con-
cludes with cross-cutting recommendations in 
Chapter 9.

International Perspectives on Spinal Cord 
Injury offers a practical guide to improving the 
lives of people with SCI worldwide. It summa-
rizes evidence on needs and unmet needs, and 
highlights practices across service settings and 
countries that have been successful in overcom-
ing barriers and addressing service shortfalls.

The key messages of this report are the 
following.
■ SCI is a relatively low incidence but very 

high-cost health condition.
■ Incidence of traumatic SCI can be greatly 

reduced through a range of preventive 
strategies.

■ Mortality rates in the aftermath of SCI can 
be reduced through appropriate and timely 
health care, which also reduces the need for 
readmissions with secondary complications.

■ Dependency as a consequence of SCI can be 
avoided through provision of rehabilitation 
and assistive devices.

■ Poverty and social exclusion associated with 
SCI can be minimized through removing 
barriers and providing adequate support.

While SCI will always have a life-changing 
impact, it need not end life, nor need it impose 
undue cost on families and societies if appropri-
ate health and social responses are forthcoming.
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“One day I woke up and stared at the ceiling. I wanted to turn my head but I couldn’t. 
I wanted to lift my arm but could not. Nothing was moving. I heard a lot of noise but 
could not see anything. A nurse appeared beside me. I wanted to say something but she 
couldn’t hear me. I wanted to scream but no sounds came out. I closed my eyes. I opened 
them when I heard my name being called, looked up and saw my parents. Even though it 
seemed to me like one second between closing my eyes and opening them again, a whole 
day had passed. My parents told me that I had tetraplegia. My parents told me that I was 
in a Brussels hospital and I had a work-related injury. My neck was broken, I was totally 
paralysed and I could not breathe on my own. I was thirsty and asked for some water. I 
couldn’t drink out of the cup with a straw that was handed to me because I could not 
swallow. I had been working at a house. I fell off a ladder or I shifted off a ladder, I’m not 
quite sure anymore. I fell six metres down and landed on the concrete.”

(Gunther, Belgium)

“I was injured (C5–C6) in a car accident when I was 19 and have now been in a wheel-
chair for 30 years. I live in the most northerly city in the world, Hammerfest. Living in 
the North brings with it some great physical challenges with streets draped in snow for up 
to five months of the year and low temperatures making it hard to go outside in a wheel-
chair. I was among those with the greatest need of assistance when I was injured, at a time 
when the community really had just started to develop its home-based services. Since then 
I have had the privilege to participate and shape the services related to my needs, and my 
demands to live as normally as possible as a citizen.”

(Kjell, Norway)

“I was injured in the Sichuan earthquake four years ago when I was 30 years old. Now I use 
a wheelchair for daily movement.”

(Chen, China)

“I am 51 years old and I am a T–6 complete paraplegic caused by a blood clot compression. 
I was shocked when I first became paralysed because I had received the wrong diagnosis 
from a physician in 1984. I don’t think it is easy getting into the mainstream of independ-
ent living after being disabled. In the years since my diagnosis, a lot of things have helped 
me come to terms with my disability.”

(Nipapan, Thailand)

“In early November 2002 I fell from a friend’s horse while competing at a horse trials event. 
I am an incomplete C6–7 with good arm control. Despite not having grip ability, my 
hands are functional enough to perform several tasks like holding a glass of wine (very 
important!) and signing my name.”

(Anonymous, New Zealand)



Article 31 of the Convention on the Rights of Persons with Disabilities (CRPD) 
requires States Parties to collect statistical data that enable them to formulate 
and implement policies that give effect to the rights in the Convention, so that 
people with spinal cord injury (SCI), and other disabilities, can fully participate 
in all areas of society, from family life, education and employment to community 
and country. Valid and reliable data about SCI are essential for informed deci-
sions about programmes and policies designed to prevent the occurrence of SCI, 
to improve the lives of people with SCI and to anticipate future SCI service needs. 

To appreciate the socioeconomic impact of SCI, a complete epidemiologi-
cal picture of SCI is required, both in terms of data about the overall number 
of people living with SCI (prevalence), the number of new cases that arise 
(incidence), and the causes of SCI (see Table 2.1 for definitions of indicators). 
This information needs to be collected at regular intervals to make predictions 
about future trends. Evidence-based policy and programming at the national 
level also require information about the environmental factors that influence 
the experience of living with SCI, the socioeconomic circumstances of people 
with SCI, their met and unmet needs, and the costs of SCI.

This chapter presents basic epidemiological information using indicators (see 
Table 2.1) of prevalence, incidence, mortality, causes and costs of both traumatic 
and non-traumatic SCI (TSCI and NTSCI) and discusses SCI data and evidence 
and how they can be improved. The information presented is derived from peer-
reviewed journal articles, governmental publications, and reports from prospective 
and retrospective studies using data from spinal cord injury registries, population 
registries, hospital admission and discharge data, and health survey data. Specifi-
cally for the report, systematic reviews were carried out of publications on the epi-
demiology of SCI published between January 2000 and August 2012. Meta-analysis 
was done where appropriate. A fuller explanation of the methodology used to assess 
the data and its limitations can be found in Technical Appendices A and B.

What do we know about spinal cord injury?
Data on the magnitude and costs of SCI are limited. Only a handful of high-
income countries are able to provide national statistics. Other data sources 

2
A global picture of spinal cord injury

13



International Perspectives on Spinal Cord Injury

14

are so few and so methodologically varied that 
it is not possible to calculate reliable point esti-
mates for global prevalence or incidence. The 
best available SCI data provide a general picture 
that is summarized below and explored in detail 
in the remainder of this chapter. 

SCI is a relatively rare but life-altering and 
costly condition, with a mortality risk that varies 
widely by country income status and depends 
heavily on the availability of quality clinical 
care and rehabilitation services. It is unclear how 
many people in the world are currently living 

Table 2.1. Examples of commonly used national, epidemiological indicators for spinal cord injury

Indicator Description Use and limitations

Incidence of SCI Incidence data reflect how many people have become 
spinal cord (SCI) injured in a given population over a 
specified period of time. It is generally reported as sev-
eral new SCI cases per million population per year. 
Incidence is a direct measure of SCI risk. Stratified 
estimates of incidence rates by etiology, and further by 
demographic (sex, age), occupation or geographical 
location (urban, rural) variables may differentiate/iden-
tify risk groups, thereby informing effective prevention 
policy and programmes.

Variation occurs as to whether:
– population at risk (i.e. source population for 

SCI cases) is well defined;
– case definition of SCI;
– completeness of case ascertainment, which 

is the extent to which all the incident SCI 
– as defined by the case definition − is 
included. For instance, TSCI incidence may 
not include those people with SCI that died 
at the scene of injury; NTSCI incidence may 
not include people incurring SCI during 
end-of-life care (e.g. spinal metastasis).

Prevalence The numbers of people in the population living with 
SCI at a given time point. It is measured as number per 
million population. Prevalence is influenced by risk and 
duration of a condition and the latter is determined by 
recovery or death. Regular collection of data, disaggre-
gated by age, sex and socioeconomic categories, such 
as occupation and wealth status, can uncover impor-
tant patterns and trends in the lived experience of SCI.

Prevalence is an indicator of the effectiveness 
of secondary prevention and the need for 
health care and social support.

Etiology Absolute figure indicating the number of people that 
are spinal cord injured by mechanism, intent, place and 
activity.

Useful for planning at the local level for 
primary prevention, trauma care and rehabili-
tation services. 
Useful for calculating the cost of health care.

Standardized 
Mortality Ratio 
(SMR)

The SMR gives a standardized estimate of mortality in 
people with SCI with regard to the general population. 
When the SMR equals 1.0, then there is no increased 
risk of death for people with SCI; if larger than 1.0 then 
there is. 
The requirements for calculating SMR for a cohort are: 
– the number of people with SCI by age group and sex; 
– observed deaths in people with SCI; 
– the age- and sex-specific mortality rates of the gen-
eral population.

To determine if mortality of people with SCI is 
higher or lower than in the general popula-
tion. 
Limitation: Variation in SMR estimates 
between populations may partly reflect vari-
ation in mortality of the general population 
and completeness of mortality ascertainment.

Case fatality rates Absolute figures of the number of people who died 
after SCI. 
If disaggregated by etiology, relevant responses can be 
identified and implemented.

Shows the relationship between SCI and 
fatalities. 
For comparison, the information needs to 
be standardized into the following groups: 
number of people with SCI, including those 
with TSCI that die at the incident scene; fatali-
ties in hospital; and fatalities after discharge: 
30 days, 1 year, 5 years, etc.
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with SCI, but international incidence data sug-
gest that every year between 250 000 and 500 000 
people become spinal cord injured. The major-
ity of these cases are traumatic SCI, the leading 
causes of which are road traffic injuries, falls and 
violence. Recent studies show an increase in the 
age of SCI onset and a gradual increase in the 
proportion of non-traumatic SCI cases – partly 
attributable to the world’s ageing population.

Current data also show that SCI is associated 
with an elevated risk of death. People with SCI 
are most at risk of death in the first year after 
SCI onset, but even in high-income countries 
where advances in care have meant that survival 
has improved, they still face an elevated mortal-
ity risk and are more likely to die earlier than 
the general population. People with SCI in low-
income countries continue to die from prevent-
able secondary conditions that are no longer a 
leading cause of death in high-income countries.

The costs of SCI varies widely depending on 
the context, and few comparable data are available. 
From existing data it is clear that SCI carries sub-
stantial direct and indirect costs, and that much of 
these costs are borne by people with SCI. The level 

and severity of SCI have a significant influence on 
cost. Direct costs appear to be highest in the first 
year after SCI onset and, over a lifetime, indirect 
costs are likely to exceed direct costs. 

There is an urgent need to improve the 
quantity and quality of data collection on SCI. 
Issues with SCI data and recommendations for 
improving the evidence are discussed at the end 
of this chapter. 

Prevalence of spinal cord injury

Data on the prevalence of SCI are important 
for gauging demand for health care and social 
support, and for assessing the impact of sec-
ondary prevention measures; unfortunately, 
data on the prevalence of SCI are sparse. Cur-
rently there are no reliable global or regional 
estimates of all-cause SCI prevalence. Esti-
mates from six countries are presented here 
(see Tables 2.2 and 2.3). Some estimates found 
in the literature are not included because they 
either suffer from methodological problems or 
are considerably older and may not ref lect the 
current situation.

Table 2.2. Prevalence of TSCI

Country Locality Year of 
estimate

Study design and 
 reference population

Paediatric 
/adult SCI

Prevalence 
per million 
population

Islamic Republic 
of Iran

Tehran 2008 Prospective, cross-sectional, 
national registry

Adult, 
paediatric

440

Finland Käpylä Rehabilitation 
Centre, Helsinki; Hel-
sinki University Central 
Hospital, Helsinki

1999 Retrospective, registry of 
hospital data

Adult, 
paediatric

280

Norway Hordaland and Sogn og 
Fjordane counties

2002 Retrospective, longitudinal/
cohort using hospital data

Adult, 
paediatric

365

Iceland Landspitali University 
Hospital, Reykjavík

2009 Retrospective, longitudinal/
cohort using hospital data

Adult, 
paediatric

526

Canada Nationwide 2010 Retrospective, cross-sec-
tional, national registry, 
modelling study

Adult, 
paediatric

1298

Australia Nationwide 1997 Retrospective, national reg-
istry, modelling study

Adult 681

Sources (1–6).



International Perspectives on Spinal Cord Injury

16

Canadian data yield an overall SCI preva-
lence rate (traumatic and non-traumatic com-
bined) of 2525 per million population, or 85 000 
people, in 2010. Age-specific prevalence esti-
mates of SCI in Canada indicate that TSCI is con-
centrated in younger populations while NTSCI is 
concentrated in older age groups (see Figure 2.1).

TSCI prevalence figures (see Table 2.2) range 
from 280 per million population in Finland (5) 
to 1298 per million in Canada (1), although this 
variation is more likely due to differences in 
methodology than to a true fivefold difference 
in prevalence. The Australian and Canadian 
prevalence estimates derive from a modelling 
technique that incorporates incidence data 

and information on disease duration. The 
higher rates in Canada might be indicative of 
a North American trend or it may be that cur-
rent best-evidence assumptions used in Canada 
lead to overestimation of incidence while those 
employed in Australia underestimate the inci-
dence rate. The other countries present avail-
able data from hospital and national registries 
and cross-sectional and longitudinal studies. To 
better understand prevalence estimates between 
these countries, more data are needed regarding 
demographic differences, both cause-specific 
incidence rates by age and sex and associated 
life expectancies, information that is not cur-
rently available.

Table 2.3. Prevalence of NTSCI

Country Locality Year Study design and 
 reference population

Paediatric /
adult SCI

Prevalence per million 
population

Canada Nationwide 2010 Retrospective, cross-sec-
tional; national registry

Adult, 
paediatric

1227

Australia State of Victoria 2010 Retrospective, cross-sec-
tional, national registry

Adult, 
paediatric

367 
(455 for adults 

16 years and over)

Sources (1, 7).

Figure 2.1. Age-specific prevalence estimates of SCI in Canada for 2010
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NTSCI prevalence data (see Table 2.3) are 
available only for Australia (367 per million 
population) and Canada (1227 per million pop-
ulation) (1, 7). The Australian data are drawn 
from a study in the state of Victoria, based on 
life expectancy and national rehabilitation out-
comes data, and extrapolated to the rest of the 
country (7). The results show a prevalence of 
455 per million population for adults 16 years 
and above, suggesting that ageing demographics 
may be the primary driver for increasing NTSCI 
prevalence. The higher Canadian prevalence 
estimates may be a result of the assumptions 
made in the study rather than a true difference 
in prevalence.

Incidence of spinal cord injury

Estimated global SCI incidence is 40 to 80 new 
cases per million population per year, based on 
quality country-level incidence studies of spinal 
cord injury from all causes. This means that 
every year, between 250 000 and 500 000 people 
become spinal cord injured. 

Studies that report incidence data for both 
traumatic and non-traumatic causes of SCI pro-
vide information about the overall constitution 
of SCI populations. This information is impor-
tant to collect since the resource needs and 
characteristics of traumatic and non-traumatic 
populations are different. The proportion of TSCI 
varies within a wide range and appears to differ 
across regions (8–11). Historically, up to 90% of 
SCI has been traumatic in origin, but data from 
the most recent studies indicate a slight trend in 
recent years towards an increase in the share of 
NTSCI (12). The NTSCI population is generally 
older, with progressive diseases requiring more 
expensive care, although for a shorter period. 

Most studies of SCI incidence cover either 
TSCI or NTSCI, perhaps because of differences 
with data sources and data collection methods. 
The incidence and etiology of TSCI and NTSCI 
are therefore examined separately below. Data for 
NTSCI are limited compared to those for TSCI.

Traumatic spinal cord injury

Incidence
Given the available data, it is not possible to derive 
meaningful regional point estimates for the inci-
dence of TSCI. Statistical modelling is precluded 
because of the lack of reliable predictors.

Country-level TSCI incidence rates vary 
widely across the world – from 13 to 53 cases per 
million population, as illustrated by Figure 2.2. 
TSCI incidence rates tend to be higher in North 
America than in Europe, possibly due to higher 
rates of violence in the USA. Incidence data from 
other regions either do not exist or fluctuate too 
widely between and within countries that it is 
difficult to provide valid summary statistics. For 
example, data from the Municipality of Beijing 
in China show a high of 60.6 per million (21), 
while the region of Tianjin reports an incidence 
of 23.7 per million (22). 

Figure 2.2. Global variation in country-level 
estimates of annual incidence of 
TSCI
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The considerable country-level variations in 
TSCI incidence are due to several factors:
■ Genuine country-level differences in inci-

dence related to differences in risk.
■ Differences attributable to methodological 

approaches.
■ The population (adults, children or both) 

under study. TSCI in children is low. Stud-
ies reporting only adult incidence overesti-
mate the overall population rate and make 
comparison difficult with studies reporting 
merged adult and child incidence data.

■ Representativeness of the data. With the 
exception of a few countries that have a 
country-wide SCI registry system, such as 
Finland, incidence estimates are extrapo-
lated from city or regional data that may not 
be representative of the country as a whole.

Despite these variations, a few trends emerge 
from the TSCI country-level incidence data:

1. Incidence of TSCI is decreasing in some 
countries, but staying stable or increasing in 
others. Studies in the USA, Finland and Aus-
tralia have noted a decrease in incidence of 
TSCI resulting from road traffic crashes. How-
ever, this result is not evident in all developed 
countries. Data from two Norwegian counties 
showed a steady increase in the incidence of 
TSCI by decade between 1952 and 2001, from 
9.9 to 34.5 per million in men and from 1.9 to 
8.2 per million in women (3). Although France 
has shown a marked decrease in the incidence of 
road traffic crash fatalities, the incidence of SCI 
has remained stable (23). This reflects a changing 
profile, with the incidence of SCI for car users 
dropping but the incidences for motorcyclists, 
pedestrians and cyclists increasing. 

2. There are consistently higher incidence 
rates of adult TSCI among males. Whereas 
paediatric studies typically report a balanced 
male-to-female ratio (24, 25), adult studies 
mainly show a minimum male-to-female ratio 
of 2:1, with some reporting much higher rates. 
For example, excessively high male-to-female 

ratios have been reported in the Thessaloniki 
region of Greece (7.3:1) (26), Ireland (6.7:1) (18), 
Qatar (8.3:1) (19), and Stockholm, Sweden (3.3:1) 
(26).) TSCI incidence data from the USA show 
that males have higher rates of TSCI across all 
age groups, with a peak from ages 16 to 21, with 
82% of TSCI cases in this age group occurring 
to males (see Figure 2.3). These results support 
the view that SCI incidence is in part a function 
of gender roles – alcohol consumption, driving 
behaviour and participating in high-risk sports – 
that manifest after childhood (13, 29–31).

3. TSCI is most likely to occur in young 
adults and the elderly. Two common age-asso-
ciated peaks occur in TSCI incidence rates– in 
young adults (males: 20–29 years; females: 15–19 
years) and in older people (males 70+; females 
60+), see example of age- and sex-specific TSCI 
incidence rates for Canada in Figure 2.4 (1). The 
increased incidence after age 65 is a pattern only 
recently observed. A study in Canada showed a 
51.4 per million incidence for people over 60 (32), 
which is supported by studies in China and Aus-
tralia (16, 33). In Australia over the past 25 years 
the proportion of SCIs among people 65 and older 

Figure 2.3. Distribution of TSCI by sex and 
age group
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has increased from 4% to 12% (34). These findings 
reflect the higher incidence of falls among the 
elderly (see Figure 2.4 and Figure 2.7). Paediatric 
TSCI incidence rates are low (e.g. 4–8 per million) 
in most countries for which there are estimates 
(24, 25, 36), with the notable exception of the 
USA, where one study reports a paediatric TSCI 

incidence of nearly 20 per million (37). Studies 
typically show intermediate incidence rates for 
adolescents and middle-aged adults (1–3). There 
is some evidence that age at time of injury is 
increasing. In Norway, for example, the mean age 
of TSCI increased from 40.2 years to 48.9 years 
between 1952 and 2001, with the greatest change 
in average age at injury seen among women – an 
increase from 24.7 years to 57.7 years (3). 

Etiology
Based on available evidence on the etiology 
of TSCI across WHO regions, the three most 
common causes are transport (road traffic 
crashes in particular), falls and violence (see 
Figure  2.5). While the summary estimates in 
Figure 2.5 capture regional differences, they may 
not adequately illustrate country-level variation 
in causes or the context of the injury.

Road traffic crashes are the leading cause of 
TSCI. In the African Region, transport accounts 
for nearly 70% of cases. In the other WHO 
regions transport, as a percentage of all cases, 
ranges from 40% in the South-East Asia Region 
to 55% in the Western Pacific Region. A study 
in Mississippi, USA showed that seat-belts were 

Figure 2.4. Age- and sex-specific incidence 
rates for TSCI in Canada
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Figure 2.5. Distribution of TSCI by WHO region
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not available or not used in at least 75% of vehicle 
crashes resulting in SCI (31). Similarly, a study 
of SCI in Nigeria reported that none of the 63 
reported traffic-injured patients used a seat-belt 
(38), which illustrates the importance of seat-belt 
use to reduce SCI among vehicle occupants (see 
Chapter 3 for further details).

Falls are the second leading cause of TSCI. 
Falls account for just over 40% of all cases in 
the Eastern Mediterranean and South East Asia 
Regions. For example in Nepal a study reported 
that 40% of spinal injuries resulted from falls 
from trees while cutting leaves for fodder and 
28% resulted from falls from buildings (81). 
The African Region reports the lowest percent-
age (14%) of falls, with the other WHO regions 
showing percentages between 27% and 36%.

Violence, including self-harm, is the third 
most common cause of TSCI. The relative propor-
tion of violence as a cause of TSCI varies consid-
erably, with the Americas, African and Eastern 
Mediterranean Regions reporting the highest 
percentages of 14%, 12% and 11%, respectively. 
Some country-specific data – notably from coun-
tries affected by war – show much higher rates, 
such as Afghanistan, which reports 60% of all 
cases of TSCI being related to violence (56). The 
percentage of violence-related TSCI cases is also 

high in Brazil at 42% (10), Turkey at 25% (64), 
and South Africa at 21% (44). In the USA, 11.7% 
of SCI cases are caused by firearms (82), with as 
much as 28% due to firearms among some age 
and ethnic groups (27). Western European aver-
ages are around 4% (59), and some countries such 
as Norway, Canada and Australia report an aver-
age of less than 2% (3, 16, 30). Finally, attempted 
suicide has been shown to contribute to over 10% 
of TSCI cases in Israel and Finland (5, 8).

Across all regions, sport and leisure activi-
ties contribute less than 10% of all cases of TSCI, 
with the Region of the Americas reporting the 
highest percentage of sport-related TSCI (8%). 
However, in some cases country-specific data 
show higher rates, such as 28% in the USA (27), 
25% in the Republic of Korea (83) and 22% in 
France (84), or lower rates such as in Nigeria 
where sports contribute only 1.7% of all TSCI 
cases (43).

Causes of TSCI may also be related to activ-
ities, places and circumstances. Work-related 
injuries contribute to at least 15% of all TSCI 
cases (2, 8, 16, 18, 26, 60, 85). Alcohol or drug 
use has been identified as a contributing factor 
to TSCI in 34% of all cases in British Colum-
bia, Canada (30) and 34% of all transport-related 
trauma in Mississippi, USA (31).

Figure 2.6. Etiology of SCI by age group (in young people)
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Demographic trends
Age and sex influence the etiology of TSCI 
throughout the life-cycle. Drawing on data of SCI 
among children and young adults in the USA (see 
Figure 2.6) – data that are supported in the litera-
ture from other countries – medical and surgical 
causes of SCI are most prevalent under the age 
of one year. Between birth and five years of age, 
four-wheeled motor vehicle crashes account for as 
much as 65% of all TSCI cases (28). Transport (i.e. 
road traffic crashes) remains the most common 
cause of TSCI among children and young adults, 
accounting for a higher percentage of SCI in girls 
than for boys. Violence is shown to cause more 
SCI among males in all age groups, although 
these differences are statistically significant only 
in ages above five years. Sports cause more TSCI 
in boys than girls after the age of 13 years.

These trends are reflected in data from other 
countries with a couple of exceptions. Two studies 
of children with a mean age of nine showed higher 
rates of violence and assault in Brazil and higher 
rates of falls in the United Kingdom (10, 86).

While transport remains a significant 
cause of SCI in all age groups, falls become the 
most common cause after the age of 60, as seen 
in Figure  2.7 in US data taken from the 2011 
National Spinal Cord Injury Statistical Center 

(NSCISC) Annual Statistical Report (35).
A study from China, which looked specifically 

at the height of falls, found that high falls were more 
common for those between 15 and 44 and that low 
(less than a metre) falls were most common for 
people over 45 (80), as shown in Figure 2.8.

Figure 2.8. Distribution of etiology by age 
group in China
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Figure 2.7. Etiology of SCI by age group (all age groups)
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Non-traumatic spinal cord injury

Incidence
There are far fewer studies on NTSCI incidence 
than TSCI incidence, with the exception of spe-
cific studies on spina bifida (see Box 2.1). Global 
and regional incidence rates cannot be estimated 
because existing studies are not representative 
or comparable, owing to methodological issues 
such as different inclusion/exclusion criteria, 
incomplete case ascertainment, or inadequacies 
in reporting population at risk (87). The NTSCI 
incidence rate in Canada is estimated to be 68 
per million (1). Australian estimates, using data 
from the State of Victoria, report an incidence 
of 26 per million (87–89). Data from a hospital 
with a specialized SCI unit in Spain (90) report 
11.4 per million.

The incidence of NTSCI varies by both age 
and sex. As with TSCI, incidence rates of NTSCI 
are higher among males than females. In contrast 
to TSCI, NTSCI incidence increases steadily with 
age (see Figure 2.9 for example), with risk prob-
ably influenced by the increase of ill health with 
increasing age. Since NTSCI is more common in 
older age groups (89), and given global ageing, 

NTSCI incidence will increase and may overtake 
that of traumatic TSCI in the next decades (7).

Etiology
There are few reliable national data concerning 
the etiology of NTSCI, but studies suggest that 
the leading causes are neoplastic tumours and 
degenerative conditions of the spinal column, 
followed by vascular and autoimmune disor-
ders (11, 59, 62, 122–124). In countries such as 
India, Peru and Sweden, where there are high 
levels of tuberculosis and other infectious dis-
eases, these dominate all causes of NTSCI except 
tumours (123, 125, 126). Congenitally and genet-
ically caused cases such as spina bifida are not 
recorded in these studies, as these are typically 
collected in different settings.

Mortality and life expectancy

This section summarizes what is known about 
the impact of SCI on mortality risk and life 
expectancy – essential information for effective 
planning and resource allocation. Improvements 
in SCI recognition, evaluation, pre-hospital man-
agement, trauma care services, general clini-
cal care and rehabilitation service have resulted 
in longer life expectancy for people with SCI in 
high-income countries, alongside a decreased 
risk of mortality from secondary conditions. 
People with SCI remain more likely to die – and 
to die earlier – than people without SCI. They are 
also more likely to die from certain health condi-
tions than people in the general population. In 
most cases, the first year after injury holds the 
highest risk of death for people with SCI, and 
many people with SCI in low-income countries 
are dying from preventable secondary conditions. 

People with SCI die earlier than people 
without SCI. Overall, studies have indicated 
that people with SCI are 2 to 5 times more likely 
to die prematurely than people without SCI (see 
Table  2.4). Another way to assess the effect of 
SCI is to consider its impact on life expectancy, 
how long a life someone can expect to live. Few 

Figure 2.9. Age- and sex-specific incidence 
rates for NTSCI in Australia
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Box 2.1. Spina bifida incidence

The majority of studies estimate spina bifida incidence to be between 2 and 12 per 10 000 live births. A few studies 
indicate much higher rates, including those from Oman (32 per 10 000) and China (58 per 10 000). A meta-analysis 
carried out for this report found an overall incidence rate of spina bifida of about 4.5/10 000 (95% CI: 3.7–5.3) in 
studies that use live birth data, while those that use live and stillbirth data or live, stillbirth and termination of preg-
nancy (TOP) data reported incidence rates of about 10.0/10 000 (95% CI: 8.1–11.8) and 9.1/10 000 (95% CI: 6.7–11.4), 
respectively (see Technical appendix C for methods and terminology used). It would be reasonable to expect that 
country studies reporting incidence rates based on live, stillbirth and TOP data would have higher incidence rates. 
However, as illustrated in the figure below, this is not the case. This may be due to the variation in data sources used 
for calculations, as well as the variation between countries of spina bifida incidence.

Spina bifida incidence
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studies compare people with SCI to the gen-
eral population. However, one Australian study 
showed that individuals with a spinal cord lesion 
level between C1 and C4 have only 70% of the life 
expectancy of the general population at the age 
of 25 (see Figure  2.10) (34). The first year after 
injury has the highest risk of mortality for people 
with SCI (57, 129).

Among people with SCI, mortality risk 
depends on the level and severity of the injury. 
Tetraplegics die earlier than paraplegics (34, 127, 
130). A Finnish study found that the SMR for 
paraplegia was 2.3 as compared to 3.0 for tetra-
plegia (127), while in Australia the SMR for para-
plegia is 1.7 as compared to 2.2 for tetraplegia 
(34). The Finnish study also showed that mortal-
ity is higher in people with complete lesions as 
compared to incomplete, with a complete injury 
nearly doubling the mortality rate of people with 
paraplegia, and nearly tripling it for those with 
tetraplegia (127).

In developed countries life expectancy has 
increased since the 1950s. Longitudinal stud-
ies in high-income settings have shown a steady 
increase in life expectancy for people with SCI. 
A study in the USA on TSCI observed a 40% 
decrease in mortality between 1973 and 2004 
during the first 2 years post-injury, while mor-
tality beyond 2 years post-injury remained fairly 
stable (131). Similarly, between 1981 and 1998 a 
study showed there was a 3% annual decrease 
in TSCI mortality rate; in particular mortality 
rates declined among males, whites and victims 
of motor vehicle crashes (132). This progression 
reflects the improvements in clinical care and 

rehabilitation medicine for people with SCI over 
the past 60 years.

Secondary conditions of SCI are no longer 
the main cause of death of people with SCI in 
high-income countries. In high-resource coun-
tries, there has been a shift in principal causes of 
death from urologic complications, such as uro-
sepsis or renal failure, to causes of death similar to 
the general population, such as respiratory prob-
lems, especially pneumonia and influenza (11, 50, 
130, 133, 134). Some studies have found high rates 

Table 2.4. Standardized mortality ratios for TSCI in four countries

Country Locality Years Paediatric/adult TSCI SMR

Finland Helsinki 1976–2005 Adult 2.7
Norway Hordaland and Sogn og 

Fjordane counties
1997–2001 Adult and paediatric 1.9

Estonia Nationwide 1997–2001 Adult and paediatric 5.0
Australia Nationwide 1986–1997 Adult 2.1

Sources (127–129).

Figure 2.10. Life expectancy in Australia by 
attained age for people with SCI in 
comparison to general population

Age (years)

25 35 45 55 65

50

55

60

65

70

75

80

85

90

95

100

Lif
e e

xp
ec

ta
nc

y (
%

)

All D (%) C5–8 ABC (%)
T1–S5 ABC (%) C1–4 ABC (%)

Note: A: complete paralysis; B: sensory function only below 
the injury level; C: incomplete motor function below injury 
level; D: fair to good motor function below injury level.
Source (34).



Chapter 2 A global picture of spinal cord injury

25

of mortality caused by heart disease, suicide, and 
neurological problems (11, 50, 127, 130, 133).

People with SCI however die of these condi-
tions more frequently than people in the general 
population. For example findings from a study in 
Norway indicate an overall increased mortality 
risk from respiratory diseases among SCI cases 
compared to the general population, with a SMR 
of 1.96 (135). In Australia, a study found a cause-
specific SMR of 17.11 for pneumonia and influ-
enza, 4.37 for suicide, and 6.84 for diseases of 
the urinary system (34). One Norwegian study 
found respiratory disease, ischaemic heart dis-
ease, cancer and suicide as the most common 
causes of death (57).

In low-income countries, people with SCI 
continue to die from preventable secondary con-
ditions, e.g. urologic complications and pressure 
sores. In low-resource countries, although there 
are few data because of the extremely high rate 
of “lost to follow-up” (41), anecdotal evidence 
indicates that urologic complications remain a 
common cause of death (136). Fatal infections 
from untreated pressure ulcers, because of the 
absence of adequate medical care, are a common 
cause of death in low-income countries (45, 136).

Mortality rates among people with SCI are 
strongly affected by the capacity of the health-
care system, especially emergency care. Trans-
portation and time of admission post-injury are 
important factors affecting survival. The first 24 
hours after a SCI are the most critical for survival. 
A study in Nigeria found that predictors of mor-
tality after 6 weeks include being in a crouched 
position during transfer (odds ratio of 23.52), and 
presenting 24 hours or more post-injury (odds 
ratio of 5.48). While overall in-hospital mortal-
ity in the high-resources settings of Canada and 
the USA are 11.6% and 6.1%, respectively (137, 
138), Sierra Leone has an average mortality rate 
of 29% (45) and Nigeria of nearly 35% (41).

This underscores the importance of quick 
recognition, early evaluation and appropriate 
management of suspected SCI (139). In a large ret-
rospective study of the outcomes of 324 patients 
in Australia who had been transported by ambu-
lance and admitted to a SCI unit, it was only 
because the ambulance crews had been trained 
to spot vital physiological signs of SCI that these 
patients were directed to a SCI unit, where nearly 
88% were diagnosed as SCI ((75), see Box  2.2). 
Generally, mortality rates in hospitals reflect the 

Box 2.2. Appropriate pre-hospital management in the immediate post-injury period 
reduces deaths and secondary complications

A large retrospective study in Australia of the outcomes of 324 patients who had been transported by ambulance 
and admitted to a spinal cord injury unit was conducted between 2004 and 2008. Most individuals, at the scene of 
the injury, had vital physiological measurements that were within normal limits, but because of the nature of the 
injury were treated by the ambulance crew as potentially SCI. This protocol saved many lives as 88% were diagnosed 
as SCI when admitted to a spinal cord injury unit. The median time to reach the injury unit post-injury was under 
12 hours. However, if first admitted to a general trauma centre, it often took more than 24 hours before the patient 
was treated by SCI specialists, and these individuals were 2.5 times more likely to develop secondary complications 
compared with those admitted directly to the injury unit.

Significantly, the study also showed that when the injury was caused by a low fall, the patients were invariably older 
but were much less likely to be treated by the ambulance crew as potentially spinal cord injured. This increased 
inter-facility transfers so that less than half of this group reached the spinal cord unit within 24 hours and suffered 
a substantially higher rate of death and secondary complications. Given the increasingly ageing population and 
the increase in incidence of SCI from age-related low falls, the study suggests that injuries from low falls among the 
elderly should be more cautiously accessed as potentially SCI.

Source (75).
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importance of good quality care for the survival 
of people with SCI, and these rates may be linked 
to the overall resource level of the country.

Costs of spinal cord injury

The costs of SCI – direct and indirect – are 
important in assessing the economic and social 
impact of SCI. Direct costs can include health 
and rehabilitation services, more expensive 
transportation options, special diets, and per-
sonal assistance. Indirect costs, both economic 
and non-economic costs, can include lost pro-
ductivity due to premature death or disability, 
social isolation and stress.

The cost of SCI is influenced to a large extent 
by the following factors:
■ The nature of the initial injury or underlying 

health condition. For TSCI, cost is affected by 
the level and severity of the lesion (140–144), 
and for NTSCI it is influenced by the severity 
of the underlying health condition (145, 146).

■ The timeliness of treatment, notably the 
length of time between the injury and first 
appropriate medical response.

■ The length of stay in the hospital – includ-
ing initial admission (146) and any re-hos-
pitalization caused by a failure to prevent or 
manage the health consequences of second-
ary conditions. Evidence suggests that there 
are no gender-based differences in cost (147).

■ Direct medical costs – including wheelchairs 
and ventilators.

Care must be taken in comparing cost data 
across countries. Direct country comparisons 
of the “cost estimates of SCI” are difficult. Dif-
ferent categories of direct and indirect costs are 
used and estimates of costs rely on different sta-
tistical techniques and data of variable quality. 
Even within a country, estimates of direct health 
care costs vary depending on the source of data 
(148–150). A general picture of the costs of SCI 
emerges from available data, even if no regional 
or global estimates can be calculated:

1. The level and severity of the injury have an 
important influence on costs, with higher 
costs associated with injuries higher up on 
the spinal cord (e.g. tetraplegia versus par-
aplegia), and higher costs associated with 
complete SCI compared to incomplete SCI.

2. The costs of NTSCI tend to be lower than 
those for TSCI, largely because of age of 
onset.

3. Direct costs are highest in the first year after 
SCI onset and then decrease significantly 
over time.

4. Indirect costs, in particular lost productiv-
ity, may exceed direct costs.

5. Much of the cost is born by people with SCI.

These points are discussed in greater detail 
below.

1. The level and severity of the injury have 
an important influence on costs (134, 151, 152). 
Tetraplegia is associated with higher costs than 
paraplegia (42, 153, 154). Data from the National 
Spinal Cord Injury Statistical Center in the USA 
estimated that in 2013, lifetime costs for a person 
injured at age 25 are US$ 4.6 million for high 
tetraplegia compared to US$ 2.3 million for 
paraplegia. In Australia the lifetime costs per 
incident case were estimated to be 5.0 million 
Australian dollars for a person with paraplegia 
and 9.5 million for tetraplegia (154). This Aus-
tralian study also compared costs across a range 
of neurological conditions, such as dementia, 
multiple sclerosis, cerebral palsy and bipolar dis-
order, and found that the costs associated with 
tetraplegia were between 2 and 20 times higher 
than those for the other conditions (154). In 
terms of severity, some studies have found that 
costs are higher for complete SCI compared to 
incomplete SCI. For example, data from Canada 
on average direct costs, which included hospi-
talizations, physician services, home care, and 
long-term care, found that mean attributable 
costs in the first year were $121 600 (2002 Cana-
dian dollars) per person with a complete SCI, and 
$42 100 per person with an incomplete injury. In 
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the subsequent 5 years, annual costs were $5400 
and $2800 for people with complete and incom-
plete SCI, respectively ((144), see Figure 2.11).

2. The costs of NTSCI tend to be lower than 
those for TSCI, largely because of age of onset. 
NTSCI typically affects older populations who 
incur fewer indirect costs over their remaining 
life, primarily because they are no longer in the 
workforce. The exception to this is spina bifida, 
not only because it begins in infancy, but also 
because of high expenditures in developmental 
and behaviour services and home health ser-
vices (155–157).

3. Direct costs are highest in the first year 
after SCI onset and then decrease significantly 
over time (134, 151, 152). The National Spinal 
Cord Injury Statistical Center Database in the 
USA estimates of care costs in 2013 are given in 
Table 2.5.

The on-going costs of aids and equipment and 
long-term care, such as assisted accommodation, 
respite care, personal assistance, and supported 
community services, tend to be high even after 
the initial high direct health care costs begin to 
decrease (154). Figure  2.12 illustrates this cost 
development for tetraplegia in Australia.

4. Indirect costs may exceed direct costs. 
Although direct medical and rehabilitation costs 
are expensive and are increasing (158), indirect 
costs, and especially costs associated with loss of 
productivity across the lifespan, can be well in 
excess of all direct expenditure (159). A study of 
acute care costs (over 6 weeks) in 34 individuals 

with SCI in Nigeria found a 6-fold difference 
between the mean direct care costs (an aver-
age of US$ 239 including nursing and medical 
care, including operative procedures, accom-
modation, medication and laboratory charges), 
and the indirect costs (US$ 1360, including the 
sum of income lost and costs of vehicle replace-
ment and repair) (42). The total cost of the treat-
ment represented more than 50% of the annual 
income of the patient (42).

Figure 2.11. Direct annual health care costs 
per person by level and severity 
of SCI for people injured in 
Alberta, Canada, 1992−1994 (2002 
Canadian dollars)
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Table 2.5. Average yearly expenses of TSCI by severity of injury

Severity of Injury

Average yearly expenses 
(2013 US$)

First year Each subsequent year

High tetraplegia (C1–C4) 1 044 197 181 328
Low tetraplegia (C5–C8) 754 524 111 237
Paraplegia 508 904 67 415
Incomplete motor functional at any level 340 787 41 393

Source (153).
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5. Much of the cost is born by people with 
SCI. The Victorian Neurotrauma Initiative cal-
culated the total annual cost of SCI for Aus-
tralia to be nearly AUS$ 2 billion (1.3 billion for 
tetraplegia and 689.7 million for paraplegia), 
40% of which was paid by the SCI individuals 
themselves. The state government covered 44% 
and the federal government a further 10% of the 
costs (154).

Data and evidence for 
spinal cord injury
It is important to advance knowledge on people 
with SCI and strengthen the evidence base for 
prevention, support and care of people with 

SCI. This section discusses issues and concerns 
related to SCI data and evidence, with a more 
detailed explanation of data limitations found in 
Technical appendix B.

Data on SCI may be obtained from informa-
tion sources specific to SCI or may be related to 
general disability data collection with links to 
external causes of injury. The source, data type 
and standard/tool for information collection are 
discussed below and outlined in Table 2.6.

Data sources

Health settings. A wide variety of health set-
tings can be the source of SCI data, including 
patient records from hospital inpatient services, 
ambulance services or emergency departments, 
health clinics and family doctors. Health setting 
data are only relevant to the population served 
by these services and may not be representative 
of the overall SCI population of the country.

Central registry of people with SCI. Some 
high-income countries have established a cen-
tral registry of spinal cord injuries that applies 
scientific criteria for the collection, management 
and analysis of SCI information, for example 
the Rick Hansen Spinal Cord Injury Registry in 
Canada (see Box 2.3), the Australian Spinal Cord 
Injury Register (162) and the Spinal Cord Injury 
Model database administered by the National 
Spinal Cord Injury Statistical Center in the USA 
(163, 164). These registries have varying degrees 
of representativeness. No low- or middle-income 
country currently has a national SCI registry.

National surveys. National disability data 
come from censuses or population health and 
social surveys, which all rely on self-reporting. 
Although these surveys usually ask questions 
about mobility, if the data are not disaggregated 
by impairment or health condition these surveys 
will have limited value for SCI-specific informa-
tion. Several tools exist or are under development 
that can support national data collection. These 
include the questions developed by the Wash-
ington Group on Disability Statistics, those in 

Figure 2.12. Direct mean annual cost over time 
by cost type, tetraplegia
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© VNI, based on TAC data for the years 2004–2008
The Report by Access Economics Pty Limited for the Victorian 
Neurotrauma Initiative June 2009 entitled “The economic 
cost of spinal cord injury and traumatic brain injury in Aus-
tralia” quoted above is not an official publication of WHO. This 
and other related publications are available free of charges by 
visiting www.tac.vic.gov.au.

http://www.tac.vic.gov.au
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Table 2.6. Source, data type and standard/tool for collection of information on SCI

Source Type of data Standards/tools for information collection

Health settings Age at injury 
Sex 
Injury 
Neurological level and extent of lesion (paraplegic, 
tetraplegic, complete, incomplete) 
Costs of treatment

ICD 
ASIA/ISCoS International SCI Data Sets 
SHA

Central registry Age at injury 
Sex 
Race, ethnicity 
Occupation status 
Etiology 
Neurological level and extent of lesion (paraplegic, 
tetraplegic, complete, incomplete) at discharge 
Type of residence the person is discharged to 
Length of stay in hospital 
Costs of treatment 
Causes of death

ICECI 
ASIA/ISCoS International SCI Data Sets 
SHA 
ICD

National 
surveys

Census 
National health and social surveys 
National disability survey

Washington Group 6 Questions (Census only) 
WHO Disability Assessment Schedule 
WHO and World Bank Model Disability Survey

Insurance firms Age at injury 
Sex 
Etiology of injury 
Neurological level and extent of lesion (paraplegic, 
tetraplegic, complete, incomplete) at discharge 
Occupation status 
Cost of claim

Box 2.3. An example of a SCI registry

The Rick Hansen Spinal Cord Injury Registry is a Canada-wide database of patients admitted to 31 major trauma 
and rehabilitation facilities across all provinces. Currently NTSCI and incomplete TSCI (D) cases are not captured as 
they are often treated in community hospitals not covered by the Registry. The Registry is funded by the Canadian 
and provincial governments, participating registry sites and the Rick Hansen Foundation. Diverse funding sources 
provide a consistent and dependable funding base, which is the key to a sustainable registry.

Each participating facility recruits patients, obtains their consent and collects data stored centrally in an anonymous 
format. A total of 260 data elements from pre-hospital, acute and in-patient rehabilitation, and post-discharge to 
the community are collected along with sociodemographic factors, medical history, injury details, diagnosis and 
interventions, neurological impairment, complications and patient-reported outcomes. Participants are contacted 
1, 2, 5 and 10 years post-discharge and then every 5 years thereafter to complete an outcome questionnaire. Data 
elements are aligned to the International Core Data Sets and the International Standards for Neurological Classifica-
tion of SCI and linked to other registries to prevent duplication.

The Registry has improved clinical care by:

 ■ standardizing assessment and coding in clinical procedures enhancing comparability of outcomes;
 ■ identifying trends over time for staffing requirements;
 ■ providing staff and patients with information during community follow-up assessments.

continues …
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the WHO World Health Survey, and the pro-
posed questions in the Model Disability Survey 
currently under development by WHO and the 
World Bank.

Insurance firms provide insurance coverage 
against several risks, such as poor health, vehicle 
crashes, occupational and sports injuries. Insur-
ers collect and use statistics to help estimate 
the rate of future claims based on a given risk, 
including, where relevant, the number of new 
and existing cases of SCI. These data are used 
as a basis for determining premiums and hence 
may be hard to obtain.

Information standards

There are three main generic health informa-
tion standards relevant to SCI. The most widely 
used standard diagnostic tool is the Interna-
tional Classification of Diseases (ICD), which 
can be used to classify diseases and other health 
problems for health and vital records, including 
death certificates and health records, and moni-
tor the incidence and prevalence of diseases. In 
many countries ICD-based records are also used 
for reimbursement and resource allocation deci-
sion-making (165).

The International Classification of Exter-
nal Cause of Injury (ICECI) is used to describe, 
measure and monitor the circumstances of 
occurrence of injuries including the mechanism 
of injury, the objects or substances produc-
ing injury, place of occurrence, activity when 

injured, the role of human intent, use of alcohol 
and other psycho-active drugs. It also has other 
modules for collecting data on violence, trans-
portation, place, sports and occupational injury.

The System of Health Accounts (SHA) is a 
standardized framework for collecting interna-
tionally comparable health financial accounts, 
organized by intervention, for public and private 
sector applications (166).

There are also three SCI-specific stand-
ardizations. The American Spinal Injury Asso-
ciation (ASIA) International Standards for 
Neurological Classification of SCI is a stand-
ard for assessing and classifying the neurologi-
cal level and extent of SCI. The classification 
system contains three elements: ASIA Impair-
ment Scale (AIS A-E); motor score (based on the 
neurological examination of muscle function); 
and sensory score (based on the neurological 
examination of sensory function). This standard 
recently revised jointly by ASIA and ISCoS, pro-
vides reliable data for clinical care and research 
studies (167–170).

The International Spinal Cord Injury (SCI) 
Data Sets were developed by ISCoS to facilitate 
comparisons of injuries and outcomes between 
patients, centres and countries (171, 172). The 
Data Sets include the International SCI Core 
Data Set (173) and the International Spinal Cord 
Injury Non-traumatic Data Sets (174). These are 
the primary data sets for the standardization of 
basic epidemiological data, including SCI etiol-
ogy, and its reporting (175). Relevant here is the 

The Registry has also facilitated clinical research by:

 ■ identifying individuals interested in participating in research studies;
 ■ reducing respondent burden by supplementing information for clinical trials;
 ■ providing a feasibility assessment of facilities participating in clinical trials;
 ■ showing how patients flow through the Canadian health-care system and the differences in care provided and 

funded between provinces.

Sources (160, 161).

… continued
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ISCoS initiative to standardize data reporting of 
global epidemiological SCI trends (176).

The ICF Core Sets for SCI (Comprehensive 
and Brief) are international data sets that can be 
used in clinical and research work on SCI (177). 
Core Sets for post-acute and long-term care set-
tings were developed in 2010 using the Interna-
tional Classification of Functioning, Disability 
and Health (ICF) to further ensure comparability 
with other areas of disability statistics (177–179).

Data issues and concerns
Given the paucity of data on SCI, there is a seri-
ous need to collect more data on a worldwide 
basis. There is also a need to improve the qual-
ity of data. The following section discusses some 
common limitations within SCI data collection.

Definitions and standardization 
of data
There are variations in case definitions of SCI 
and inclusion criteria that affect comparabil-
ity of data across settings, within and between 
countries. General medical definitions are clin-
ically functional but lack the comprehensive-
ness needed for epidemiology, e.g. “Spinal cord 
injury is damage to the spinal cord that causes 
loss of sensation and motor control” (180). The 
clinical SCI definition used by the US Centers 
for  Disease Control (CDC) – “an acute trau-
matic lesion of the neural elements in the spinal 
canal, resulting in temporary or permanent 
sensory deficit, motor deficit, or bowel/bladder 
dysfunction” – includes traumatic cases that 
involve an external event to trigger the injury, 
rather than disease or degeneration. As such it 
excludes intervertebral disc disease, vertebral 
injuries in the absence of SCI, nerve root avul-
sions and injuries to nerve roots and peripheral 
nerves outside the spinal canal, cancer, spinal 
cord vascular disease, and other non-traumatic 
spinal cord diseases (181).

Underreporting

Underreporting of both SCI and deaths from 
SCI is a substantial problem in low- and mid-
dle-income countries (130, 182, 183). TSCI, like 
most severe traumas, has a high mortality rate. If 
emergency trauma care services are not required 
to report death by ICD code, or are overwhelmed 
during an emergency, this information will be 
lost (55, 184, 185), which will artificially lower 
the incidence and case fatality rates (186).

Even in high-resource settings, reliable 
information for prevalence and incidence esti-
mates can be difficult to get. Few countries in the 
world have SCI registries and the existing regis-
tries have incomplete coverage. Even in countries 
with good statistics on SCI, the data tend to focus 
on TSCI and there is a significant underreport-
ing of NTSCI cases (89). A registry for NTSCI, as 
with TSCI, would be expensive, time consuming 
and impractical because people with NTSCI – 
owing to the diverse etiologies – are treated and 
rehabilitated in multiple care settings and often 
do not receive specialized SCI rehabilitation ser-
vices (88).

Other issues

Studies have uncovered several other problems 
related to SCI data and evidence. These include 
the following issues.
■ Medical record keeping, which results in 

missing or incorrect information within 
individual records. For example incorrect 
ICD coding can cause an over-reporting of 
SCI cases when fractures of the spine or con-
tusions without neurological symptoms are 
mistakenly coded (20).

■ Most data, for incidence and prevalence, 
come from single centre hospital-based sur-
veys, which may not be generalizable to the 
rest of the country.

■ Appropriateness of tools. The ICD-10 does 
not specifically define SCI but uses several 
codes to identify fractures, traumatic rup-
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tures, vertebral dislocations, and complete 
and incomplete lesions. In practice the data 
collected using these codes is unreliable for 
epidemiological research (187).

■ Inconsistent use of terminology, e.g. in the 
spina bifida literature.

■ Relatively small sample sizes.
■ Scientific soundness of the methods used for 

determining incidence/prevalence.
■ Lack of data on exposure to causes of SCI.

Conclusion and 
recommendations
Using the best available data from across the world, 
this chapter provides information on incidence, 
prevalence, trends and costs of SCI. The conclu-
sions are tentative given the quality and paucity of 
the data from some regions of the world.

Reliable data and evidence are essential for 
describing the numbers of people affected and 
the impact on their lives, assessing causes, devel-
oping and evaluating interventions, providing 
information for policy-makers and decision-
makers, and raising awareness. Without reliable 
information, the priorities for prevention, medi-
cal and social care cannot be rationally or satis-
factorily determined.

There is a global need for more robust and 
reliable, comparable and comprehensive SCI 
data that can be used for research, clinical care 
and policy, and in particular to be able to fully 
include the SCI population in country-level 
monitoring of the implementation of the provi-
sion of the CRPD.

In this light, the following recommenda-
tions can contribute to enhancing the availabil-
ity and quality of data on SCI.

Improve comparability by 
using international standards 
for data collection

As well as the International Standards for Neu-
rological Classification of Spinal Cord Injury, the 
World Health Organization’s International Clas-
sification of External Cause of Injury (ICECI) and 
International Classification of Functioning, Disa-
bility and Health (ICF) should be consistently used 
to provide a universal framework for all health 
and disability data. The International SCI Data 
Sets, freely available from the ISCoS web site, fur-
ther contribute to the comparability of SCI data.

Countries can:
■ formally adopt the ICECI and ICF as essen-

tial standards for national data collection in 
all health data collection;

■ ensure that all SCI data are collected using 
the terminology of ICECI and the model of 
disability in the ICF;

■ ensure that all SCI data are reported using 
the International SCI Core Data Set as a 
minimum.

Improve national spinal 
cord injury statistics
The best way of collecting SCI data is by means of 
a SCI registry that assembles data directly from 
hospitals and other health service locations and 
centralizes the data in a databank that is best 
maintained by a government authority, such as 
the NSCISC in the United States. Registries pro-
vide longitudinal data essential for identifying 
incident trends that are important for prevention 
programmes and other policy responses to SCI 
and the needs of people with SCI.

In the absence of a SCI registry, the following 
strategies would greatly improve data collection.
■ Collect within the country’s health and dis-

ability data collection system internationally 
comparable SCI information, ensuring that 
data can be disaggregated into standard-
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ized categories relevant for incidence trend 
analysis, and at a minimum by sex, age and 
etiology.

■ Make SCI data available in annual reports 
published on the Internet in a searchable 
manner so that data can be easily located.

■ Encourage and support hospitals and other 
health-care settings to collect SCI data, with 
minimal additional expense, through appro-
priate record-keeping and the use of formats 
based on international data standards.

■ Include SCI-relevant questions in population 
health and disability surveys, notably cen-
suses, national household and health surveys, 
and general social and economic surveys.

■ Collect SCI-specific data through spe-
cific surveys after natural disasters such as 
earthquakes.

■ Use the resources of ISCoS and other SCI 
professional organizations to explore the 
possibility of developing a standard record-
ing method for NTSCI and a prospective SCI 
registry for both TSCI and NTSCI.

Encourage and improve spinal 
cord injury research
To have robust local data, countries in all regions 
must encourage and seek to improve the quality 

of SCI research, including especially longitudi-
nal and cohort studies.
■ SCI topics should be included in the cur-

riculum of medical and allied health profes-
sionals to raise awareness about SCI and to 
encourage young health researchers to con-
sider SCI research.

■ Researchers can be encouraged to collabo-
rate with agencies in charge of prevention 
programmes, informing prevention strate-
gies with incidence data, and be involved in 
the monitoring and evaluation of prevention 
campaigns.

■ A comprehensive framework should be 
developed that identifies and standard-
izes direct and indirect costs of SCI. These 
data items should then be incorporated in 
administrative and national data collection 
instruments to enable a better understand-
ing of the social cost of SCI.

■ Involve people directly affected by SCI in 
devising questions for surveys and other 
data collection strategies that collect data on 
the lived experience of SCI. The data so col-
lected can be harmonized with the data sets 
on SCI that already exist.

■ Research into NTSCI should be supported to 
expand the evidence base in terms of inci-
dence, survival rates, prevalence, etiologies 
and health care management strategies.

References
1. Noonan VK et al. Incidence and prevalence of spinal cord injury in Canada: a national perspective. Neuroepidemiology, 

2012, 38:219-226.  doi: http://dx.doi.org/10.1159/000336014 PMID:22555590
2. Knútsdóttir S et al. Epidemiology of traumatic spinal cord injuries in Iceland from 1975 to 2009. Spinal Cord, 2012, 50:123-

126.  doi: http://dx.doi.org/10.1038/sc.2011.105 PMID:21946442
3. Hagen EM et al. A 50-year follow-up of the incidence of traumatic spinal cord injuries in western Norway. Spinal Cord, 2010, 

48:313-318.  doi: http://dx.doi.org/10.1038/sc.2009.133 PMID:19823192
4. Rahimi-Movaghar V et al. Prevalence of spinal cord injury in Tehran, Iran. The Journal of Spinal Cord Medicine, 2009, 32:428-

431.  PMID:19777865
5. Dahlberg A et al. Prevalence of spinal cord injury in Helsinki. Spinal Cord, 2005, 43:47-50.  doi: http://dx.doi.org/10.1038/

sj.sc.3101616 PMID:15520842
6. O’Connor PJ. Prevalence of spinal cord injury in Australia. Spinal Cord, 2005, 43:42-46.  doi: http://dx.doi.org/10.1038/

sj.sc.3101666 PMID:15326472
7. New PW et al. Prevalence of non-traumatic spinal cord injury in Victoria, Australia. Spinal Cord, 2013, 51:99-102.  doi: http://

dx.doi.org/10.1038/sc.2012.61 PMID:22665222

http://dx.doi.org/10.1159/000336014
http://www.ncbi.nlm.nih.gov/pubmed/22555590
http://dx.doi.org/10.1038/sc.2011.105
http://www.ncbi.nlm.nih.gov/pubmed/21946442
http://dx.doi.org/10.1038/sc.2009.133
http://www.ncbi.nlm.nih.gov/pubmed/19823192
http://www.ncbi.nlm.nih.gov/pubmed/19777865
http://dx.doi.org/10.1038/sj.sc.3101616
http://dx.doi.org/10.1038/sj.sc.3101616
http://www.ncbi.nlm.nih.gov/pubmed/15520842
http://dx.doi.org/10.1038/sj.sc.3101666
http://dx.doi.org/10.1038/sj.sc.3101666
http://www.ncbi.nlm.nih.gov/pubmed/15326472
http://dx.doi.org/10.1038/sc.2012.61
http://dx.doi.org/10.1038/sc.2012.61
http://www.ncbi.nlm.nih.gov/pubmed/22665222


International Perspectives on Spinal Cord Injury

34

8. Ronen J et al. Survival after nontraumatic spinal cord lesions in Israel. Archives of Physical Medicine and Rehabilitation, 2004, 
85:1499-1502.  doi: http://dx.doi.org/10.1016/j.apmr.2003.11.015 PMID:15375824

9. Tuğcu I et al. Epidemiologic data of the patients with spinal cord injury: seven years’ experience of a single center. Ulusal 
Travma Ve Acil Cerrahi Dergisi = Ulusal Travma Ve Acil Cerrahi Dergisi = Turkish Journal of Trauma & Emergency Surgery; TJTES, 
2011, 17:533-538.  doi: http://dx.doi.org/10.5505/tjtes.2011.95676 PMID:22290007

10. Costacurta MLG et al. Epidemiological profile of a pediatric population with acquired spinal cord injury from AACD: Sao 
Paulo/Brazil. Spinal Cord, 2010, 48:118-121.  doi: http://dx.doi.org/10.1038/sc.2009.130 PMID:19806161

11. Garshick E et al. A prospective assessment of mortality in chronic spinal cord injury. Spinal Cord, 2005, 43:408-416.  doi: 
http://dx.doi.org/10.1038/sj.sc.3101729 PMID:15711609

12. McCammon JR, Ethans K. Spinal cord injury in Manitoba: a provincial epidemiological study. The Journal of Spinal Cord 
Medicine, 2011, 34:6-10.  doi: http://dx.doi.org/10.1179/107902610X12923394765733 PMID:21528620

13. Sabre L et al. High incidence of traumatic spinal cord injury in Estonia. Spinal Cord, 2012, 50:755-759.  doi: http://dx.doi.
org/10.1038/sc.2012.54 PMID:22565551

14. Pérez K et al. Incidence trends of traumatic spinal cord injury and traumatic brain injury in Spain, 2000–2009. Accident; 
Analysis and Prevention, 2012, 46:37-44.  doi: http://dx.doi.org/10.1016/j.aap.2011.12.004 PMID:22310041

15. Albert T et al. Rehabilitation of spinal cord injury in France: a nationwide multicentre study of incidence and regional 
disparities. Spinal Cord, 2005, 43:357-365.  doi: http://dx.doi.org/10.1038/sj.sc.3101717 PMID:15741980

16. O’Connor P. Incidence and patterns of spinal cord injury in Australia. Accident; Analysis and Prevention, 2002, 34:405-415.  
doi: http://dx.doi.org/10.1016/S0001-4575(01)00036-7 PMID:12067103

17. Ahoniemi E et al. Incidence of traumatic spinal cord injuries in Finland over a 30-year period. Spinal Cord, 2008, 46:781-784.  
doi: http://dx.doi.org/10.1038/sc.2008.53 PMID:18542095

18. O’Connor RJ, Murray PC. Review of spinal cord injuries in Ireland. Spinal Cord, 2006, 44:445-448.  PMID:16304563
19. Quinones M et al. Traumatic spinal cord in Qatar: an epidemiological study. The Middle East Journal of Emergency 

Medicine, 2002, 2:1-5. 
20. van Asbeck FW, Post MW, Pangalila RF. An epidemiological description of spinal cord injuries in the Netherlands in 1994. 

Spinal Cord, 2000, 38:420-424.  doi: http://dx.doi.org/10.1038/sj.sc.3101003 PMID:10962602
21. Li J et al. The epidemiological survey of acute traumatic spinal cord injury (ATSCI) of 2002 in Beijing municipality. Spinal 

Cord, 2011, 49:777-782.  doi: http://dx.doi.org/10.1038/sc.2011.8 PMID:21383758
22. Ning GZ et al. Epidemiology of traumatic spinal cord injury in Tianjin, China. Spinal Cord, 2011, 49:386-390.  doi: http://

dx.doi.org/10.1038/sc.2010.130 PMID:20921958
23. Lieutaud T, Ndiaye A, Laumon B, Chiron M. Spinal cord injuries sustained in road crashes are not on the decrease in France: 

A study based on epidemiological trends. Journal of Neurotrauma, 2012, 29:479-487. 
24. Augutis M, Levi R. Pediatric spinal cord injury in Sweden: incidence, etiology and outcome. Spinal Cord, 2003, 41:328-336.  

doi: http://dx.doi.org/10.1038/sj.sc.3101478 PMID:12746739
25. Puisto V et al. Incidence of spinal and spinal cord injuries and their surgical treatment in children and adolescents: a 

population-based study. Spine, 2010, 35:104-107.  doi: http://dx.doi.org/10.1097/BRS.0b013e3181c64423 PMID:20042961
26. Divanoglou A, Levi R. Incidence of traumatic spinal cord injury in Thessaloniki, Greece and Stockholm, Sweden: a prospec-

tive population-based study. Spinal Cord, 2009, 47:796-801.  doi: http://dx.doi.org/10.1038/sc.2009.28 PMID:19350044
27. DeVivo MJ, Vogel LC. Epidemiology of spinal cord injury in children and adolescents. The Journal of Spinal Cord Medicine, 

2004, 27:S4-S10.  PMID:15503696
28. Vogel LC, Betz RR, Mulcahey MJ. Spinal cord injuries in children and adolescents. Handbook of Clinical Neurology, 2012, 

109:131-148.  doi: http://dx.doi.org/10.1016/B978-0-444-52137-8.00008-5 PMID:23098710
29. Burke DA et al. Incidence rates and populations at risk for spinal cord injury: a regional study. Spinal Cord, 2001, 39:274-278.  

doi: http://dx.doi.org/10.1038/sj.sc.3101158 PMID:11438844
30. Lenehan B et al. The epidemiology of traumatic spinal cord injury in British Columbia, Canada. Spine, 2012, 37:321-329.  doi: 

http://dx.doi.org/10.1097/BRS.0b013e31822e5ff8 PMID:22337075
31. Surkin J et al. Spinal cord injury in Mississippi: findings and evaluation, 1992–1994. Spine , 2000, 25:716-721.  doi: http://

dx.doi.org/10.1097/00007632-200003150-00011 PMID:10752104
32. Pickett GE et al. Epidemiology of traumatic spinal cord injury in Canada. Spine, 2006, 31:799-805.  doi: http://dx.doi.

org/10.1097/01.brs.0000207258.80129.03 PMID:16582854
33. Yang NP et al. The incidence and characterisation of hospitalised acute spinal trauma in Taiwan – a population-based 

study. Injury, 2008, 39:443-450.  doi: http://dx.doi.org/10.1016/j.injury.2007.12.007 PMID:18321510

http://dx.doi.org/10.1016/j.apmr.2003.11.015
http://www.ncbi.nlm.nih.gov/pubmed/15375824
http://dx.doi.org/10.5505/tjtes.2011.95676
http://www.ncbi.nlm.nih.gov/pubmed/22290007
http://dx.doi.org/10.1038/sc.2009.130
http://www.ncbi.nlm.nih.gov/pubmed/19806161
http://dx.doi.org/10.1038/sj.sc.3101729
http://www.ncbi.nlm.nih.gov/pubmed/15711609
http://dx.doi.org/10.1179/107902610X12923394765733
http://www.ncbi.nlm.nih.gov/pubmed/21528620
http://dx.doi.org/10.1038/sc.2012.54
http://dx.doi.org/10.1038/sc.2012.54
http://www.ncbi.nlm.nih.gov/pubmed/22565551
http://dx.doi.org/10.1016/j.aap.2011.12.004
http://www.ncbi.nlm.nih.gov/pubmed/22310041
http://dx.doi.org/10.1038/sj.sc.3101717
http://www.ncbi.nlm.nih.gov/pubmed/15741980
http://dx.doi.org/10.1016/S0001-4575(01)00036-7
http://www.ncbi.nlm.nih.gov/pubmed/12067103
http://dx.doi.org/10.1038/sc.2008.53
http://www.ncbi.nlm.nih.gov/pubmed/18542095
http://www.ncbi.nlm.nih.gov/pubmed/16304563
http://dx.doi.org/10.1038/sj.sc.3101003
http://www.ncbi.nlm.nih.gov/pubmed/10962602
http://dx.doi.org/10.1038/sc.2011.8
http://www.ncbi.nlm.nih.gov/pubmed/21383758
http://dx.doi.org/10.1038/sc.2010.130
http://dx.doi.org/10.1038/sc.2010.130
http://www.ncbi.nlm.nih.gov/pubmed/20921958
http://dx.doi.org/10.1038/sj.sc.3101478
http://www.ncbi.nlm.nih.gov/pubmed/12746739
http://dx.doi.org/10.1097/BRS.0b013e3181c64423
http://www.ncbi.nlm.nih.gov/pubmed/20042961
http://dx.doi.org/10.1038/sc.2009.28
http://www.ncbi.nlm.nih.gov/pubmed/19350044
http://www.ncbi.nlm.nih.gov/pubmed/15503696
http://dx.doi.org/10.1016/B978-0-444-52137-8.00008-5
http://www.ncbi.nlm.nih.gov/pubmed/23098710
http://dx.doi.org/10.1038/sj.sc.3101158
http://www.ncbi.nlm.nih.gov/pubmed/11438844
http://dx.doi.org/10.1097/BRS.0b013e31822e5ff8
http://www.ncbi.nlm.nih.gov/pubmed/22337075
http://dx.doi.org/10.1097/00007632-200003150-00011
http://dx.doi.org/10.1097/00007632-200003150-00011
http://www.ncbi.nlm.nih.gov/pubmed/10752104
http://dx.doi.org/10.1097/01.brs.0000207258.80129.03
http://dx.doi.org/10.1097/01.brs.0000207258.80129.03
http://www.ncbi.nlm.nih.gov/pubmed/16582854
http://dx.doi.org/10.1016/j.injury.2007.12.007
http://www.ncbi.nlm.nih.gov/pubmed/18321510


Chapter 2 A global picture of spinal cord injury

35

34. Middleton JW et al. Life expectancy after spinal cord injury: a 50-year study. Spinal Cord, 2012, 50:803-811.  doi: http://
dx.doi.org/10.1038/sc.2012.55 PMID:22584284

35. National Spinal Cord Injury Statistical Center. Complete Public Version of the 2011 Annual Statistical Report for the Spinal 
Cord Injury Model System. Birmingham, Alabama, 2011.

36. Hagen EM, Eide GE, Elgen I. Traumatic spinal cord injury among children and adolescents: a cohort study in western 
Norway. Spinal Cord, 2011, 49:981-985.  doi: http://dx.doi.org/10.1038/sc.2011.42 PMID:21556012

37. Vitale MG et al. Epidemiology of pediatric spinal cord injury in the United States, years 1997 and 2000. Journal of Pediatric 
Orthopedics, 2006, 26:745-749.  doi: http://dx.doi.org/10.1097/01.bpo.0000235400.49536.83 PMID:17065938

38. Olasode BJ et al. Traumatic spinal cord injuries in Ile-Ife, Nigeria, and its environs. Tropical Doctor, 2006, 36:181-182.  doi: 
http://dx.doi.org/10.1258/004947506777978136 PMID:16884634

39. Umaru H, Ahidjo A. Pattern of spinal cord injury in Maiduguri, North Eastern Nigeria. Nigerian Journal of Medicine, 2005, 
14:276-278.  PMID:16350696

40. Solagberu BA. Spinal cord injuries in Ilorin, Nigeria. West African Journal of Medicine, 2002, 21:230-232.  PMID:12744575
41. Nwadinigwe CU, Iloabuchi TC, Nwabude IA. Traumatic spinal cord injuries (SCI): a study of 104 cases. Nigerian Journal of 

Medicine, 2004, 13:161-165.  PMID:15293837
42. Kawu AA et al. A cost analysis of conservative management of spinal cord-injured patients in Nigeria. Spinal Cord, 2011, 

49:1134-1137.  doi: http://dx.doi.org/10.1038/sc.2011.69 PMID:21691278
43. Obalum DC et al. Profile of spinal injuries in Lagos, Nigeria. Spinal Cord, 2009, 47:134-137.  doi: http://dx.doi.org/10.1038/

sc.2008.93 PMID:18679400
44. Fielingsdorf K, Dunn RN. Cervical spine injury outcome - a review of 101 cases treated in a tertiary referral unit. South 

African Medical Journal, 2007, 97:203-207.  PMID:17440669
45. Gosselin RA, Coppotelli C. A follow-up study of patients with spinal cord injury in Sierra Leone. International Orthopaedics, 

2005, 29:330-332.  doi: http://dx.doi.org/10.1007/s00264-005-0665-3 PMID:16094542
46. Dryden DM et al. Utilization of health services following spinal cord injury: a 6-year follow-up study. Spinal Cord, 2004, 

42:513-525.  doi: http://dx.doi.org/10.1038/sj.sc.3101629 PMID:15249928
47. Pirouzmand F. Epidemiological trends of spine and spinal cord injuries in the largest Canadian adult trauma center from 1986 

to 2006. Journal of Neurosurgery. Spine, 2010, 12:131-140.  doi: http://dx.doi.org/10.3171/2009.9.SPINE0943 PMID:20121346
48. Dryden DM et al. The epidemiology of traumatic spinal cord injury in Alberta, Canada. The Canadian Journal of Neurological 

Sciences, 2003, 30:113-121.  PMID:12774950
49. Neumann CR, Brasil AV, Albers F. Risk factors for mortality in traumatic cervical spinal cord injury: Brazilian data. The 

Journal of Trauma, 2009, 67:67-70.  doi: http://dx.doi.org/10.1097/TA.0b013e3181aa63f3 PMID:19590310
50. Leal-Filho MB et al. Spinal cord injury: epidemiological study of 386 cases with emphasis on those patients admitted more 

than four hours after the trauma. Arquivos de Neuro-Psiquiatria, 2008, 66:365-368.  doi: http://dx.doi.org/10.1590/S0004-
282X2008000300016 PMID:18641873

51. Brito LMO et al. Epidemiological evaluation of victims of spinal cord injury. Revista do Collégio Brasileiro de Cirugöes, 2011, 
38:304-309.  doi: http://dx.doi.org/10.1590/S0100-69912011000500004 PMID:22124640

52. Collazo Álvarez H et al. Traumatismo raquimedular toracico y lumbar. Rev Cubana Ortop Traumatol, 2002, 16:53-60. 
53. Alshahri SS et al. Traumatic spinal cord injury in Saudi Arabia: an epidemiological estimate from Riyadh. Spinal Cord, 2012, 

50:882-884.  PMID:22777491
54. Raibulet T et al. Spinal cord injury patients in the physical medicine and rehabilitation hospital, Kuwait – a nine-year 

retrospective study. Kuwait Medical Journal, 2001, 33:211-215. 
55. Rathore FA et al. Spinal cord injury management and rehabilitation: highlights and shortcomings from the 2005 earth-

quake in Pakistan. Archives of Physical Medicine and Rehabilitation, 2008, 89:579-585.  doi: http://dx.doi.org/10.1016/j.
apmr.2007.09.027 PMID:18295642

56. Deconinck H. The health condition of spinal cord injuries in two Afghan towns. Spinal Cord, 2003, 41:303-309.  doi: http://
dx.doi.org/10.1038/sj.sc.3101443 PMID:12714994

57. Lidal IB et al. Mortality after spinal cord injury in Norway. Journal of Rehabilitation Medicine, 2007, 39:145-151.  doi: http://
dx.doi.org/10.2340/16501977-0017 PMID:17351697

58. Post MWM et al. Duration and functional outcome of spinal cord injury rehabilitation in the Netherlands. Journal of Rehabilitation 
Research and Development, 2005, 42 Suppl I:75-85.  doi: http://dx.doi.org/10.1682/JRRD.2004.10.0133 PMID:16195965

59. Scivoletto G et al. Traumatic and non-traumatic spinal cord lesions: an Italian comparison of neurological and functional 
outcomes. Spinal Cord, 2011, 49:391-396.  doi: http://dx.doi.org/10.1038/sc.2010.85 PMID:20603629

http://dx.doi.org/10.1038/sc.2012.55
http://dx.doi.org/10.1038/sc.2012.55
http://www.ncbi.nlm.nih.gov/pubmed/22584284
http://dx.doi.org/10.1038/sc.2011.42
http://www.ncbi.nlm.nih.gov/pubmed/21556012
http://dx.doi.org/10.1097/01.bpo.0000235400.49536.83
http://www.ncbi.nlm.nih.gov/pubmed/17065938
http://dx.doi.org/10.1258/004947506777978136
http://www.ncbi.nlm.nih.gov/pubmed/16884634
http://www.ncbi.nlm.nih.gov/pubmed/16350696
http://www.ncbi.nlm.nih.gov/pubmed/12744575
http://www.ncbi.nlm.nih.gov/pubmed/15293837
http://dx.doi.org/10.1038/sc.2011.69
http://www.ncbi.nlm.nih.gov/pubmed/21691278
http://dx.doi.org/10.1038/sc.2008.93
http://dx.doi.org/10.1038/sc.2008.93
http://www.ncbi.nlm.nih.gov/pubmed/18679400
http://www.ncbi.nlm.nih.gov/pubmed/17440669
http://dx.doi.org/10.1007/s00264-005-0665-3
http://www.ncbi.nlm.nih.gov/pubmed/16094542
http://dx.doi.org/10.1038/sj.sc.3101629
http://www.ncbi.nlm.nih.gov/pubmed/15249928
http://dx.doi.org/10.3171/2009.9.SPINE0943
http://www.ncbi.nlm.nih.gov/pubmed/20121346
http://www.ncbi.nlm.nih.gov/pubmed/12774950
http://dx.doi.org/10.1097/TA.0b013e3181aa63f3
http://www.ncbi.nlm.nih.gov/pubmed/19590310
http://dx.doi.org/10.1590/S0004-282X2008000300016
http://dx.doi.org/10.1590/S0004-282X2008000300016
http://www.ncbi.nlm.nih.gov/pubmed/18641873
http://dx.doi.org/10.1590/S0100-69912011000500004
http://www.ncbi.nlm.nih.gov/pubmed/22124640
http://www.ncbi.nlm.nih.gov/pubmed/22777491
http://dx.doi.org/10.1016/j.apmr.2007.09.027
http://dx.doi.org/10.1016/j.apmr.2007.09.027
http://www.ncbi.nlm.nih.gov/pubmed/18295642
http://dx.doi.org/10.1038/sj.sc.3101443
http://dx.doi.org/10.1038/sj.sc.3101443
http://www.ncbi.nlm.nih.gov/pubmed/12714994
http://dx.doi.org/10.2340/16501977-0017
http://dx.doi.org/10.2340/16501977-0017
http://www.ncbi.nlm.nih.gov/pubmed/17351697
http://dx.doi.org/10.1682/JRRD.2004.10.0133
http://www.ncbi.nlm.nih.gov/pubmed/16195965
http://dx.doi.org/10.1038/sc.2010.85
http://www.ncbi.nlm.nih.gov/pubmed/20603629


International Perspectives on Spinal Cord Injury

36

60. Pagliacci MC et al. An Italian survey of traumatic spinal cord injury. The Gruppo Italiano Studio Epidemiologico Mielolesioni 
Study. Archives of Physical Medicine and Rehabilitation, 2003, 84:1266-1275.  doi: http://dx.doi.org/10.1016/S0003-
9993(03)00234-X PMID:13680560

61. Catz A et al. Survival following spinal cord injury in Israel. Spinal Cord, 2002, 40:595-598.  doi: http://dx.doi.org/10.1038/
sj.sc.3101391 PMID:12411967

62. Cosar SN et al. Demographic characteristics after traumatic and non-traumatic spinal cord injury: a retrospective compari-
son study. Spinal Cord, 2010, 48:862-866.  doi: http://dx.doi.org/10.1038/sc.2010.49 PMID:20440301

63. Gur A et al. Characteristics of traumatic spinal cord injuries in south-eastern Anatolia, Turkey: a comparative approach to 
10 years’ experience. International Journal of Rehabilitation Research. Internationale Zeitschrift fur Rehabilitationsforschung. 
Revue Internationale de Recherches de Readaptation, 2005, 28:57-62.  doi: http://dx.doi.org/10.1097/00004356-200503000-
00008 PMID:15729098

64. Ones K et al. Comparison of functional results in non-traumatic and traumatic spinal cord injury. Disability and 
Rehabilitation, 2007, 29:1185-1191.  doi: http://dx.doi.org/10.1080/09638280600902661 PMID:17653992

65. Karacan I et al. Traumatic spinal cord injuries in Turkey: a nation-wide epidemiological study. Spinal Cord, 2000, 38:697-701.  
doi: http://dx.doi.org/10.1038/sj.sc.3101064 PMID:11114778

66. Seguin P et al. Impact of age on mortality in patients with acute traumatic spinal cord injury requiring intensive care. 
Annales Francaises d’Anesthesie et de Reanimation, 2012, 31:196-202.  doi: http://dx.doi.org/10.1016/j.annfar.2011.10.019 
PMID:22204755

67. Van Den Berg M et al. Incidence of traumatic spinal cord injury in Aragon, Spain (1972–2008). Journal of Neurotrauma, 2011, 
28:469-477.  doi: http://dx.doi.org/10.1089/neu.2010.1608 PMID:21190391

68. Islam MS, Hafez MA, Akter M. Characterization of spinal cord lesion in patients attending a specialized rehabilitation center 
in Bangladesh. Spinal Cord, 2011, 49:783-786.  doi: http://dx.doi.org/10.1038/sc.2011.36 PMID:21502957

69. Singh R et al. Traumatic spinal cord injuries in Haryana: An epidemiological study. Indian Journal of Community Medicine, 
2003, 28:184-186. 

70. Pandey V et al. Care of post-traumatic spinal cord injury patients in India: an analysis. Indian Journal of Orthopaedics, 2007, 
41:295-299.  doi: http://dx.doi.org/10.4103/0019-5413.36990 PMID:21139781

71. Chhabra HS, Arora M. Demographic profile of traumatic spinal cord injuries admitted at Indian Spinal Injuries Centre with 
special emphasis on mode of injury: a retrospective study. Spinal Cord, 2012, 50:745-754.  doi: http://dx.doi.org/10.1038/
sc.2012.45 PMID:22584285

72. Kuptniratsaikul V. Epidemiology of spinal cord injuries: a study in the spinal unit, Siriraj Hospital, Thailand. Journal of the 
Medical Association of Thailand, 2003, 86:1116-1121.  PMID:14971518

73. Lee BB et al. The global map for traumatic spinal cord injury epidemiology: update 2011, global incidence rate. Spinal Cord, 
2013,In press PMID:23439068

74. Yang JY et al. Epidemiology of the spinal cord and cauda equine injury in Korea-multicenter study. J Korean Soc Spine Surg, 
2011, 18:83-90.  doi: http://dx.doi.org/10.4184/jkss.2011.18.3.83

75. Middleton PM. The pre-hospital epidemiology and management of spinal cord injuries in New South Wales: 2004–2008. 
Injury, 2012, 43:480-485.  doi: http://dx.doi.org/10.1016/j.injury.2011.12.010 PMID:22244002

76. Chan SCC, Chan APS. Rehabilitation outcomes following traumatic spinal cord injury in a tertiary spinal cord injury 
centre: a comparison with an international standard. Spinal Cord, 2005, 43:489-498.  doi: http://dx.doi.org/10.1038/
sj.sc.3101743 PMID:15824758

77. Wu JC et al. Effects of age, gender, and socio-economic status on the incidence of spinal cord injury: an assessment using 
the eleven-year comprehensive nationwide database of Taiwan. Journal of Neurotrauma, 2012, 29:889-897.  doi: http://
dx.doi.org/10.1089/neu.2011.1777 PMID:21510819

78. Wang HF et al. Epidemiological features of traumatic spinal cord injury in Anhui Province, China. Spinal Cord, 2013, 51:20-
22.  doi: http://dx.doi.org/10.1038/sc.2012.92 PMID:22945750

79. Wu Q et al. Epidemiology of traumatic cervical spinal cord injury in Tianjin, China. Spinal Cord, 2012, 50:740-744.  doi: http://
dx.doi.org/10.1038/sc.2012.42 PMID:22525311

80. Feng HY et al. Epidemiological profile of 239 traumatic spinal cord injury cases over a period of 12 years in Tiajin, 
China. The Journal of Spinal Cord Medicine, 2011, 34:388-394. www.maneypublishing.com/journals/scm and 
www.ingentaconnect.com/content/maney/scm doi: http://dx.doi.org/10.1179/2045772311Y.0000000017 PMID:21903012

81. Lakhey S et al. Aetioepidemiological profile of spinal injury patients in eastern Nepal. Tropical Doctor, 2005, 35:231-233.  
doi: http://dx.doi.org/10.1258/004947505774938756 PMID:16354480

http://dx.doi.org/10.1016/S0003-9993(03)00234-X
http://dx.doi.org/10.1016/S0003-9993(03)00234-X
http://www.ncbi.nlm.nih.gov/pubmed/13680560
http://dx.doi.org/10.1038/sj.sc.3101391
http://dx.doi.org/10.1038/sj.sc.3101391
http://www.ncbi.nlm.nih.gov/pubmed/12411967
http://dx.doi.org/10.1038/sc.2010.49
http://www.ncbi.nlm.nih.gov/pubmed/20440301
http://dx.doi.org/10.1097/00004356-200503000-00008
http://dx.doi.org/10.1097/00004356-200503000-00008
http://www.ncbi.nlm.nih.gov/pubmed/15729098
http://dx.doi.org/10.1080/09638280600902661
http://www.ncbi.nlm.nih.gov/pubmed/17653992
http://dx.doi.org/10.1038/sj.sc.3101064
http://www.ncbi.nlm.nih.gov/pubmed/11114778
http://dx.doi.org/10.1016/j.annfar.2011.10.019
http://www.ncbi.nlm.nih.gov/pubmed/22204755
http://dx.doi.org/10.1089/neu.2010.1608
http://www.ncbi.nlm.nih.gov/pubmed/21190391
http://dx.doi.org/10.1038/sc.2011.36
http://www.ncbi.nlm.nih.gov/pubmed/21502957
http://dx.doi.org/10.4103/0019-5413.36990
http://www.ncbi.nlm.nih.gov/pubmed/21139781
http://dx.doi.org/10.1038/sc.2012.45
http://dx.doi.org/10.1038/sc.2012.45
http://www.ncbi.nlm.nih.gov/pubmed/22584285
http://www.ncbi.nlm.nih.gov/pubmed/14971518
http://www.ncbi.nlm.nih.gov/pubmed/23439068
http://dx.doi.org/10.4184/jkss.2011.18.3.83
http://dx.doi.org/10.1016/j.injury.2011.12.010
http://www.ncbi.nlm.nih.gov/pubmed/22244002
http://dx.doi.org/10.1038/sj.sc.3101743
http://dx.doi.org/10.1038/sj.sc.3101743
http://www.ncbi.nlm.nih.gov/pubmed/15824758
http://dx.doi.org/10.1089/neu.2011.1777
http://dx.doi.org/10.1089/neu.2011.1777
http://www.ncbi.nlm.nih.gov/pubmed/21510819
http://dx.doi.org/10.1038/sc.2012.92
http://www.ncbi.nlm.nih.gov/pubmed/22945750
http://dx.doi.org/10.1038/sc.2012.42
http://dx.doi.org/10.1038/sc.2012.42
http://www.ncbi.nlm.nih.gov/pubmed/22525311
http://www.maneypublishing.com/journals/scm
http://www.ingentaconnect.com/content/maney/scm
http://dx.doi.org/10.1179/2045772311Y.0000000017
http://www.ncbi.nlm.nih.gov/pubmed/21903012
http://dx.doi.org/10.1258/004947505774938756
http://www.ncbi.nlm.nih.gov/pubmed/16354480


Chapter 2 A global picture of spinal cord injury

37

82. DeVivo MJ, Chen Y. Trends in new injuries prevalent cases, and aging with spinal cord injury. Archives of Physical Medicine 
and Rehabilitation, 2011, 92:332-338.  doi: http://dx.doi.org/10.1016/j.apmr.2010.08.031 PMID:21353817

83. Lee JH et al. Characteristics of pediatric-onset spinal cord injury. Pediatrics International, 2009, 51:254-257.  doi: http://
dx.doi.org/10.1111/j.1442-200X.2008.02684.x PMID:19405927

84. Lhéritier K et al. Survival of tetraplegic spinal cord injured persons after the first admission of a rehabilitation center and 
prognosis factors: a multicentre study of 697 subjects in French centers. Revue d’Epidemiologie et de Sante Publique, 2001, 
49:449-458.  PMID:11845094

85. Celani MG et al. Spinal cord injury in Italy: a multicentre retrospective study. Archives of Physical Medicine and 
Rehabilitation, 2001, 82:589-596.  doi: http://dx.doi.org/10.1053/apmr.2001.21948 PMID:11346833

86. Martin BW, Dykes E, Lecky FE. Patterns and risks in spinal trauma. Archives of Disease in Childhood, 2004, 89:860-865.  doi: 
http://dx.doi.org/10.1136/adc.2003.029223 PMID:15321867

87. New PW, Cripps RA, Bonne Lee B. Global maps of non-traumatic spinal cord injury epidemiology: towards a living data 
repository. Spinal Cord, 2013, in print http://dx.doi.org/10.1038/sc.2012.165 doi: http://dx.doi.org/10.1038/sc.2012.165 
PMID:23318556

88. New PW. Non-traumatic spinal cord injury: what is the ideal setting for rehabilitation? Australian Health Review, 2006, 
30:353-361.  doi: http://dx.doi.org/10.1071/AH060353 PMID:16879094

89. New PW, Sundararajan V. Incidence of non-traumatic spinal cord injury in Victoria, Australia: a population-
based study and literature review. Spinal Cord, 2008, 46:406-411.  doi: http://dx.doi.org/10.1038/sj.sc.3102152 
PMID:18071356

90. van den Berg ME et al. Incidence of nontraumatic spinal cord injury: a Spanish cohort study (1972–2008). Archives of 
Physical Medicine and Rehabilitation, 2012, 93:325-331.  doi: http://dx.doi.org/10.1016/j.apmr.2011.08.027 PMID:22289245

91.  Centers for Disease Control and Prevention. Racial/ethnic differences in the birth prevalence of spina bifida – United 
States, 1995. MMWR Morb Mortal Wkly, 2009. Rep, 2005, 57:1409-1413. 

92. Tarqui Mamani C et al. Incidencia de los defectos del tubo neural en el Instituto Nacional Materno Perinatal de Lima, 
Incidence of neural tube defects in the National Maternal-Perinatal Institute of Lima. Rev Chil Salud Pública, 2009, 13:82-89. 

93. Msamati BC, Igbigbi PS, Chisi JE. The incidence of cleft lip, cleft palate, hydrocephalus and spina bifida at Queen Elizabeth 
Central Hospital, Blantyre, Malawi. The Central African Journal of Medicine, 2000, 46:292-296.  PMID:12002118

94. Murshid WR. Spina bifida in Saudi Arabia: is consanguinity among the parents a risk factor? Pediatric Neurosurgery, 2000, 
32:10-12.  doi: http://dx.doi.org/10.1159/000028890 PMID:10765132

95. Onrat ST et al. Incidence of neural tube defects in Afyonkarahisar, Western Turkey. Genetics and Molecular Research, 2009, 
8:154-161.  doi: http://dx.doi.org/10.4238/vol8-1gmr552 PMID:19283682

96. Orioli IM et al. Effects of folic acid fortification on spina bifida prevalence in Brazil. Birth Defects Research. Part A, Clinical and 
Molecular Teratology, 2011, 91:831-835.  doi: http://dx.doi.org/10.1002/bdra.20830 PMID:21630426

97. Zlotogora J, Amitai Y, Leventhal A. Surveillance of neural tube defects in Israel: the effect of the recommendation for 
periconceptional folic acid. The Israel Medical Association Journal, 2006, 8:601-604.  PMID:17058407

98. Ahuka OL et al. Congenital malformations in the North-Eastern Democratic Republic of Congo during Civil War. East African 
Medical Journal, 2006, 83:95-99.  doi: http://dx.doi.org/10.4314/eamj.v83i2.9395 PMID:16708881

99. Alasfoor D, Elsayed MK, Mohammed AJ. Spina bifida and birth outcome before and after fortification of flour with iron and 
folic acid in Oman. Eastern Mediterranean Health Journal, 2010, 16:533-538.  PMID:20799554

100. Amini H et al. The Swedish Birth Defects Registry: ascertainment and incidence of spina bifida and cleft lip/palate. Acta 
Obstetricia et Gynecologica Scandinavica, 2009, 88:654-659.  doi: http://dx.doi.org/10.1080/00016340902934696 PMID:19412801

101. Barboza Argüello ML, Umaña Solís LM. Impact of the fortification of food with folic acid on neural tube defects in Costa 
Rica. Revista Panamericana de Salud Pública, 2011, 30:1-6.  PMID:22159644

102. Sípek A, Gregor V, Horacek J. Birth defects in the Czech Republic in the period 1961–2005 – mean incidences. Ceska 
Gynekologie, 2007, 72:185-191.  PMID:17616072

103. Hernández-Herrera RJ, Alcala-Galvan LG, Flores-Santos R. Neural defect prevalence in 248,352 consecutive newborns. 
Revista Medica del Instituto Mexicano del Seguro Social, 2008, 46:201-204.  PMID:19133193

104. Boyd PA et al. Monitoring the prenatal detection of structural fetal congenital anomalies in England and Wales: register-
based study. Journal of Medical Screening, 2011, 18:2-7.  doi: http://dx.doi.org/10.1258/jms.2011.010139 PMID:21536809

105. De Wals PF et al. Reduction in neural-tube defects after folic acid fortification in Canada. The New England Journal of 
Medicine, 2007, 357:135-142.  doi: http://dx.doi.org/10.1056/NEJMoa067103 PMID:17625125

http://dx.doi.org/10.1016/j.apmr.2010.08.031
http://www.ncbi.nlm.nih.gov/pubmed/21353817
http://dx.doi.org/10.1111/j.1442-200X.2008.02684.x
http://dx.doi.org/10.1111/j.1442-200X.2008.02684.x
http://www.ncbi.nlm.nih.gov/pubmed/19405927
http://www.ncbi.nlm.nih.gov/pubmed/11845094
http://dx.doi.org/10.1053/apmr.2001.21948
http://www.ncbi.nlm.nih.gov/pubmed/11346833
http://dx.doi.org/10.1136/adc.2003.029223
http://www.ncbi.nlm.nih.gov/pubmed/15321867
http://dx.doi.org/10.1038/sc.2012.165
http://www.ncbi.nlm.nih.gov/pubmed/23318556
http://dx.doi.org/10.1071/AH060353
http://www.ncbi.nlm.nih.gov/pubmed/16879094
http://dx.doi.org/10.1038/sj.sc.3102152
http://www.ncbi.nlm.nih.gov/pubmed/18071356
http://dx.doi.org/10.1016/j.apmr.2011.08.027
http://www.ncbi.nlm.nih.gov/pubmed/22289245
http://www.ncbi.nlm.nih.gov/pubmed/12002118
http://dx.doi.org/10.1159/000028890
http://www.ncbi.nlm.nih.gov/pubmed/10765132
http://dx.doi.org/10.4238/vol8-1gmr552
http://www.ncbi.nlm.nih.gov/pubmed/19283682
http://dx.doi.org/10.1002/bdra.20830
http://www.ncbi.nlm.nih.gov/pubmed/21630426
http://www.ncbi.nlm.nih.gov/pubmed/17058407
http://dx.doi.org/10.4314/eamj.v83i2.9395
http://www.ncbi.nlm.nih.gov/pubmed/16708881
http://www.ncbi.nlm.nih.gov/pubmed/20799554
http://dx.doi.org/10.1080/00016340902934696
http://www.ncbi.nlm.nih.gov/pubmed/19412801
http://www.ncbi.nlm.nih.gov/pubmed/22159644
http://www.ncbi.nlm.nih.gov/pubmed/17616072
http://www.ncbi.nlm.nih.gov/pubmed/19133193
http://dx.doi.org/10.1258/jms.2011.010139
http://www.ncbi.nlm.nih.gov/pubmed/21536809
http://dx.doi.org/10.1056/NEJMoa067103
http://www.ncbi.nlm.nih.gov/pubmed/17625125


International Perspectives on Spinal Cord Injury

38

106. López-Camelo JS, Castilla EE, Orioli IM. Folic acid flour fortification: impact on the frequencies of 52 congenital anomaly 
types in three South American countries. American Journal of Medical Genetics. Part A, 2010, 152A:2444-2458.  doi: http://
dx.doi.org/10.1002/ajmg.a.33479 PMID:20814949

107. Njamnshi AK et al. Neural tube defects are rare among black Americans but not in sub-Saharan black Africans: the 
case of Yaounde – Cameroon. Journal of the Neurological Sciences, 2008, 270:13-17.  doi: http://dx.doi.org/10.1016/j.
jns.2008.01.010 PMID:18295800

108. Owen TJ, Halliday JL, Sone CA. Neural tube defects in Victoria, Australia: potential contributing factors and public health 
implications. Australian and New Zealand Journal of Public Health, 2000, 24:584-589.  doi: http://dx.doi.org/10.1111/j.1467-
842X.2000.tb00521.x PMID:11215005

109. Sayed AR et al. Decline in the prevalence of neural tube defects following folic acid fortification and its cost-benefit 
in South Africa. Birth Defects Research. Part A, Clinical and Molecular Teratology, 2008, 82:211-216.  doi: http://dx.doi.
org/10.1002/bdra.20442 PMID:18338391

110. Golalipour MJ et al. Epidemiology of neural tube defects in northern Iran, 1998–2003. Eastern Mediterranean Health 
Journal, 2007, 13:560-566.  PMID:17687828

111. Farhud D, Hadavi V, Sadighi H. Epidemiology of neural tube defects in the world and Iran. Iranian Journal of Public Health, 
2000, 29:83-90. 

112. García López E et al. Prevalence of neural tube defects in Asturias (Spain): impact of prenatal diagnosis. Gaceta Sanitaria, 
2009, 23:506-511.  doi: http://dx.doi.org/10.1016/j.gaceta.2009.01.011 PMID:19406531

113. Sanchis Calvo A, Martinez-Frias M. Clinical epidemiological study of neural tube defects classified according to the five 
sites of closure. Anales Espanoles de Pediatria, 2001, 54:165-173.  doi: http://dx.doi.org/10.1016/S1695-4033(01)78673-0 
PMID:11181213

114. Liu J et al. Prevalence of neural tube defects in economically and socially deprived area of China. Child’s Nervous System, 
2007, 23:1119-1124.  doi: http://dx.doi.org/10.1007/s00381-007-0344-3 PMID:17450368

115. Pei LJ et al. The epidemiology of neural tube defects in high-prevalence and low-prevalence areas of China. Zhonghua Liu 
Xing Bing Xue Za Zhi, 2003, 24:465-470.  PMID:12848911

116. Li Z et al. Prevalence of major external birth defects in high and low risk areas in China, 2003. Zhonghua Liu Xing Bing Xue 
Za Zhi, 2005, 26:252-257.  PMID:15941530

117. Bower C, D’Antoine H, Stanley FJ. Neural tube defects in Australia: trends in encephaloceles and other neural tube defects 
before and after promotion of folic acid supplementation and voluntary food fortification. Birth Defects Research. Part A, 
Clinical and Molecular Teratology, 2009, 85:269-273.  doi: http://dx.doi.org/10.1002/bdra.20536 PMID:19180646

118. Li Z et al. Extremely high prevalence of neural tube defects in a 4-county area in Shanxi Province, China. Birth Defects Research. 
Part A, Clinical and Molecular Teratology, 2006, 76:237-240.  doi: http://dx.doi.org/10.1002/bdra.20248 PMID:16575897

119. Nikkilä A, Rydhstrom H, Kallen B. The incidence of spina bifida in Sweden 1973–2003: the effect of prenatal diagnosis. 
European Journal of Public Health, 2006, 16:660-662.  doi: http://dx.doi.org/10.1093/eurpub/ckl053 PMID:16672253

120. Petrova JG, Vaktskjold A. The incidence of neural tube defects in Norway and the Arkhangelskaja Oblast in Russia and 
the association with maternal age. Acta Obstetricia et Gynecologica Scandinavica, 2009, 88:667-672.  doi: http://dx.doi.
org/10.1080/00016340902898008 PMID:19353336

121. Rankin J et al. The changing prevalence of neural tube defects: a population-based study in the north of England, 
1984–96. Northern Congenital Abnormality Survey Steering Group. Paediatric and Perinatal Epidemiology, 2000, 14:104-
110.  doi: http://dx.doi.org/10.1046/j.1365-3016.2000.00246.x PMID:10791652

122. Catz A. Recovery of neurologic function following nontraumatic spinal cord lesions in Israel. Spine (Phila Pa 1976). 2004 
Oct 15;29(20):2278–2282; discussion 2283.

123. Werhagen L, Hultling C, Molander C. The prevalence of neuropathic pain after non-traumatic spinal cord lesion. Spinal 
Cord, 2007, 45:609-615.  doi: http://dx.doi.org/10.1038/sj.sc.3102000 PMID:17160075

124. Osterthun R, Post MWM, van Asbeck FWA. Characteristics, length of stay and functional outcome of patients with spinal 
cord injury in Dutch and Flemish rehabilitation centers. Spinal Cord, 2009, 47:339-344.  doi: http://dx.doi.org/10.1038/
sc.2008.127 PMID:19002154

125. Gupta A et al. Non-traumatic spinal cord lesions: epidemiology, complications, neurological and functional outcome of 
rehabilitation. Spinal Cord, 2009, 47:307-311.  doi: http://dx.doi.org/10.1038/sc.2008.123 PMID:18936767

126. Quintana-Gonzales A et al. Nontraumatic spinal cord injury: etiology, demography and clinics. Rev Peru Med Exp Salud 
Publica, 2011, 28:633-638.  PMID:22241260

127. Ahoniemi E, Pohjolainen T, Kautiainen H. Survival after spinal cord injury in Finland. Journal of Rehabilitation Medicine, 
2011, 43:481-485.  doi: http://dx.doi.org/10.2340/16501977-0812 PMID:21533327

http://dx.doi.org/10.1002/ajmg.a.33479
http://dx.doi.org/10.1002/ajmg.a.33479
http://www.ncbi.nlm.nih.gov/pubmed/20814949
http://dx.doi.org/10.1016/j.jns.2008.01.010
http://dx.doi.org/10.1016/j.jns.2008.01.010
http://www.ncbi.nlm.nih.gov/pubmed/18295800
http://dx.doi.org/10.1111/j.1467-842X.2000.tb00521.x
http://dx.doi.org/10.1111/j.1467-842X.2000.tb00521.x
http://www.ncbi.nlm.nih.gov/pubmed/11215005
http://dx.doi.org/10.1002/bdra.20442
http://dx.doi.org/10.1002/bdra.20442
http://www.ncbi.nlm.nih.gov/pubmed/18338391
http://www.ncbi.nlm.nih.gov/pubmed/17687828
http://dx.doi.org/10.1016/j.gaceta.2009.01.011
http://www.ncbi.nlm.nih.gov/pubmed/19406531
http://dx.doi.org/10.1016/S1695-4033(01)78673-0
http://www.ncbi.nlm.nih.gov/pubmed/11181213
http://dx.doi.org/10.1007/s00381-007-0344-3
http://www.ncbi.nlm.nih.gov/pubmed/17450368
http://www.ncbi.nlm.nih.gov/pubmed/12848911
http://www.ncbi.nlm.nih.gov/pubmed/15941530
http://dx.doi.org/10.1002/bdra.20536
http://www.ncbi.nlm.nih.gov/pubmed/19180646
http://dx.doi.org/10.1002/bdra.20248
http://www.ncbi.nlm.nih.gov/pubmed/16575897
http://dx.doi.org/10.1093/eurpub/ckl053
http://www.ncbi.nlm.nih.gov/pubmed/16672253
http://dx.doi.org/10.1080/00016340902898008
http://dx.doi.org/10.1080/00016340902898008
http://www.ncbi.nlm.nih.gov/pubmed/19353336
http://dx.doi.org/10.1046/j.1365-3016.2000.00246.x
http://www.ncbi.nlm.nih.gov/pubmed/10791652
http://dx.doi.org/10.1038/sj.sc.3102000
http://www.ncbi.nlm.nih.gov/pubmed/17160075
http://dx.doi.org/10.1038/sc.2008.127
http://dx.doi.org/10.1038/sc.2008.127
http://www.ncbi.nlm.nih.gov/pubmed/19002154
http://dx.doi.org/10.1038/sc.2008.123
http://www.ncbi.nlm.nih.gov/pubmed/18936767
http://www.ncbi.nlm.nih.gov/pubmed/22241260
http://dx.doi.org/10.2340/16501977-0812
http://www.ncbi.nlm.nih.gov/pubmed/21533327


Chapter 2 A global picture of spinal cord injury

39

128. Sabre L et al. Traumatic spinal cord injury in two European countries: why the differences? European Journal of Neurology, 
2013, 20:293-299.  doi: http://dx.doi.org/10.1111/j.1468-1331.2012.03845.x PMID:22891855

129. O’Connor PJ. Survival after spinal cord injury in Australia. Archives of Physical Medicine and Rehabilitation, 2005, 86:37-47.  
PMID:15640987

130. Hagen EM et al. Traumatic spinal cord injuries – incidence, mechanisms and course. Tidsskrift for Den Norske Laegeforening, 
2012, 132:831-837.  doi: http://dx.doi.org/10.4045/tidsskr.10.0859 PMID:22511097

131. Strauss DJ et al. Trends in life expectancy after spinal cord injury. Archives of Physical Medicine and Rehabilitation, 2006, 
87:1079-1085.  doi: http://dx.doi.org/10.1016/j.apmr.2006.04.022 PMID:16876553

132. Saunders LL et al. Traumatic spinal cord injury mortality, 1981–1998. The Journal of Trauma, 2009, 66:184-190.  doi: http://
dx.doi.org/10.1097/TA.0b013e31815644e5 PMID:19131823

133. Soden RJ et al. Causes of death after spinal cord injury. Spinal Cord, 2000, 38:604-610.  doi: http://dx.doi.org/10.1038/
sj.sc.3101080 PMID:11093321

134. National Spinal Cord Injury Statistical Center. Birmingham, Alabama Spinal Cord Injury Facts and Figures at a Glance, February 2012 
(https://www.nscisc.uab.edu/PublicDocuments/fact_figures_docs/Facts%202012%20Feb%20Final.pdf, accessed 9 January 2013).

135. Hagen EM et al. Mortality after traumatic spinal cord injury: 50 years of follow-up. Journal of Neurology, Neurosurgery, and 
Psychiatry, 2010, 81:368-373.  doi: http://dx.doi.org/10.1136/jnnp.2009.178798 PMID:19726408

136. Rathore MFA. 2013. Spinal Cord Injuries in the Developing World. In: JH Stone, M Blouin, eds. International encyclopedia of 
rehabilitation. Available online: http://cirrie.buffalo.edu/encyclopedia/en/article/141/

137. Couris CM et al. Characteristics of adults with incident traumatic spinal cord injury in Ontario, Canada. Spinal Cord, 2010, 
48:39-44.  doi: http://dx.doi.org/10.1038/sc.2009.77 PMID:19546873

138. Fassett DR et al. Mortality rates in geriatric patients with spinal cord injuries. Journal of Neurosurgery, 2007, 7:277-281.  
PMID:17877260

139. Demetriades D et al. The effect of trauma center designation and trauma volume on outcome in specific severe injuries. 
Annals of Surgery, 2005, 242:512-517.  PMID:16192811

140. Harvey C et al. New estimates of the direct costs of traumatic spinal cord injuries: results of a nationwide survey. 
Paraplegia, 1992, 30:834-850.  doi: http://dx.doi.org/10.1038/sc.1992.160 PMID:1287537

141. Johnson RL, Brooks CA, Whiteneck GG. Cost of traumatic spinal cord injury in a population-based registry. Spinal Cord, 
1996, 34:470-480.  doi: http://dx.doi.org/10.1038/sc.1996.81 PMID:8856854

142. Bötel U et al. The cost of ventilator-dependent spinal cord injuries-patients in the hospital and at home. Spinal Cord, 1997, 
35:40-42.  doi: http://dx.doi.org/10.1038/sj.sc.3100345 PMID:9025219

143. DeVivo MJ. Causes and costs of spinal cord injury in the United States. Spinal Cord, 1997, 35:809-813.  doi: http://dx.doi.
org/10.1038/sj.sc.3100501 PMID:9429259

144. Dryden DM et al. Direct health care costs after traumatic spinal cord injury. The Journal of Trauma, 2005, 59:443-449.  
PMID:16294090

145. Mak KS et al. Incidence and treatment patterns in hospitalizations for malignant spinal cord compression in the United 
States, 1998–2006. International Journal of Radiation Oncology, Biology, Physics, 2011, 80:824-831.  doi: http://dx.doi.
org/10.1016/j.ijrobp.2010.03.022 PMID:20630663

146. New PW, Jackson T. The costs and adverse events associated with hospitalization of patients with spinal cord injury in 
Victoria, Australia. Spine, 2010, 35:796-802.  PMID:20228702

147. Greenwald BD et al. Gender-related differences in acute rehabilitation lengths of stay, charges, and functional outcomes 
for a matched sample with spinal cord injury: a multicenter investigation. Archives of Physical Medicine and Rehabilitation, 
2001, 82:1181-1187.  doi: http://dx.doi.org/10.1053/apmr.2001.24891 PMID:11552188

148. St. Andre JR et al. A comparison of costs and health care utilization for veterans with traumatic and nontraumatic spinal 
cord injury. Topics in Spinal Cord Injury Rehabilitation, 2011, 16:27-42.  doi: http://dx.doi.org/10.1310/sci1604-27

149. Sundance PD et al. Systematic care management: clinical and economic analysis of a national sample of 
patients with spinal cord injury. Topics in Spinal Cord Injury Rehabilitation, 2004, 10:17-34.  doi: http://dx.doi.
org/10.1310/2E3M-X01K-786H-V8FC

150. Baaj AA et al. Health care burden of cervical spine fractures in the United States: analysis of a nationwide database 
over a 10-year period. Journal of Neurosurgery. Spine, 2010, 13:61-66.  doi: http://dx.doi.org/10.3171/2010.3.SPINE09530 
PMID:20594019

151. DeVivo MJ et al. Costs of care following spinal cord injury. Topics in Spinal Cord Injury Rehabilitation, 2011, 16:1-9.  doi: 
http://dx.doi.org/10.1310/sci1604-1

http://dx.doi.org/10.1111/j.1468-1331.2012.03845.x
http://www.ncbi.nlm.nih.gov/pubmed/22891855
http://www.ncbi.nlm.nih.gov/pubmed/15640987
http://dx.doi.org/10.4045/tidsskr.10.0859
http://www.ncbi.nlm.nih.gov/pubmed/22511097
http://dx.doi.org/10.1016/j.apmr.2006.04.022
http://www.ncbi.nlm.nih.gov/pubmed/16876553
http://dx.doi.org/10.1097/TA.0b013e31815644e5
http://dx.doi.org/10.1097/TA.0b013e31815644e5
http://www.ncbi.nlm.nih.gov/pubmed/19131823
http://dx.doi.org/10.1038/sj.sc.3101080
http://dx.doi.org/10.1038/sj.sc.3101080
http://www.ncbi.nlm.nih.gov/pubmed/11093321
https://www.nscisc.uab.edu/PublicDocuments/fact_figures_docs/Facts%202012%20Feb%20Final.pdf
http://dx.doi.org/10.1136/jnnp.2009.178798
http://www.ncbi.nlm.nih.gov/pubmed/19726408
http://cirrie.buffalo.edu/encyclopedia/en/article/141/
http://dx.doi.org/10.1038/sc.2009.77
http://www.ncbi.nlm.nih.gov/pubmed/19546873
http://www.ncbi.nlm.nih.gov/pubmed/17877260
http://www.ncbi.nlm.nih.gov/pubmed/16192811
http://dx.doi.org/10.1038/sc.1992.160
http://www.ncbi.nlm.nih.gov/pubmed/1287537
http://dx.doi.org/10.1038/sc.1996.81
http://www.ncbi.nlm.nih.gov/pubmed/8856854
http://dx.doi.org/10.1038/sj.sc.3100345
http://www.ncbi.nlm.nih.gov/pubmed/9025219
http://dx.doi.org/10.1038/sj.sc.3100501
http://dx.doi.org/10.1038/sj.sc.3100501
http://www.ncbi.nlm.nih.gov/pubmed/9429259
http://www.ncbi.nlm.nih.gov/pubmed/16294090
http://dx.doi.org/10.1016/j.ijrobp.2010.03.022
http://dx.doi.org/10.1016/j.ijrobp.2010.03.022
http://www.ncbi.nlm.nih.gov/pubmed/20630663
http://www.ncbi.nlm.nih.gov/pubmed/20228702
http://dx.doi.org/10.1053/apmr.2001.24891
http://www.ncbi.nlm.nih.gov/pubmed/11552188
http://dx.doi.org/10.1310/sci1604-27
http://dx.doi.org/10.1310/2E3M-X01K-786H-V8FC
http://dx.doi.org/10.1310/2E3M-X01K-786H-V8FC
http://dx.doi.org/10.3171/2010.3.SPINE09530
http://www.ncbi.nlm.nih.gov/pubmed/20594019
http://dx.doi.org/10.1310/sci1604-1


International Perspectives on Spinal Cord Injury

40

152. Cao Y et al. Lifetime direct costs after spinal cord injury. Topics in Spinal Cord Injury Rehabilitation, 2011, 16:10-16.  doi: 
http://dx.doi.org/10.1310/sci1604-10

153. National Spinal Cord Injury Statistical Center. Birmingham, Alabama Spinal Cord Injury Facts and Figures at a Glance, 
February 2013 (https://www.nscisc.uab.edu/PublicDocuments/fact_figures_docs/Facts%202013.pdf, accessed 23 Mai 
2013). Based on data from Economic Impact of SCI published in Topics in Spinal Cord Injury Rehabilitation, 2011, 16(4).

154. Access Economics for the Victorian Neurotrauma Initiative. The economic cost of spinal cord injury and traumatic 
brain injury in Australia. 2009 (http://www.tac.vic.gov.au/about-the-tac/our-organisation/research/tac-neurotrauma-
research/vni/the20economic20cost20of20spinal20cord20injury20and20traumatic20brain20injury20in20australia.
pdf?bcsi_scan_c7a381ba8bd8a412=Ll1KKoXsl2UO97L0ZcjjMUATHXYjAAAAPRI4Bw==&bcsi_scan_filename=the20eco-
nomic20cost20of20spinal20cord20injury20and20traumatic20brain20injury20in20australia.pdf, accessed 9 January 2013) 
Based on Transport Accident Commission (TAC) data on the costs for healthcare, long term care, equipment and modifica-
tions, administration and compensation to families for TBI and SCI patients in Victoria for pay years 2004–2008.

155. Cassell CH et al. Health care expenditures among children with and those without spina bifida enrolled in Medicaid in 
North Carolina. Birth Defects Research. Part A, Clinical and Molecular Teratology, 2011, 91:1019-1027.  doi: http://dx.doi.
org/10.1002/bdra.22864 PMID:22021073

156. Bowkett B, Deverall E. Paediatric spina bifida inpatient treatment at Wellington Regional Hospital: a cost analysis of 
sequential patients. The New Zealand Medical Journal, 2012, 125:13-18.  PMID:22426607

157. Yi Y et al. Economic burden of neural tube defects and impact of prevention with folic acid: a literature 
review. European Journal of Pediatrics, 2011, 170:1391-1400.  doi: http://dx.doi.org/10.1007/s00431-011-1492-8 
PMID:21594574

158. Munce SE et al. Direct costs of adult traumatic spinal cord injury in Ontario. Spinal Cord, 2013, 51:64-69.  doi: http://dx.doi.
org/10.1038/sc.2012.81 PMID:22801189

159. Haeusler JM et al. Pilot study on the comprehensive economic costs of major trauma: consequential costs are well in 
excess of medical costs. The Journal of Trauma, 2006, 61:723-731.  PMID:16967014

160. Noonan VK et al. The Rick Hansen Spinal Cord Injury Registry (RHSCIR): a national patient-registry. Spinal Cord, 2012, 50:22-
27.  doi: http://dx.doi.org/10.1038/sc.2011.109 PMID:22042297

161. Rick Hansen Institute Spinal Cord Injury Registry. web site (http://rickhansenregistry.org, accessed 17 March 2013).
162. O’Connor PJ. Development and utilisation of the Australian spinal cord injury register. Spinal Cord, 2000, 38:597-603.  doi: 

http://dx.doi.org/10.1038/sj.sc.3101048 PMID:11093320
163. Stover SL et al. History, implementation, and current status of the national spinal cord injury database. Archives of Physical 

Medicine and Rehabilitation, 1999, 80:1365-1371.  doi: http://dx.doi.org/10.1016/S0003-9993(99)90246-0 PMID:10569429
164. DeVivo MJ, Go BK, Jackson AB. Overview of the National Spinal Cord Injury Statistical Center database. The Journal of Spinal 

Cord Medicine, 2002, 25:335-338.  PMID:12482178
165. World Health Organization. International Classification of Diseases, 2010, web site (http://www.who.int/classifications/icd/

en/, accessed 18 March 2012).
166. OECD, World Health Organization, Eurostat. A system of health accounts, OECD Publishing, 2011 (http://www.oecd-ilibrary.

org/social-issues-migration-health/a-system-of-health-accounts_9789264116016-en, accessed 17 May 2013).
167. Marino RJ et al. International standards for neurological classification of spinal cord injury. The Journal of Spinal Cord 

Medicine, 2003, 26 Suppl 1:S50-S56.  PMID:16296564
168. Waring WP et al. 2009 review and revisions of the International Standards for the Neurological Classification of Spinal Cord 

Injury. The Journal of Spinal Cord Medicine, 2010, 33:346-352.  PMID:21061894
169. Kirshblum SC et al. International standards for neurological classification of spinal cord injury (revised 2011). The Journal of 

Spinal Cord Medicine, 2011, 34:535-546.  doi: http://dx.doi.org/10.1179/204577211X13207446293695 PMID:22330108
170. Kirshblum SC et al. Reference for the 2011 revision of the International Standards for Neurological Classification 

of Spinal Cord Injury. The Journal of Spinal Cord Medicine, 2011, 34:547-554.  doi: http://dx.doi.org/10.1179/1079026
11X13186000420242 PMID:22330109

171. Biering-Sørensen F et al. International Spinal Cord Injury Data Sets. Spinal Cord, 2006, 44:530-534.  doi: http://dx.doi.
org/10.1038/sj.sc.3101930 PMID:16955072

172. International SCI Data Sets. International Spinal Cord Society (ISCoS) (http://www.iscos.org.uk/international-sci-data-sets, 
accessed 22 May 2013).

173. DeVivo MJ. International Spinal Cord Injuury Core Data Set. Spinal Cord, 2006, 44:535-540. 
174. New PW, Marshall R. International Spinal Cord Injury Data Sets for non-traumatic spinal cord injury. Spinal Cord, advance 

online publication, January 2013. doi: 10.1038/sc.2012.160. doi: http://dx.doi.org/10.1038/sc.2012.160

http://dx.doi.org/10.1310/sci1604-10
https://www.nscisc.uab.edu/PublicDocuments/fact_figures_docs/Facts%202013.pdf
http://www.tac.vic.gov.au/about-the-tac/our-organisation/research/tac-neurotrauma-research/vni/the20economic20cost20of20spinal20cord20injury20and20traumatic20brain20injury20in20australia.pdf?bcsi_scan_c7a381ba8bd8a412=Ll1KKoXsl2UO97L0ZcjjMUATHXYjAAAAPRI4Bw==&bcsi_scan_filename=the20economic20cost20of20spinal20cord20injury20and20traumatic20brain20injury20in20australia.pdf
http://www.tac.vic.gov.au/about-the-tac/our-organisation/research/tac-neurotrauma-research/vni/the20economic20cost20of20spinal20cord20injury20and20traumatic20brain20injury20in20australia.pdf?bcsi_scan_c7a381ba8bd8a412=Ll1KKoXsl2UO97L0ZcjjMUATHXYjAAAAPRI4Bw==&bcsi_scan_filename=the20economic20cost20of20spinal20cord20injury20and20traumatic20brain20injury20in20australia.pdf
http://www.tac.vic.gov.au/about-the-tac/our-organisation/research/tac-neurotrauma-research/vni/the20economic20cost20of20spinal20cord20injury20and20traumatic20brain20injury20in20australia.pdf?bcsi_scan_c7a381ba8bd8a412=Ll1KKoXsl2UO97L0ZcjjMUATHXYjAAAAPRI4Bw==&bcsi_scan_filename=the20economic20cost20of20spinal20cord20injury20and20traumatic20brain20injury20in20australia.pdf
http://www.tac.vic.gov.au/about-the-tac/our-organisation/research/tac-neurotrauma-research/vni/the20economic20cost20of20spinal20cord20injury20and20traumatic20brain20injury20in20australia.pdf?bcsi_scan_c7a381ba8bd8a412=Ll1KKoXsl2UO97L0ZcjjMUATHXYjAAAAPRI4Bw==&bcsi_scan_filename=the20economic20cost20of20spinal20cord20injury20and20traumatic20brain20injury20in20australia.pdf
http://dx.doi.org/10.1002/bdra.22864
http://dx.doi.org/10.1002/bdra.22864
http://www.ncbi.nlm.nih.gov/pubmed/22021073
http://www.ncbi.nlm.nih.gov/pubmed/22426607
http://dx.doi.org/10.1007/s00431-011-1492-8
http://www.ncbi.nlm.nih.gov/pubmed/21594574
http://dx.doi.org/10.1038/sc.2012.81
http://dx.doi.org/10.1038/sc.2012.81
http://www.ncbi.nlm.nih.gov/pubmed/22801189
http://www.ncbi.nlm.nih.gov/pubmed/16967014
http://dx.doi.org/10.1038/sc.2011.109
http://www.ncbi.nlm.nih.gov/pubmed/22042297
http://rickhansenregistry.org
http://dx.doi.org/10.1038/sj.sc.3101048
http://www.ncbi.nlm.nih.gov/pubmed/11093320
http://dx.doi.org/10.1016/S0003-9993(99)90246-0
http://www.ncbi.nlm.nih.gov/pubmed/10569429
http://www.ncbi.nlm.nih.gov/pubmed/12482178
http://www.who.int/classifications/icd/en/
http://www.who.int/classifications/icd/en/
http://www.oecd-ilibrary.org/social-issues-migration-health/a-system-of-health-accounts_9789264116016-en
http://www.oecd-ilibrary.org/social-issues-migration-health/a-system-of-health-accounts_9789264116016-en
http://www.ncbi.nlm.nih.gov/pubmed/16296564
http://www.ncbi.nlm.nih.gov/pubmed/21061894
http://dx.doi.org/10.1179/204577211X13207446293695
http://www.ncbi.nlm.nih.gov/pubmed/22330108
http://dx.doi.org/10.1179/107902611X13186000420242
http://dx.doi.org/10.1179/107902611X13186000420242
http://www.ncbi.nlm.nih.gov/pubmed/22330109
http://dx.doi.org/10.1038/sj.sc.3101930
http://dx.doi.org/10.1038/sj.sc.3101930
http://www.ncbi.nlm.nih.gov/pubmed/16955072
http://www.iscos.org.uk/international-sci-data-sets
http://dx.doi.org/10.1038/sc.2012.160


Chapter 2 A global picture of spinal cord injury

41

175. DeVivo MJ et al. Standardization of data analysis and reporting of results from the International Spinal Cord Injury Core 
Data Set. Spinal Cord, 2011, 49:596-599.  doi: http://dx.doi.org/10.1038/sc.2010.172 PMID:21135863

176. Global Mapping of Spinal Cord Injury (SCI) Epidemiology. Towards a living data repository. The International Spinal Cord 
Society, web site (http://www.iscos.org.uk/sci-global-mapping, accessed 4 June, 2013).

177. Biering-Sørensen F et al. Developing core sets for persons with spinal cord injuries based on the International Classification 
of Functioning, Disability and Health as a way to specify functioning. Spinal Cord, 2006, 44:541-546.  doi: http://dx.doi.
org/10.1038/sj.sc.3101918 PMID:16955074

178. Cieza A et al. ICF Core Sets for individuals with spinal cord injury in the long-term context. Spinal Cord, 2010, 48:305-312.  
doi: http://dx.doi.org/10.1038/sc.2009.183 PMID:20065984

179. Kirchberger I et al. ICF Core Sets for individuals with spinal cord injury in the early post-acute context. Spinal Cord, 2010, 
48:297-304.  doi: http://dx.doi.org/10.1038/sc.2009.128 PMID:19786973

180. Gale Encyclopedia of Medicine. 4th ed. Farmington Hills, Michigan: Gale Cengage Learning Inc; 2011.
181. Centers for Disease Control and Prevention. Case definition of spinal cord injury. 1990 (http://wwwn.cdc.gov/nndss/script/

casedef.aspx?CondYrID=854&DatePub=1/1/1990%2012:00:00%20AM, accessed 17.5.2013).
182. Ackery A, Tator C, Krassioukov A. A global perspective on spinal cord injury epidemiology. Journal of Neurotrauma, 2004, 

21:1355-1370.  doi: http://dx.doi.org/10.1089/neu.2004.21.1355 PMID:15672627
183. Draulans N et al. Etiology of spinal cord injuries in sub-Saharan Africa. Spinal Cord, 2011, 49:1148-1154.  doi: http://dx.doi.

org/10.1038/sc.2011.93 PMID:21987062
184. Solagberu BA et al. Pre-hospital care in Nigeria: a country without emergency medical services. Nigerian Journal of Clinical 

Practice, 2009, 12:29-33.  PMID:19562917
185. Afuwape OO et al. Preventable trauma deaths in Ibadan: a comparison of revised trauma score and panel review. West 

African Journal of Medicine, 2011, 30:19-23.  doi: http://dx.doi.org/10.4314/wajm.v30i1.69879 PMID:21863584
186. Thanni LO, Kehinde OA. Trauma at a Nigerian teaching hospital: pattern and documentation of presentation. African Health 

Sciences, 2006, 6:104-107.  PMID:16916301
187. Noonan VK et al. The validity of administrative data to classify patients with spinal column and cord injuries. Journal of 

Neurotrauma, 2013, 30:173-180.  doi: http://dx.doi.org/10.1089/neu.2012.2441 PMID:23002989

http://dx.doi.org/10.1038/sc.2010.172
http://www.ncbi.nlm.nih.gov/pubmed/21135863
http://www.iscos.org.uk/sci-global-mapping
http://dx.doi.org/10.1038/sj.sc.3101918
http://dx.doi.org/10.1038/sj.sc.3101918
http://www.ncbi.nlm.nih.gov/pubmed/16955074
http://dx.doi.org/10.1038/sc.2009.183
http://www.ncbi.nlm.nih.gov/pubmed/20065984
http://dx.doi.org/10.1038/sc.2009.128
http://www.ncbi.nlm.nih.gov/pubmed/19786973
http://wwwn.cdc.gov/nndss/script/casedef.aspx?CondYrID=854&DatePub=1/1/1990%2012:00:00%20AM
http://wwwn.cdc.gov/nndss/script/casedef.aspx?CondYrID=854&DatePub=1/1/1990%2012:00:00%20AM
http://dx.doi.org/10.1089/neu.2004.21.1355
http://www.ncbi.nlm.nih.gov/pubmed/15672627
http://dx.doi.org/10.1038/sc.2011.93
http://dx.doi.org/10.1038/sc.2011.93
http://www.ncbi.nlm.nih.gov/pubmed/21987062
http://www.ncbi.nlm.nih.gov/pubmed/19562917
http://dx.doi.org/10.4314/wajm.v30i1.69879
http://www.ncbi.nlm.nih.gov/pubmed/21863584
http://www.ncbi.nlm.nih.gov/pubmed/16916301
http://dx.doi.org/10.1089/neu.2012.2441
http://www.ncbi.nlm.nih.gov/pubmed/23002989




Prevention of spinal 
cord injury

Chapter 3



“I am a 52-year-old male with an incomplete but severe spinal cord injury (C4). The spinal 
cord injury was caused by a traffic accident in 1973, when I was 16 years of age. The traffic 
accident was my own fault; I was driving too fast without a driver’s license and a little bit 
drunk. I can move my arms a little bit and use my hands a little. I can stand, but I cannot 
walk. I cannot type on the computer, but I can use a speech-to-text programme to be able 
to write on a computer. To move around I use my electric wheelchair. To handle my per-
sonal needs, I have round-the-clock personal assistance.”

(Stig, Denmark)

“Between rice planting seasons, I worked as a labourer on construction sites in Hanoi to 
make additional money, both to ensure that I could afford a good stock of seeds for the 
rice season and so that I could cater to the needs of my children for their schooling and 
their future. One day in the city my whole life collapsed literally on me when I lost control 
while carrying a load of bricks on a wet plank.”

(Anonymous, Viet Nam)

“I fell from the roof of my house in 1976 resulting in a spinal cord injury (C5–6) that left 
me unable to move my legs and limited my control of fingers and arms.”

(David, USA)

“In 1998, I suffered a gunshot wound that caused a spinal cord injury at the T6–7 level.”
(Robert, Uganda)

“I was injured in October 1997 while bodysurfing at Noosa Heads, Queensland, Australia. 
As a result of my spinal cord injury (C4–5) I am able only to move my head and have 
absolutely no functional movement in any limbs. Many challenges suddenly arose when 
launched into this sticky situation requiring interesting problem-solving abilities to maxi-
mize independence and also to help reduce the burden on others.”

(Brad, Australia)

“I am a tetraplegic who sustained a spinal cord injury many years ago in 1974 playing 
rugby when I was 15½ years old.”

(Richard, New Zealand)



When spinal cord injury (SCI) follows a traumatic incident such as a road traffic 
crash or a fall, the transition is often from good health to permanent disability 
in a matter of seconds. Whether the origin is traumatic or non-traumatic, the 
good news is that a large proportion of these injuries are preventable.

Primary prevention involves actions to avoid or remove the cause of SCI in 
an individual or a population before the problem arises, e.g. actions to reduce 
road traffic injuries. Secondary prevention comes into play once a SCI has 
occurred. The aim is to provide early diagnosis and treatment, and to limit 
disability (see Chapter 4: Health care and rehabilitation needs: Pre-hospital 
and acute care). Early recognition of the possibility of SCI following an injury, 
including proper transportation to an appropriate facility, and access to acute 
rehabilitation is part of secondary prevention. Tertiary prevention focuses on 
rehabilitation post-SCI and environmental interventions to reduce complica-
tions and promote successful inclusion of the injured person in family and 
community life (1).

All forms of prevention are required. People with disabilities have empha-
sized access to health, together with human rights and social inclusion, as solu-
tions to the predicament of health conditions associated with disability (2). 
Human rights principles of respect and dignity, as highlighted by the Conven-
tion on the Rights of Persons with Disabilities (3), entail that prevention strate-
gies are undertaken in ways that do not demean people living with SCI (4).

This chapter discusses primary prevention interventions to reduce the 
occurrence of SCI, predominantly those of traumatic origin. It highlights inter-
ventions with proven effectiveness and points to those where more research is 
needed. Secondary and tertiary prevention are covered in subsequent chapters.

Causes of traumatic spinal cord injury
Traumatic SCI can result from several different mechanisms, e.g. road traf-
fic crashes, falls, violence, while undertaking different activities, e.g. at work, 
during sport or while at home. Prevention strategies tend to relate to the spe-
cific setting where there is increased risk of an injury occurring. This section 
discusses traumatic SCI prevention by cause.

3
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Road traffic crashes

While the contexts and precise mechanisms vary 
between and within regions, road traffic crashes 
are the most common cause of SCI worldwide. 
As with the global road crash statistics (see 
Chapter 2), the incidence of SCI is higher among 
young adults and among males (5–7). Reducing 
the incidence of road traffic crashes is therefore 
a significant element in preventing SCI and can 
be addressed in the pre-crash, crash and post-
crash phases first described by Haddon (8) (see 
Table 3.1).

The safe systems approach 
to crash prevention
The adoption of a safe systems approach to road 
traffic crash prevention has been central in 
reducing death and disability associated with 
road traffic crashes in high-income countries 
(Figure  3.1) (9, 12). This approach recognizes 
that the interaction of vehicles of all kinds with 
different types of road users in a shared space is 
likely to result in collisions, and that if the com-
ponents (vehicles, people and roads) and their 
interactions are not properly managed (system 
design) this will contribute to crashes result-
ing in severe injury and fatalities (9). The safe 

systems approach seeks to identify and rectify 
the major sources of “error” within each of the 
pre-crash, crash and post-crash phases. For 
example, the main risk factors for vehicle occu-
pants are well known: excessive or inappropriate 
speed, non-use of seat-belts and child restraints, 
and driving while under the influence of alcohol 
or recreational drugs (13).

The development and implementation of 
action plans with reduction targets informed by 
crash data and evidence-based interventions are 
key components of the safe systems approach 
(12, 14). The successful implementation of road 
safety action plans requires effective advocacy, 
broad-based community acceptance, multisec-
toral intragovernmental cooperation with an 
identified lead agency (for example a stand-alone 
agency within the Ministry for Transport), and 
the cooperation of industry and nongovernmen-
tal organizations (NGOs) such as automobile 
associations, the medical profession and road 
safety advocacy groups (9).

The safe systems approach is holistic and 
cyclical, comprising:
■ problem identification;
■ formulation of strategies;
■ implementation of selected policies;
■ evaluation, fine-tuning and re-evaluation.

Table 3.1. The Haddon matrix applied to road traffic injury prevention

Phase Factors

Human Vehicles and 
Equipment

Environment

Pre-crash Crash prevention Information 
Attitudes 
Impairment 
Police enforcement

Roadworthiness 
Lighting 
Braking 
Handling 
Speed management

Road design and road layout 
Speed limit 
Pedestrian facilities

Crash Injury prevention 
during the crash

Use of restraints 
Impairment

Occupant restraints 
Other safety devices 
Crash-protective design

Crash-protective roadside 
objects

Post-crash Life sustaining First-aid skill 
Access to medics

Ease of access 
Fire risk

Rescue facilities 
Congestion

Source (9).
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The measures involved may include:
■ promulgating and enforcing appropriate 

laws around drinking and driving, speed-
ing, seat-belt and helmet use, etc.;

■ educating the public about road safety 
through social marketing, public relations 
activities, etc.;

■ engineering safety countermeasures, includ-
ing airbags, restraint systems and road 
design.

The safe systems approach has proved criti-
cal to the observed reductions in road traffic 
crashes, and a road safety systems evidence base 
is being continually updated (9, 12).

Knowledge and technology transfer from 
high-income countries to middle- and low-
income countries – taking into account the dif-
ferences in the road environment, vehicle fleet, 
vehicle uses and unique resource constraints – is 
critical for addressing projected future increases 
in crash-related mortality and morbidity (15).

Specific interventions to reduce spinal 
cord injury among vehicle users
While individual interventions specific to SCI 
should be implemented (16, 17) (see Box  3.1), 
the greatest gains will be made by implement-
ing a systems approach – focusing on the road 
environment holistically (e.g. land use, access 
to and for communities, proximity to housing 
and other amenities) – taking into account the 
needs and abilities of all road users, and design-
ing and promoting vehicles that protect not only 
their occupants but also the well-being of other 
road users who may make contact with the vehi-
cles in the event of a crash (9, 12). A summary of 
interventions for road traffic crashes is shown in 
Table 3.2.

While these interventions mainly concern 
vehicles, a typical environmental modification 
would be traffic calming measures (e.g. rounda-
bouts, rumble strips, vehicle separation, and so 
on) that have the potential to reduce the rates of 
all types of road traffic crashes in urban areas.

Figure 3.1. The “safe systems” approach to road safety

Sources (10, 11).
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Protecting other road users
The challenges of preventing SCI and other inju-
ries for vulnerable road users (motorcyclists, 
pedestrians and cyclists) are complex and rely on 
behavioural interventions that are designed to 
reduce crash risk and to provide safe road envi-
ronments that ensure the appropriate separation 
of pedestrians and cyclists from vehicles.

These challenges are particularly pressing in 
low- and middle-income countries where the level 
of motorization is increasing rapidly and yet the 

dominant modes of transport remain walking, 
cycling and unsafe vehicles such as overcrowded 
pick-up trucks with no occupant restraint meas-
ures (9). This higher traffic volume is associated 
with an increased exposure to crash risk, while 
the problem is compounded if the pace of infra-
structure development is slow. It is within this 
context that technology transfer and adoption 
of “safe system” interventions have considerable 
scope to bring about rapid reductions in traffic-
related mortality, morbidity and disability (44).

Box 3.1. Rollover crashes increase the risk of spinal cord injury

Matilda was driving her boyfriend’s car alone on a Sunday morning following a 30th birthday party at a friend’s farm. 
She had been drinking alcohol into the early hours and had very little sleep. The car drifted onto the hard shoulder 
of the road, which was poorly constructed with a significant drop. Within a fraction of a second, the vehicle was out 
of control. The inside front tyre caught the edge, causing the car to roll over. The crash was severe, as were Matilda’s 
injuries − a neck fracture and dislocation that left Matilda tetraplegic.

Matilda’s story is typical. Crashes where the car rolls over are associated with severe injuries. An occupant’s head can 
come into contact with the roof of the vehicle when the vehicle is turned over and the occupant is upside down, with 
the weight of the body resting on the neck (16, 18, 19). The resulting axial compression is associated with cervical 
spine fracture-dislocations. Rollover crashes are relatively common, particularly in rural areas where high speeds 
and poorly maintained vehicles and infrastructure are risk factors.

Measures to reduce the incidence and impact of rollover crashes include:

 ■ regulatory approaches that include the introduction of rollover protection standards for vehicles (20);
 ■ the use of electronic stability control within cars, i.e. a computerized technology that improves the safety of a 

vehicle’s stability by detecting and reducing skidding (21, 22);
 ■ the installation of barrier systems and road shoulder sealing to promote safe roadsides (23);
 ■ interventions to counter speeding, fatigue and drink-driving.

Specific interventions include:

 ■ Mandatory standards for the design of vehicle seating that specify height requirements for head restraints, as 
well as sophisticated seat design, can mitigate the likelihood and severity of cervical spine soft-tissue sprains, 
i.e. whiplash-type injuries (24–26).

 ■ Correctly used three-point seat-belt systems prevent severe head strikes against interior vehicle structures, 
which are associated with tension-flexion injuries (24, 27, 28), prevent ejection from the vehicle (29), and are 
effective in reducing thoraco-lumbar injuries. Enforcement, coupled with behavioural interventions such as 
seat-belt reminder systems, has been shown to ensure high levels of seat-belt use (20, 30).

 ■ Child restraint systems that are appropriate to the age and weight of the child are critical in decreasing the risk 
of injury to infants and children, and are preferable to two-point lap-belts, which have been associated with 
thoraco-lumbar and abdominal injuries (13, 31–33).

 ■ While the role of motorcycle helmets in preventing traumatic brain injury is now well accepted, their role in 
preventing cervical spinal cord injuries is unclear. More research is needed to determine whether they offer 
protection (34).



Chapter 3 Prevention of spinal cord injury

49

Falls

In addition to road traffic crashes, falls also con-
tribute significantly to SCI. Four patterns have 
been recognized as resulting in SCI, namely:
■ falls on the same level (e.g. playing sports, 

tripping over a carpet, falling while carrying 
a heavy load [see Box 3.2]); 

■ falls from heights of less than one metre (e.g. 
falling down stairs, falling off a low wall);

■ falls from heights of one metre or more (e.g. 
falling from a building or a horse);

■ being struck or crushed by a falling object 
(e.g. collapse of a mine shaft).

Many severe falls occur while at work or 
playing sport, or in unsafe homes or residences. 
In the home, falls can occur on stairs or because 
of other obstacles, and are especially prevalent 
among the elderly and the very young. The pre-
vention of falls can be improved by alterations 
to the living environments of older people, such 
as the elimination of clutter, loose carpets and 
uneven floor surfaces, and the provision of good 

lighting, hand rails and appropriate level seats, 
toilets and beds (48). Programmes to assess bal-
ance can identify those at risk and can lead to 
the implementation of measures to improve bal-
ance and prevent falls, such as exercise classes 
and the provision of appropriate assistive devices 
(e.g. walkers) and training of users in their use 
and maintenance.

Fall prevention includes modifying the envi-
ronment, putting in place laws and regulations, 
educating the population with regard to risks, 
and providing immediate post-fall manage-
ment. A summary of interventions can be seen 
in Table 3.3.

Violence

The use of firearms (used both for assaults, for 
self-harm or unintentionally fired) is one of the 
most common causes of injuries to the spinal 
cord, with sub-Saharan Africa having the high-
est reported proportion of violence-related 
SCI in the world (38% of all cases of SCI) (52). 
Knives and other sharp objects can also be used 

Table 3.2. Summary of interventions for road traffic crashes

Interventions that work and should be imple-
mented widely

Promising, more evalu-
ations needed

Ineffective or detrimental, should be 
discouraged

Legislating and enforcing drink-driving laws (includ-
ing a blood alcohol concentration limit of 0.05 g/dl for 
all road users and lower for novice drivers, the use of 
random breath-testing, minimum age for purchase of 
drinks, point-of-sale control) (9)

Use of booster seats for 
children that have out-
grown child seats (35)

Road safety education without accom-
panying legislative changes or measures 
to make road environments or vehicles 
safer

Use of seat-belts (36) School-based driver education (37, 38)
Use of child passenger restraints (35) Putting babies or children on a seat 

with an airbag (39)
Motorcycle helmets (34, 40)
Setting and enforcing speed limits (including use of 
speed cameras, reduced speeds around schools, hos-
pitals, etc.)
Daytime running lights for motorcycles (9)
Road designs that separate pedestrians and two-
wheelers from cars and heavier vehicles (9, 12, 41)
Area-wide traffic calming measures (42)
Graduated driver licensing systems (43)
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Box 3.2. Falls while carrying a load on the head

In many low-income countries people carry loads on their heads. Porters regularly carry weights as heavy as 100 kg 
on their heads. This practice has been observed in Bangladesh (45), Ghana (46) and Sierra Leone (47).

In Bangladesh the people who sustain cervical SCI caused by falling while carrying a heavy load on the head – in 
most cases a load of farm produce, fertilizer or rice – are often poor young men working as porters, and farmers.

The risk of SCI due to falling while carrying a heavy load on the head is greatly increased for new and unskilled car-
riers, for children, and when the load exceeds 50 kg (45).

As the carrier must keep his or her head erect at all times to maintain the balance of the load, it is very difficult to 
observe the path or road on which he or she is walking. Uneven or slippery surfaces often cause falls. Sixty per cent 
of cases occur in rural locations, on farmland or muddy tracks. The falling individual loses balance and the combina-
tion of the force of the fall and the force of the heavy load combine to result in a high-energy incident. The person is 
unable to push the heavy load off his or her head, or to control the abnormal neck movement caused by the weight 
and momentum of the load. This effectively converts a low-energy fall into a high-energy fall, resulting in SCI.

Governments may easily overlook the extent of this problem, because these injuries typically occur in rural com-
munities and affect poor individuals with no influence. Unemployment is often rife and injured workers are easily 
replaced. The profound impact of these injuries to the individual and his/her family, however, is incalculable.

Prevention can be achieved by moving to an alternative method of carrying the load. Wheelbarrows can carry 
heavier loads and are durable and safer. Promotion of the wheelbarrow as an alternative would require government 
regulation and support, and possibly also subsidies to make wheelbarrows an attractive alternative for employers.

The process of identifying situations in which there is scope for injury prevention in occupational settings involves care-
ful analysis both of the mechanics underlying the falls and of the sequence of events that ultimately leads to injuries.

Table 3.3. Summary of falls interventions

Fall category Interventions that work and 
should be implemented widely

Promising, more evaluations 
needed

Ineffective or detri-
mental, should be 
discouraged

Falls on the same level Floor clear of clutter and loose rugs, 
provision of good lighting, hand-
rails and appropriate level furniture

Educational programmes 
working in isolation

Falls from more than 
one metre, e.g. high-rise 
buildings, rooftops, trees

Window guards in high-rise build-
ings, barriers on roofs (49)

Enforcement of building regu-
lations (50)

Educational programmes 
working in isolation

Safe harvest equipment* Education of parents of young 
children on risk of falls related 
to specific products (51)

Struck or crushed by 
heavy object, e.g. carry-
ing objects on head

Wheelbarrows where applicable Workplace regulations that 
limit weights carried on head 
and ages of workers*

* The interventions are unlikely to be applicable in all settings, especially in low-income countries where labour laws may be 
lacking or not enforced.
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to inflict penetrating injuries that result in SCI 
(53). Injuries to the spinal cord resulting from 
bomb explosions have also been reported (54). 
A small proportion of falls from height are also 
caused by intentional self-harm.

There is some evidence to suggest that, as 
would be expected, jurisdictions with restrictive 
firearms legislation and lower firearms owner-
ship tend to have lower levels of gun violence. 
Restrictive firearm licensing and purchasing pol-
icies – including bans, licensing schemes, mini-
mum ages for buyers, background checks – have 
been implemented and appear to be effective in 
countries such as Australia, Austria, Brazil and 
New Zealand. Studies in Colombia and El Salva-
dor indicate that enforced bans on carrying fire-
arms in public may reduce homicide rates (55). 
Multifaceted strategies are also needed to reduce 
demand for guns – for instance, by diverting 
vulnerable youth from gang membership.

With regard to knives and other sharp 
objects, governments need, in addition to con-
trol measures, broad strategies to reduce socio-
economic factors that underlie the violent use 
of these weapons. Less evidence is available on 
the impact of efforts to reduce violence associ-
ated with sharp objects, e.g. knives, than on 
that of efforts to reduce violence associated with 
firearms. Until now concerned authorities have 
focused on similar measures to those used for 
the control of firearms. In the United Kingdom 
these have included legislative reforms (e.g. bans 
on flick-knives, a minimum age for purchas-
ers), stiffer enforcement (“stop-and-search” ini-
tiatives) and weapon amnesties. However, the 
impact of these measures is not yet clear (55).

Strategies to prevent violence, other than 
those aimed at reducing access to lethal means 
such as guns and knives described above, include 
the following: developing safe, stable and nur-
turing relationships between children and their 
parents and caregivers to prevent child mal-
treatment and other forms of violence later in 
life; developing life skills in children and adoles-
cents to prevent future involvement in youth vio-

lence; reducing the availability and harmful use 
of alcohol, which is a risk factor for all forms of 
violence; promoting gender equality to prevent 
violence against women; changing cultural and 
social norms that support violence; and victim 
identification, care and support programmes.

Causes of non-traumatic 
spinal cord injury
Prevention of non-traumatic SCI depends on 
wider measures for both public health and dis-
ease control. Preventable non-traumatic causes 
of spinal cord dysfunction include:
■ communicable diseases − tuberculosis (TB) 

and human immunodeficiency virus (HIV);
■ noncommunicable conditions − cancer, 

degenerative diseases such as osteoarthri-
tis leading to spinal stenosis, cardiovascular 
disease;

■ nutritional deficiencies – neural tube defects, 
vitamin B12 deficiency (56);

■ complications of medical care.

Some prevention strategies related to each 
group of conditions are discussed below and 
summarized in Table 3.4.

Infections such as TB are more prevalent in 
low- and middle-income countries than in high-
income ones. Spinal tuberculosis occurs in about 
1−2% of people with TB and, given the preva-
lence of TB, may account for up to 20% of spinal 
conditions seen in some settings (58, 64). The 
prevalence of spinal TB has increased with the 
rise of HIV infection (65–67). Common clinical 
presentations include back pain, fever, weight 
loss and neurological deficit (68). Preventing SCI 
from arising as a result of TB depends on early 
detection and treatment (69). Spinal TB can be 
identified through biopsy or magnetic resonance 
imaging (MRI). However, these services may not 
be readily accessible in low- and middle-income 
countries, thus delaying diagnosis (70). Treat-
ment for spinal TB includes taking a complete 
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course of anti-tuberculosis medication and may, 
if indicated, include spinal surgery.

Cancer that spreads to the spine can com-
press the spinal cord and nearby spinal struc-
tures. If this is not treated, it can lead to pain, 
paralysis and incontinence. Prevention of cancer 
spreading to the spine depends on early detec-
tion and treatment, particularly of cancers 
involving breast, lung and prostate (71). Treat-
ments to reduce the pressure on the spinal cord 
when spinal tumours occur can include radio-
therapy, surgery, pharmacotherapy and chemo-
therapy (72, 73).

Although several influencing factors have 
been associated with neural tube defects, 
increased folic acid intake has been shown to be a 
viable, economic nutritional intervention in their 
prevention (74, 75). A meta-analysis of available 
data underlines these findings (see Box 3.3).

About 63 countries mandatorily for-
tify wheat flour with folic acid (91), which has 
resulted in documented reductions in incidence 
of spina bifida (77, 92, 93). Periconceptional folic 
acid supplementation (three months before and 
after conception) has been shown to reduce the 
rate of infants born with neural tube defects, 
including spina bifida (60, 61). For example, 
an Israeli study demonstrated that three years 
after implementing folic acid supplementation 
(2002 and 2004) the incidences of spina bifida 
decreased from 14.4 to 8.9 per 10 000 live births 

(84). Awareness campaigns can raise knowledge 
of folic acid levels significantly (94) but sustained 
campaigning to promote periconceptional con-
sumption is necessary for success.

Activities, places and 
circumstances associated 
with spinal cord injuries

Occupational injuries

A significant proportion of accidents leading to 
SCI occur in the workplace (95, 96), particularly in 
the construction, agriculture and mining indus-
tries (95, 96). The most frequent external causes 
in work environments are falls from heights and 
being struck or crushed by a falling object (96).

Spinal cord and other major injuries fre-
quently occur in underground mining, where 
the main working area is a horizontal tunnel 
while initial access into the earth is either verti-
cal or sloping. While mining activities in high-
income countries are often well organized and 
highly regulated (97–99), low-income countries 
with poverty, high unemployment, weak law 
enforcement, and corruption may have unsafe 
mining practices. For example in Africa there are 
increasing numbers of small and informal sector 
mining operations that have inadequate health 

Table 3.4. Summary of interventions to prevent non-traumatic spinal cord injuries

Cause Interventions that work and should be 
implemented widely

Promising, more evaluations needed

Infections (e.g. TB, HIV) Vaccines (Bacille Calmette–Guérin for TB) Treatment with highly active antiretroviral therapy 
(HAART) for HIV (57)Early identification and drug treatment of 

spinal TB (58)
Cancer Early diagnosis and treatment
Spina bifida Fortification of wheat and maize flours with 

folic acid and other micronutrients (59); 
oral daily folic acid supplementation three 
months before and after conception (60, 61).

Intermittent iron and folic acid supplementation 
during the reproductive years (62, 63)

Degenerative condi-
tions of the spinal cord

None known
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continues …

Box 3.3. Interventions to prevent spina bifida

Spina bifida is a birth defect that affects pregnancies worldwide. A systematic review of spina bifida incidence 
found a range of incidence rates, from 2.3 per 10 000 in Brazil (76) to 32.1 per 10 000 in Oman (77). A meta-analysis 
conducted for this report calculated an overall incidence rate of 8.4 per 10 000 (see Technical appendix C for meth-
ods and terminology used). This overall incidence rate does not reflect the variation in incidence rates from studies 
reporting different pregnancy and birth type data (see Chapter 2). Overall incidence rates of spina bifida are about 
4.5/10 000 in studies that use live birth data, while those that use live and stillbirth data or live, stillbirth, and termi-
nation of pregnancy (TOP) data report incidence rates of about 10.0/10 000 and 9.1/10 000 respectively.

Consumption of folic acid supplements has been shown to significantly reduce the risk of pregnancies affected by 
spina bifida or other neural tube defects (NTDs) by around 50% (78). As the neural tube closes early in embryonic 
development (28 days after conception), the ideal time period for consumption of folic acid is before pregnancy (79). 
Many pregnancies are unplanned, and unfortunately educational campaigns aiming to encourage women to increase 
their supplement use have been ineffective at reaching populations of higher risk, i.e. low socioeconomic status, poor 
education, immigration status, unplanned pregnancy, etc. (80). To counteract this issue, some countries have chosen 
to introduce legislation implementing mandatory folic acid food fortification (FAFF) for a variety of foods (81). FAFF 
has been proven to improve folic acid status; since mandatory FAFF, the USA, Canada and Western Australia have seen 
reductions in the prevalence of NTDs of 15–50% (82). Despite the proven efficacy of FAFF legislation, FAFF has not 
been implemented worldwide, and legislation for mandatory FAFF exists only in the Americas (with the exception of 
Venezuela) and Australia. There is also partial coverage in the African, Western Pacific and South-East Asia Regions, as 
well as in the majority of the Eastern Mediterranean Region. Some coverage for FAFF exists in the European Region, but 
only in eastern European countries (i.e. Republic of Moldova, Kazakhstan, Uzbekistan, Kyrgyzstan and Turkmenistan).

Meta-analysis of the effect of folic acid food fortification on spina bifida incidence rates

0.2 0.4 0.6 0.8 1
Incidence rate ratio

Country Reference

FAFF reduces risk of SB                    FAFF increases risk of SB

Sources: a (83); b (76); c (84); d (77); e (85); f (86); g (87); h (88); i (89); j (90); k (80).
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and safety mechanisms (100, 101). Mining injury 
incidents may not be reported to the authorities, 
and statistics may not be well maintained. The 
mining industry, however, offers an example of 
a prevention programme (see Box 3.4).

Strategies for injury prevention in the work-
place may include developing and implementing 
labour laws, a code of practice on safety and health 
specific to each sector, and the implementation of 
science-based prevention activities (103–106).

Box 3.4. Preventing fatalities and injuries associated with mining in South Africa

In South Africa, the availability of data on mining fatalities and injuries has made it possible for the outcomes of the 
injury prevention programme to be measured, for milestones to be identified, and for future prevention targets to 
be set. This systematic public health approach used by the Government included:

 ■ Obtaining data on the magnitude of the problem: i.e. the number of mining fatalities and injuries, for 
example by mine location and commodity (gold, coal, etc);

 ■ Hazard identification: geological, hydrological, seismological and rock evacuation processes;
 ■ Risk analysis and assessment: including the identification for each hazard of how people are exposed, the 

likelihood and frequency of exposure and the possible consequences (including serious injury such as SCI); risk 
assessment involves determining the level of risk and ranking in order of severity;

 ■ Identification of protective factors: those actions that can eliminate or reduce the risk;
 ■ Design and implementation of interventions to control risk: e.g. modify the working environment, 

address equipment design, institute new rules to reduce exposure to risks, and provide information and train-
ing, for example on inspections and safety audits;

 ■ Strengthen enforcement provisions and address offences
 ■ Monitor and review: to ensure that changing circumstances do not alter the effectiveness of control measures.

As a result of this process, there has been a significant reduction in both fatal and serious workplace injuries in the 
South African mining industry. The figure below shows the fall in the rate of fatalities from collapsing mine roofs – 
the largest single cause of injuries − from 0.14 per million hours worked in January 2003 to 0.05 per million hours in 
2011. Injuries from the same cause decreased by 51% from 1.41 per million hours in 2003 to 0.72 per million hours 
in January 2011.

The figure above shows the results of a meta-analysis that used data collected from studies reporting on incidence 
rates pre- and post-FAFF. The meta-analysis shows an overall effect size (incidence rate ratio) of 0.43 (95% confidence 
interval 0. 39–0.63) when using only those studies that included live births and stillbirths in their study population. 
With these considerations, worldwide FAFF legislation could potentially reduce spina bifida births by roughly 38 000 
per year (see Technical appendix D for methods used).

Although there are proven advantages to FAFF, many countries, especially those in western Europe, have been 
reluctant to introduce FAFF legislation, as a result of possible health concerns regarding increased folate consump-
tion, coupled with the lack of autonomy some view as implicit in mandatory FAFF. Currently many countries with-
out mandatory FAFF have recommendations for women of reproductive age to take folic acid supplements, and, 
although this has proved to provide some benefit, it has mainly been restricted to women of higher socioeconomic 
status. Therefore, additional research needs to be conducted to support informed policy decisions and adequately 
address concerns of adverse effects.

… continued

continues …
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Sport and recreation-related injuries

SCI has been reported in several sporting and 
recreational activities. The mechanisms for SCI 
in sporting and recreational settings include:
■ vehicle crashes, such as with motorcycles, 

quad bikes and racing cars;
■ falls on the same level, such as during rugby 

and skiing;

■ falling/stumbling/jumping from a height of 
less than one metre, such as diving into shal-
low water (see Box 3.5) and falling from a 
child-sized pedal cycle; 

■ falling / stumbling / jumping / pushed from 
heights of one metre or more, such as in rock 
climbing, paragliding, falling from a horse 
or from an adult-sized pedal cycle, or falls 
from playground equipment.

South Africa (RSA) mining fatalities and injuries due to roof collapses (2003–2011)
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… continued

continues …

Box 3.5. Diving as a cause of spinal cord injury

Cervical SCI − commonly at neurological level of C4 with resulting tetraplegia − is the most common form of diving-
related SCI (107–109). This type of diving injury is most often seen in men under the age of 35 (110–112).

Factors associated with diving-related SCI include a lack of diver awareness and education, diving into shallow water 
(1.5 m or less), lack of depth indicators and safety regulations, characteristics of the upslope in swimming pools, 
and consumption of alcohol (111, 113, 114). For instance, 63% of SCI in in-ground pools in Canada resulted from the 
diver striking the upslope between the deep and shallow ends of the pool (111).

Correctly designed pools with appropriate design features can reduce the risk of SCI. Olympic pools that meet a 
required minimum depth of 2.7 m of water below the diving board have not reported any incidence of diving-related 
SCI (114). In 2010, the International Swimming Federation introduced new minimum depths of 3.2 m from a 1 m 
platform, and 5 m from a 10 m platform in Olympic diving facilities (115).
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Research shows that sporting injuries glob-
ally account for between 7% and 18% of all SCI 
(119–121). The prevention of spinal cord injuries 

in rugby represents a compelling example of pre-
vention that has been successfully implemented 
in the context of a major team sport (see Box 3.6).

Research in Australia shows that education (seven 10-minute sessions) covering suitable diving conditions (e.g. known 
water depth greater than three metres, absence of objects in the water, not diving into above-ground pools) and 
dive positions (locking thumbs, extending arms beyond the head, and steering and gliding skills) are effective in 
reducing dive depth and creating safer hand and arm positions (116). Follow-up to the diving education programme 
demonstrated that participants retained the information and that dives remained shallower 20 months after the 
initial diver education programme (117, 118).

Key areas that need to be improved to reduce the amount of diving-related SCI (111, 114) include the following.

 ■ National and international evidence-based design parameters for private and public pools should be estab-
lished and enforced to promote diving safety.

 ■ Vendors and buyers of home pools should be trained in pool safety, stressing the dangers of diving and of 
head-first entry into shallow water.

 ■ At-risk individuals in schools and in communities should be reached through comprehensive, evidence-based 
education in water safety.

Box 3.6. New Zealand leading the way in preventing rugby-related spinal cord injury

Rugby is a high-contact team sport. From the mid-1990s, awareness grew in rugby-playing nations such as New 
Zealand and South Africa that serious nonfatal injuries, including SCI, were occurring on the field during matches. 
Consequently data were collected (injury surveillance) to quantify the problem.

The Accident Compensation Commission (ACC) and the New Zealand Rugby Union collaborated with a view “to 
eliminate spinal injuries within the context of a contact sport.” A study of the circumstances in which injuries 
occurred identified the following risks: high-risk phases in the game (the scrum, tackle, and ruck/maul); high-risk 
conditions and behaviours, including poor level of player fitness, high tackles, dropping the chin during a tackle; 
and inadequate field-side first aid (122).

The frequency of rugby-related SCI in New Zealand between 1976 and 2005 is depicted in the first figure below. In 
response to these patterns, a comprehensive prevention programme called RugbySmart started in New Zealand. It 
included the following interventions: compulsory safety workshops for coaches, referees and players; compulsory 
seminars in which safety information and resources were disseminated; a dedicated web site; and provision of injury 
prevention tools such as a sideline concussion check card for coaches and referees. All coaches were required to 
complete RugbySmart on an annual basis, resulting in the programme reaching almost 100% of coaches and ref-
erees in the country (123).

The introduction of RubgySmart correlated with a reduction in the frequency of SCI, with eight spinal injuries 
between 2001 and 2005 compared with 17 during the period 1996−2000 (123). As noted in the second figure below, 
this frequency continued to stay low, with an average of two serious injuries per year in the 11 years during which 
RugbySmart has been implemented.

… continued

continues …
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… continued

Frequency of rugby-related SCI according to high-risk phases in the game
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This approach has also been adapted to the South African context. BokSmart was introduced by SA Rugby and the 
Players Fund in 2008. This led to improved training and provision of medical support staff or trained people able to 
provide field-side first aid and equipment to prevent the aggravation of injuries through poor immediate care. Other 
changes include improvements in coaching and selection policy, changes to the rules of the game (such as rules of 
scrum engagement to introduce “crouch, touch, pause and engage”) and the adoption of safety equipment (125).
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As with most educational interventions, the 
degree of effectiveness remains a matter of debate 
and continuing research. Prevention strategies 
include minimizing risk through standardized 
requirements, providing education, and enacting 
and enforcing appropriate legislation and stand-
ards. An overview of prevention approaches for 
several sports is shown in Table 3.5.

Natural disasters

Several factors influence the extent to which 
earthquakes and other natural disasters, such 
as landslides and volcanic eruptions, can cause 
SCI. These include the type of buildings, the 

time at which the disaster occurs, and the den-
sity of the population in the affected area (131, 
132). People who are inside buildings made from 
dry stone or unreinforced masonry at the time 
of an earthquake have an increased risk of injury 
compared to those inside buildings with wooden 
frames (131). Earthquakes that occur when the 
majority of people are inside high-risk build-
ings are more likely to result in higher numbers 
of injuries. While natural disasters may not be 
preventable, building collapse can be reduced, 
for instance by enforcing appropriate building 
codes to ensure that the infrastructure is resist-
ant to earthquakes.

Table 3.5. Summary of interventions to prevent spinal cord injuries in sporting activities

Sport Interventions that work and 
should be implemented widely

Promising, more evaluations 
needed

Ineffective or 
detrimental, should 
be discouraged

Rugby Mandatory safety training for coaches 
and referees (123)

Safer rules for high-risk phases 
(122, 125)

Skiing and 
snowboarding

Education and training in safety 
measures, e.g. Alpine Responsibility 
Code (126) Marking ski track dan-
gers and barriers around hazards 
(126)

Horseback riding Safety vests (127) Tying child riders to 
the saddle

Diving Legislation and enforcement of safe 
pool design, e.g. depth, lighting, 
diving board height and elastic-
ity (114), prohibiting use of alcohol 
around water sports

Educational interventions, diving 
instruction (116–118, 128)

General field sports Playground standards for the depth of 
appropriate surface material, height of 
equipment and maintenance (129)

Deep sea diving Early access to decompression cham-
ber (130)
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Conclusion and 
recommendations
SCI is largely predictable and preventable. Sub-
stantial research and development over the past 
30 years has resulted in interventions proven to 
reduce incidence of SCI due to a variety of causes 
− road traffic crashes, falls, violence − and due 
to activities such as working and playing sport.

The gap between what is known to be effec-
tive and what is practised is considerable.

Despite attempts to find and document 
examples of good SCI prevention programmes 
in low- and middle-income countries, examples 
are few. This does not mean that the interven-
tions presented in this chapter will not work in 
low- and middle-income countries; indeed many 
do. The strategies, however, need to be tested and 
adapted to local contexts and conditions.

Governments and others involved in pre-
vention are encouraged to consider the follow-
ing areas for action:
■ Continue to invest in primary prevention pro-

grammes that have been shown to be effec-
tive, taking SCI into consideration (e.g. by 
requiring mandatory standards that specify 
height requirements for head restraints in 
vehicles). Furthermore, implement specific 
actions to prevent or control SCI in activi-
ties such as high-risk occupations and sports 
(e.g. educational programmes for rugby 
injury prevention).

■ Strengthen the health system to identify and 
treat people at risk of non-traumatic SCI 
related to communicable diseases, non-
communicable conditions and nutritional 
deficiencies.

■ Raise awareness about how to prevent SCI in 
ways that are not demeaning to those who 
already have SCI.

■ Define priorities for research on the preven-
tion of SCI. Many widely practised preven-
tion interventions lack a firm evidence base 
(e.g. diving lessons). Risk factor analysis and 
intervention evaluation are key to determin-
ing which interventions are effective and 
therefore should be promoted, and which 
ones are ineffective or harmful and should 
be discouraged.

■ Involve all relevant sectors and stakeholders. 
Preventing SCI involves multiple sectors 
– such as infrastructure, health, industry, 
sport and education − in addressing the dif-
ferent causes, activities or settings associ-
ated with SCI. One entity needs to take the 
lead to ensure that implementation goes 
ahead and that the contributions from dif-
ferent sectors are delivered and sustained.

■ Encourage agencies in charge of prevention 
programmes to collaborate with research-
ers so that incidence data can inform pre-
vention strategies and researchers can be 
involved in the monitoring and evaluating 
of the resulting prevention campaigns.
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“At age 15 I was diagnosed with acute lymphoblastic leukaemia and other complications. 
Following my 16th birthday in hospital, I developed a rapidly progressive paraplegia with 
a sensory level at T6 together with a neurogenic bladder and bowel. The cause of the para-
plegia remains unclear; however an adverse reaction to chemotherapy was the most likely 
explanation. After medical care at home and continuing complete marrow remission, I 
was well enough in July 1990 to commence rehabilitation at a spinal unit. Life in the spinal 
unit was difficult. As a younger, female patient I did not have support from peers of my 
age or gender to talk with. My strong desire to leave the unit was my inspiration to work 
hard and learn to live in a wheelchair. After three months I was able to return home and 
start living more independently.”

(Anne, Australia)

“In intensive care I awoke to find a man, a doctor – his face, adorned with beard, close to 
mine. In an almost threatening but absolute way he stated to me, ‘You do know that you’ll 
never walk again.’ I looked quizzically and with disbelief at him. He wanted me to reply 
that I did understand – but I was in shock and incredibly naïve about spinal injury. I abso-
lutely didn’t know what it meant and, even if I did, I still wouldn’t believe that they could 
tell me then what the prognosis was because I couldn’t take it on. It was too early to hear 
such a life sentence…”

(Joanna, New Zealand)

“Everybody is encouraged to exercise daily, so why would a spinal cord injury make us any 
different to everybody else? I find that actively trying to exercise helps me prevent many 
potential complications that may affect me and maintains my body and mind for today 
and into the future. Getting out in the paddocks or on the beach with my wife and our 
kids in my chin-control wheelchair is my favourite exercise.”

(Brad, Australia)

“I received therapy daily, which was a big relief. I loved the nurses, especially the one who 
taught me bladder and bowel care (remember until now I still had an indwelling catheter). 
I had to be put on a very high bed to reduce the electric shocks every time someone came 
near or touched my bed. Slowly I learned techniques to help me bathe, transfer, and wheel. 
Barriers between the residents of the spinal unit were quickly eliminated as the trousers of 
those who dared to stand would fall to their ankles and we would laugh until there was no 
longer anything to laugh about.”

(Angela, Uganda)

“I got the bladder calculi after discharging from the hospital 2 years ago, and then I was 
admitted to the hospital for surgery. The pressure ulcer always appeared in my hips each 
time there was a delay in turning over. Now I pay enough attention to the prevention of 
pressures sores and urinary system infection under the guidance of rehab teachers. I will 
try to keep good health, but I can’t promise it.”

(Chen, China)



Whether traumatic or non-traumatic in origin, spinal cord injury (SCI) is a very 
significant health condition. While SCI will always be life-changing, it does not 
have to undermine the possibilities of a good and fulfilling life for individuals. 
The social impact of SCI does not necessarily depend on the severity or level 
of the injury, but on social and environmental factors, particularly the avail-
ability of appropriate and accessible health care. With the right treatment, SCI 
does not have to be a terminal condition, nor does it need to prevent anyone 
from having an education, finding employment, having a family, and having a 
successful and productive life. While subsequent chapters explore other social 
barriers and facilitators, this chapter focuses on health care and rehabilitation 
including assistive technologies.

The United Nations Convention on the Rights of Persons with Disabilities 
(CRPD) establishes the human right of people with disabilities to the high-
est attainable standard of health in Article 25, the provision of rehabilitation 
(including assistive technologies) in Article 26, and personal mobility (includ-
ing assistive technologies) in Article 20 (1).

This chapter analyses the impact that SCI can have on an individual’s 
health, the complications that they can experience and how these can be man-
aged across three key phases of health care provision, namely:
■ pre-hospital and acute care – the need to ensure immediate survival and sta-

bilization. Without the right initial response, SCI can be life-threatening and 
can undermine the possibility of future function and independence.

■ post-acute medical care and rehabilitation services – to ensure that function-
ing is maximized and that the individual can be as independent as possible  
so as to return to education or resume employment. Appropriate assistive 
devices are a vital part of this. Without access to rehabilitation and assistive 
devices, the person with SCI has little hope of participating in society.

■ maintenance of health care – so that the individual can avoid or survive 
the complications of SCI, such as urinary tract infections, pressure ulcers 
and overuse injuries, remain healthy and enjoy a long life. Without access 
to basic health care, a person with SCI is more likely to die prematurely.

Constraints of space mean that this chapter cannot address all the health 
care needs of people with SCI. The goal is to inform policy-makers and service 
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managers of the potential complications of SCI 
and the main services that are required across 
the three phases of care.

Understanding the health 
impact of spinal cord injury
The neurological damage caused by both trau-
matic and non-traumatic SCI prevents sensory 
and motor information from travelling to and 
from the brain below the level of the injury. 
The impact of SCI on function will depend on 
the level and severity of injury and the availa-
ble health care. The International Standards for 
Neurological Classification of Spinal Cord Injury 
are often used in health-care settings to describe 
the extent of injury (including type and level of 
injury) on the basis of a systematic sensory and 
motor examination of neurological function (2).

SCI can be divided into two types of injury 
on the basis of severity (2), namely:
■ Complete injury − people who experience 

a complete injury have no sensory or motor 
function below the level of the SCI and spe-
cifically at S4–S5.

■ Incomplete injury – people who experience 
an incomplete injury retain some function 
(i.e. sensory and muscular) below the neuro-
logical level of injury, including at the lowest 
sacral segments S4–S5. There are different 
types of incomplete SCI, such as anterior, 
central and posterior cord syndrome, and 
Brown-Sequard syndrome, which can influ-
ence residual function.

The level at which the spinal cord is dam-
aged determines which parts of the body may be 
affected by paralysis, i.e. loss of muscle function 
and sensation (2):
■ Paraplegia – refers to an injury to the tho-

racic (T2−T12), lumbar (L1−L5) or sacral 
(S1−S5) segments of the spinal cord, which 
includes the conus medullaris (distal bul-
bous part of the spinal cord) or to the cauda 

equina (collection of nerve roots which fan 
out from the spinal cord at L1−L2). It results 
in a loss of varying degrees of control of the 
lower limbs and trunk without involvement 
of the upper limbs. For example, people 
with complete injuries between T2 and T8 
will have poor trunk control, due to a lack 
of abdominal muscle control, and total loss 
of function in the lower limbs; people with 
complete lower level injuries between T9 
and T12 will have good trunk and abdomi-
nal control and total loss of function in the 
lower limbs; while people with lumbar and 
sacral injuries will have some control over 
their lower limbs. Figure 1.1 in Chapter 1 
shows the location of the different segments 
of the spinal cord.

■ Tetraplegia – is used to describe an injury to 
the cervical segments of the spinal cord, i.e. 
between C1 and T1. Depending on the sever-
ity and level of injury, tetraplegia results in 
varying degrees of functional loss in the 
neck, trunk, and upper and lower limbs. For 
example, people with complete C1−C3 inju-
ries will require the assistance of a ventilator 
to breathe; people with complete C5 injuries 
will have shoulder/upper arm control but no 
wrist/hand control; people with complete 
C6 injuries will have wrist extension but no 
hand/finger function; and people with com-
plete C7−C8 injuries will be able to control 
their upper limbs but will experience prob-
lems with hand/finger dexterity.

In addition to the motor-sensory loss, SCI 
affects the autonomic neurologic function of the 
body, resulting in multiple impairments such as 
loss of bowel, bladder and sexual functions (3). 
People with SCI also experience a range of activ-
ity limitations and participation restrictions in 
areas such as mobility (e.g. changing body posi-
tion, transferring, walking), self-care activities 
(e.g. bathing, dressing, toileting, eating), domes-
tic activities (e.g. cleaning, cooking, caring for 
others), education, employment, maintenance of 
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social relationships, and participation in leisure 
activities (4).

Potential complications

People with SCI are at risk of a range of second-
ary conditions, which can be a major cause of 
morbidity and mortality. While some of these 
complications occur primarily within the pre-
hospital and acute care phase after injury, others 
may appear at any stage. There is evidence that, 
with appropriate management, many of these 
secondary conditions are preventable.

Circulatory system
Autonomic dysreflexia: This condition is charac-
terized by a sudden increase in blood pressure 
and commonly occurs in people with SCI at or 
above the T6 level (5). Other signs and symp-
toms include severe headache, heavy sweating, 
flushed or reddened skin, blurred vision, body 
hair “standing on end,” and cardiac arrhythmias 
(5–7). Triggers can include any noxious stimu-
lus, most commonly a distended or blocked blad-
der or bowel. Autonomic dysreflexia is a medical 
emergency that, if left untreated, may result in 
serious consequences such as stroke, seizures 
and death. Education on prevention and man-
agement strategies is essential for all people with 
tetraplegia or high-level paraplegia as well as for 
their family members and caregivers (6).

Deep vein thrombosis (DVT): People with 
SCI are at a high risk of DVT, particularly during 
the acute and post-acute phases of injury when 
changes in the normal neurological control of the 
blood vessels and immobility can result in stasis 
(8). Additional risk factors include age, obesity, 
the presence of lower limb fractures, pregnancy 
and a previous history of DVT. Signs and symp-
toms include pain, swelling, tenderness, skin 
discoloration and warmth of the affected limb 
(8). DVT can lead to pulmonary embolism and 
potentially to death, and therefore require rapid 
treatment with anticoagulant medication (8). 
Preventive measures such as anticoagulant med-

ication or the wearing of compression stockings 
are extremely important and should be a part of 
general hospital policy (8, 9).

Hypotension: Orthostatic hypotension is a 
significant drop in blood pressure when a person 
moves from a lying to upright position. It affects 
people with both paraplegia and tetraplegia and 
is common during the acute phase of injury, 
although some symptoms may continue to occur 
later (10, 11). Symptoms typically include fatigue, 
light-headedness, dizziness, blurred vision, 
muscle weakness, and even temporary loss of 
consciousness (12). Management involves close 
monitoring, gradual changes in posture and, 
where appropriate, provision of medication and 
salt tablets (13).

Genitourinary system
Urinary tract infections (UTIs): UTIs are 
common among people with SCI and have been 
cited as a major reason for re-hospitalization in 
high-income countries and premature mortal-
ity in developing countries (6, 14–16). SCI has an 
impact on bladder function, and many people use 
catheterization as a means of management (see 
below). There is some evidence that the type of 
bladder management method and also the types 
of catheters used may have an impact on the risk 
of UTIs (14, 16). Other factors associated with 
an increased risk of UTIs including fluid intake, 
personal hygiene, pregnancy, social support sys-
tems and access to health-care services (17).

Noticeable signs and symptoms of UTIs 
include episodes of urinary incontinence, pain 
during urination, cloudy urine with increased 
odour, fever, malaise or lethargy, as well as an 
exacerbation of other SCI-related complications 
such as increased spasticity, neuropathic pain 
and autonomic dysreflexia (6, 15, 16). Labora-
tory investigations (analysis of urine cultures) 
are used to confirm the presence of UTIs and 
to determine the best course of treatment (6, 15, 
16). Prevention of UTIs is a major goal of blad-
der management. Education on proper catheter-
ization techniques and care is essential. Other 
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management approaches include routine follow-
up, adequate fluid intake, good standards of per-
sonal hygiene, and proper care of medical devices 
associated with bladder management (6, 15).

Neuromusculoskeletal system
Spasticity/spasms: Spasticity is a common sec-
ondary condition for people with SCI (13, 18). 
It can lead to involuntary movements and the 
development of contractures in joints, which 
restrict their range of motion and thereby hinder 
functioning. Management measures include: 
passive movement or stretching, which can be 
applied manually by therapists, self-adminis-
tered or achieved through positioning, splint-
ing and/or serial casting; active movement and 
exercise; electrical, mechanical or thermal tech-
niques to stimulate the muscles or nerves; and 
antispasmodic medications (18–20).

Sublesional osteoporosis: Following SCI there 
is an immediate loss of bone mass, thus increas-
ing the risk of osteoporosis below the level of 
injury (21). Inadequate calcium in a person’s 
diet, insufficient vitamin D, ageing and inac-
tivity may also contribute to changes in bone 
density (21). If osteoporosis is present, people 
with SCI are at a higher risk of bone fractures, 
which may be sustained easily during everyday 
activities such as transfers. Given the immediate 
loss of bone mass following SCI, early manage-
ment of bone health is particularly important. 
Examples of interventions are: biophosphonates 
(medications to prevent or treat decline in bone 
mass), together with vitamin D and/or calcium; 
weight-bearing activities; and electrical stimu-
lation. However, evidence regarding their effec-
tiveness is limited (21–25).

Heterotopic ossification: Heterotopic ossi-
fication is a condition that results in abnormal 
bone formation in the soft tissues around affected 
joints below the level of SCI. Commonly affected 
joints include the hips, knees and, in cervical inju-
ries, the shoulders and elbows (13). Heterotopic 
ossification restricts the range of movement in 
joints and therefore can have a significant impact 

on functional outcomes for people with SCI. 
Early detection through bone scans or X-rays is 
important. As the cause of heterotopic ossifica-
tion is unclear, its management can be challeng-
ing. The limited evidence available suggests that 
early provision of anti-inflammatory medication 
can be effective in reducing the risk of develop-
ing heterotopic ossification. Treatment such as 
medication and radiotherapy may help to stop 
the progression of heterotopic ossification, and 
surgery may be useful in improving the range of 
motion of affected joints (26).

Respiratory system
Respiratory function: Lung capacity, ease of 
breathing and the ability to cough and clear 
secretions are often compromised following SCI 
as a result of paralysis of muscles associated with 
breathing (27, 28). People who experience high-
level tetraplegia are particularly vulnerable. 
People with an SCI at and above C3 may require 
constant mechanical ventilation or implanta-
tion of a phrenic or diaphragm pacemaker to 
maintain adequate breathing (29–31). Some 
people may have a tracheostomy inserted during 
the acute stage of care to maintain an adequate 
airway and to facilitate secretion clearance and 
ventilation (13).

Respiratory complications: Pneumonia, ate-
lectasis (“collapsed lung”), aspiration and respir-
atory failure remain major causes of morbidity 
and mortality in people with SCI. However, 
with good management, such complications 
are preventable. Measures include annual influ-
enza vaccination, five-yearly pneumococcal 
vaccination, prompt treatment of upper respira-
tory tract infections with antibiotics, and early 
implementation of assisted coughing for people 
with high-level SCI. Longer-term management 
requires: regular assessment and review of res-
piratory and lung function; short- or long-term 
mechanical ventilation aids; respiratory muscle 
training; aerobic exercise; psychological support 
to develop coping skills, particularly for those 
dependent on a ventilator; and education for 
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people with SCI and their family members (29). 
In some situations a pacemaker can be surgically 
implanted to help stimulate some of the key res-
piratory nerves and muscles (e.g. diaphragm) 
and allow ventilator-free breathing (29, 32).

Pain
Most people with SCI experience chronic pain, 
which can have a significant impact on their qual-
ity of life (13, 33–35). The International Spinal 
Cord Injury Pain Classification has recently been 
developed to assist clinicians and researchers to 
classify pain following SCI (36, 37). A significant 
proportion of people with SCI experience neu-
ropathic pain as a result of damage to the spinal 
cord, usually characterized as burning, stabbing, 
aching, and/or electric-like stinging sensations 
(13, 33, 38). People with SCI may also experience 
musculoskeletal pain as a result of overuse, e.g. 
shoulder pain from constantly pushing a manual 
wheelchair, muscle spasms, mechanical instabil-
ity or poor posture (39).

Experiences of pain are different for each 
individual and therefore consideration needs 

to be given to biomedical, cultural and psy-
chosocial factors (35, 40–42). Multidisciplinary 
approaches are required for pain management 
programmes, which may involve measures such 
as medication, exercise, massage, acupuncture, 
psychotherapy, meditation and relaxation, pro-
vision of assistive technology (see Box  4.1 for 
definition), review and modification of seating 
systems, and education about alternative meth-
ods of carrying out activities such as transfer-
ring (13, 33, 34, 38).

Skin
Pressure ulcers: People with SCI are at high risk of 
developing pressure ulcers as a result of impair-
ments in sensation and mobility. The presence of 
other behavioural, socio-demographic and med-
ical factors − smoking, nutritional deficiencies 
(malnutrition, being underweight, anaemia), 
infection, moisture from sweating or inconti-
nence, or co-morbid conditions such as diabe-
tes and pulmonary disease − can increase the 
risk of pressure ulcers (46–48). Pressure ulcers 
may occur at any time and can have a significant 

Box 4.1. Definitions

Assistive technology: Assistive technology can be defined as “any piece of equipment, or product, whether it is acquired 
commercially, modified, or customized, that is used to increase, maintain, or improve the functional capabilities of 
individuals with disabilities” (43).

Environmental modifications: The accessibility of the physical environment has an impact both on the functional per-
formance of people with disabilities and on their ability to use certain types of assistive devices. Environmental modi-
fications, whether focused on the individual level (such as installing a grab rail to assist someone to transfer on or off 
the toilet, or adapting the width of a door to accommodate a wheelchair) or on the societal level (such as ramps and 
elevators in public buildings), can help individuals to overcome barriers in their home, school and work environments.

Universal design and mainstream technology: Universal design is defined in the CRPD as “the design of products, 
environments, programmes and services to be usable by all people, to the greatest extent possible, without the 
need for adaptation or specialized design…” (1). While the focus of this section is on products that are specifically 
designed for use by people with SCI, it is important to be aware that there are many technologies available on the 
market with universal design features that may also be useful (e.g. mobile telephones, computers and kitchen appli-
ances). See Chapter 7 for further details.

Appropriate technology: This term is used to describe technology that is appropriate for the needs of the user in his 
or her environment (44, 45). It includes technology that is acceptable to its users, provides proper fit and where 
appropriate postural support, is safe and durable, is available in the country, and can be obtained and maintained 
at an affordable cost (45).



International Perspectives on Spinal Cord Injury

72

impact on an individual’s health, functioning 
and quality of life (46), as well as placing a sig-
nificant strain on the health-care system due 
to increased rates of hospitalization and longer 
lengths of stay (49).

Preventing the development of pressure 
ulcers is one of the most important aspects of 
health care for people with SCI and is more 
cost-effective than treatment (47). As a result, 
individuals with SCI and their family members 
require education and training on management 
techniques as part of their life long care (47, 50). 
Prevention includes simple measures such as 
regular skin checks, pressure-relieving meth-
ods, adequate bowel and bladder care, provi-
sion of appropriate assistive devices, and good 
nutrition (46–48, 51). Treatment measures may 
include appropriate wound care, pressure-reliev-
ing measures, antibiotics for infections, and sur-
gery (46–48, 50).

Health care needs
Pre-hospital and acute care

Care provided during the first 24 hours and the 
first few days following a traumatic SCI is criti-
cal and can significantly influence outcomes for 
an injured person (51). Pre-hospital management 
requires: a rapid evaluation, including measure-
ment of vital signs and level of consciousness; 
initiation of injury management, including sta-
bilization of vital functions, immobilization of 
the spine to preserve neurological function until 
long-term spinal stability can be established, and 
control of bleeding, body temperature and pain; 
and prompt and safe access to the health-care 
system (48, 51–55).

People with SCI should ideally arrive at an 
acute care setting within two hours of injury 
(54). Interventions in the acute phase, in addi-
tion to the techniques applicable in all major 
injuries (e.g. infusion, bladder drainage, moni-
toring of vital signs) focus on: prioritizing and 

treating life-threatening injuries to maximize 
survival; treating potentially disabling injuries 
so as to minimize impairment; and minimizing 
pain and psychological suffering (54). Accurate 
diagnosis of the SCI and any co-occurring con-
ditions (e.g. traumatic brain injury, limb frac-
tures, chest or abdominal injuries, wounds and 
penetrating injuries) is essential so that appro-
priate medical care and rehabilitation can be 
provided. Assessment should commence imme-
diately on arrival at hospital and include: a medi-
cal history; signs and symptoms, e.g. weakness, 
sensory and motor deficits, bowel and bladder 
dysfunction, anatomical deformity, localized 
tenderness; a neurological (motor and sensory) 
examination; radiological imaging, i.e. X-ray, 
computerized tomography, and/or magnetic 
resonance imaging; and laboratory testing, e.g. 
blood, microbiology.

Conservative and/or surgical interventions 
are required if the spine is unstable or there is 
ongoing compression of the spinal cord. For 
both traumatic and non-traumatic SCI, there are 
benefits and complications to both conservative 
treatment and surgery. Many factors should be 
taken into consideration to determine the most 
appropriate management approach, including 
level of injury, type of fracture, degree of insta-
bility, presence of neural compression, impact 
of other injuries, surgical timing, availability 
of resources such as expertise, and benefits and 
risks. In all cases people with SCI should be 
given an informed choice between conservative 
and surgical management.

Conservative management involves meas-
ures to immobilize the spine and to “reduce” a 
dislocation with, for instance, bed rest, traction 
of the spine or the wearing of orthoses (e.g. a halo 
vest) to immobilize the spine, which usually takes 
place over a period of six weeks or more. Surgical 
management can be used to (i) decompress the 
spine by the “reduction” of a dislocation and/or 
by removal of fracture fragments that are caus-
ing compression of neural structures, and (ii) 
stabilize the spinal column by implantation of 
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hardware and the use of bone grafts. Recent evi-
dence from one prospective, multicentre study 
in North America of 313 patients with injuries 
between C2 and T1 has indicated that early sur-
gical decompression, i.e. in the first 24 hours fol-
lowing SCI, can improve neurological outcomes 
(56). Both conservative and surgical manage-
ment have potential benefits and complications 
and there is limited research and agreement on 
which approach promotes better neurological 
outcomes, has fewer complications, enables ear-
lier mobilization and rehabilitation, and is more 
cost-effective (13, 51, 57–61).

Acute care for non-traumatic SCI is similar 
to that for traumatic SCI, with some variation 
according to the cause. Surgery may be consid-
ered for: degenerative conditions, if there is a 
significant impact on the spinal canal (62, 63); 
spinal tumours, often followed by radiotherapy 
or chemotherapy (64); and spinal vascular condi-
tions, with the exception of infarction (65, 66). 
Non-traumatic SCI caused by infectious condi-
tions may also require surgery, but typically needs 
immediate treatment with medication such as 
antibiotics, antivirals or antiparasitics (67).

Post-acute medical care 
and rehabilitation
Appropriate medical care and rehabilitation can 
prevent complications associated with SCI and can 
assist the person towards a fulfilling and produc-
tive life. Rehabilitation, defined as a “set of meas-
ures that assist individuals to achieve and obtain 
optimal functioning in interaction with their envi-
ronments” (44), should commence in the acute 
phase for people with SCI, continue to be available 
to promote functioning, and be available in a range 
of different settings from the hospital through to 
the home and community environments.

Regaining functioning is a high priority for 
people with SCI. Studies indicate that regaining 
upper limb function is a high priority for people 
with tetraplegia and regaining sexual function is 
a high priority for people with paraplegia, while 

recovery of bladder and bowel function is impor-
tant to both groups (68–71). The following sec-
tion explores what works in improving body and 
mental functions.

Management of bladder function
Loss of normal bladder function is one of the most 
significant consequences for people who have sus-
tained an SCI. Poor management of bladder func-
tion can result in secondary complications such as 
UTIs, urinary retention, incontinence, stones in 
the kidneys and urinary tract, and reflux of urine 
(15). When any of these problems occurs over a 
protracted period of time, life-threatening condi-
tions such as renal failure may develop (13, 16).

Methods used to assist people with SCI to 
empty their bladders include (15, 16):
■ Intermittent catheterization – involves insert-

ing a catheter into the bladder to drain the 
urine and then immediately removing it on 
completion. This is done regularly through-
out the day, and either “sterile” (i.e. single-use) 
or “clean” (i.e. sanitization and storage of the 
catheter for multiple use) systems can be used.

■ In-dwelling catheterization – involves insert-
ing a catheter into the bladder and leaving it 
there on a short-term or long-term basis. The 
two main types of in-dwelling catheters are 
1) the urethral catheter and 2) the suprapubic 
catheter, which involves inserting the cath-
eter through a small surgical incision above 
the pubic bone.

■ Other methods – include manual methods 
to trigger voiding or condom catheteriza-
tion, which involves an external condom-
type catheter attached to a drainage bag (for 
males only); medication; electrical stimula-
tion; and surgery to create a urinary diver-
sion or abdominal stoma for catheterization.

Each individual requires a customized blad-
der management programme that takes into 
consideration factors such as sex, bladder func-
tion, mobility, sitting balance, hand function 
and lifestyle. Consideration should also be given 
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to the advantages and disadvantages associated 
with each method of bladder control and their 
appropriateness and availability in the individu-
al’s context. Manual methods are generally dis-
couraged and using them as the only means for 
bladder emptying in the long-term is not consid-
ered best practice (16, 72). Evidence suggests that 
intermittent catheterization is a preferable option 
as it is generally associated with fewer complica-
tions, particularly compared to in-dwelling cath-
eterization (16). A randomized controlled trial 
carried out in the USA demonstrated that a brief 
education programme (consisting of an expe-
rienced nurse observing catheterization tech-
niques, medical counselling on how to improve 
bladder management and when to access health 
care, provision of written information on man-
agement of UTIs and one follow-up call to dis-
cuss questions that arose after the educational 
session) brought about a reduction in report-
ing of symptoms, antibiotic treatment episodes 
and the number of UTIs (14). Research has also 
shown that clean intermittent catheterization 
(CIC) can be a safe, efficient and cost-effective 
method to use in low-resource settings (72–74).

Management of bowel function
Neurogenic bowel is a common condition fol-
lowing SCI and is associated with a large number 
of gastrointestinal problems, including poor 
colonic motility, prolonged bowel transit time, 
chronic constipation, abdominal distension and 
faecal incontinence (75–77). People with SCI 
who experience a neurogenic bowel are often 
afraid of possible bowel incontinence, which can 
have a major impact upon an individual’s abil-
ity to return to former social roles and activities 
(75, 76). Adequate management of bowel func-
tion can be particularly difficult where resources 
are limited. For example, a study carried out in 
Pakistan following the 2005 earthquake found 
that limited access to appropriate health care, 
medical devices and toilet facilities had an 
impact on the ability of individuals to maintain 
proper bowel care (78).

As with bladder management, a bowel man-
agement programme must be developed for each 
person. A comprehensive assessment, develop-
ment of an individualized bowel programme, 
monitoring and education are important aspects 
of the process (76). Establishing an effective 
bowel programme may involve measures such as:
■ ensuring adequate and appropriate nutri-

tional and fluid intake;
■ use of dietary supplements and oral medica-

tions when necessary;
■ selecting appropriate methods to assist def-

ecation and evacuation, such as physical 
techniques (i.e. manual evacuation, digital 
stimulation of the rectum and anal canal 
and positioning) and stimulants such as 
suppositories, enemas or laxatives;

■ surgery to form a stoma to manage bowel 
emptying; and

■ strategies to manage complications (75, 77, 
79–81).

Management of sexual function 
and reproductive health
SCI and its associated impairments can affect 
the physiological, practical and psychological 
aspects of sexual function − arousal, response, 
sexual expression and fertility. Both men and 
women may experience a decrease in or loss of 
sensation, difficulties in achieving orgasm, dif-
ficulties in moving and positioning themselves, 
and lowered self-esteem and confidence (82–84). 
In addition, men may experience complete or 
partial impairment of penile erection and ejacu-
lation, which has implications for fertility (85). 
For women, menstruation may be disrupted 
following injury, though it usually returns to 
normal within a few months (86).

Changes in sexual function can have a 
major impact on quality of life for people with 
SCI (69, 82). These psychological and social 
aspects of sexuality are discussed in Chapter 6. 
Resuming sexual activity is an important pri-
ority for people with SCI. A web-based study 
carried out to determine the impact of SCI on 
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sexual function reported that the main reasons 
people wanted to pursue sexual activity were 
intimacy, sexual need, self-esteem and keeping 
a partner (69). Sexuality is often overlooked in 
the context of rehabilitation as health profes-
sionals may feel uncomfortable addressing this 
issue and may lack the necessary knowledge 
and skills (82).

Management of sexual function requires 
respectful discussion at the appropriate time 
with the involvement of both the individual 
and his or her partner. Medical care and reha-
bilitation measures need to be relevant to the 
individual and should consider age, gender, 
physical, psychosocial, and cultural factors (82, 
83). These measures include: (i) the provision of 
education and information on preparation and 
positioning for sexual activity, birth control, 
prevention of sexually transmitted infections, 
and management strategies should issues such 
as incontinence or autonomic dysreflexia arise; 
(ii) provision of assistive devices for arousal or to 
enhance positioning; treatment of erectile dys-
function in men (e.g. vibratory stimulation, oral 
medications, penile injections, vacuum devices 
and, as a last resort, surgical options such as 

penile implants); and (iii) assisted fertility if 
required (13, 82, 83).

When women with SCI become pregnant, 
consideration needs to be given to the potential 
impact of medications for SCI on the fetus, the 
increased risk of complications (such as UTIs, 
pressure ulcers, deep vein thrombosis and res-
piratory problems) associated with pregnancy, 
functional changes associated with weight gain 
(e.g. difficulties transferring towards the end of 
pregnancy), and complications during labour, 
including autonomic dysreflexia (86).

Management of difficulties in functioning
SCI results in limitations in many activities. 
Rehabilitation should aim to assist people to over-
come those limitations by: improving trunk and 
limb function; modifying the person’s immedi-
ate environment; and providing assistive devices 
and other reasonable accommodations to enable 
individuals to continue family and work roles.

Although there is variation between indi-
viduals, Table 4.1 provides a broad summary of 
the functional outcomes (mobility, self-care and 
domestic activities) desirable for different levels 
of complete SCI.

Table 4.1. Projected functional outcomes for motor complete tetraplegia at 1 year post-injury 
and for people with complete paraplegia

Projected functional outcomes for complete tetraplegia

Measure C1–4 C5 C6 C7 C8 – T1

Feeding Dependent Independent 
with assistive 
technologies

Independent with 
or without assis-
tive technologies

Independent Independent

Grooming Dependent Requires assistance 
to independ-

ent with assistive 
technologies

Requires 
assistance to 
independent 
with assistive 
technologies

Independent 
with assistive 
technologies

Independent

Upper extremity 
dressing

Dependent Requires assistance Independent Independent Independent

Lower extremity 
dressing

Dependent Dependent Requires 
assistance

Requires assistance 
to independent with 
adaptive equipment

Usually 
independent

continues …



International Perspectives on Spinal Cord Injury

76

Projected functional outcomes for complete tetraplegia

Measure C1–4 C5 C6 C7 C8 – T1

Bathing Dependent Dependent Requires 
assistance to 
independent 
with assistive 
technologies

Requires assistance 
to independ-

ent with assistive 
technologies

Independent 
with assistive 
technologies

Bed mobility Dependent Requires assistance Requires 
assistance

Requires assistance 
to independent

Independent

Weight shifts Independent 
in power chair 

with power 
tilt or recline 
mechanism

Requires assistance 
unless in power 
chair with tilt or 
recline features

Independent Independent Independent

Transfers Dependent Requires assistance Requires 
assistance to inde-
pendent on level 

surfaces

Independent with 
or without transfer 

board for level 
surfaces

Independent

Wheelchair 
propulsion

Independent 
with power 

chair; depend-
ent in manual 

wheelchair

Independent with 
power chair; inde-
pendent to some 
extent in manual 
wheelchair with 

adaptations on level 
surfaces

Independent with 
manual wheel-
chair on level 

surfaces

Independent in 
manual wheelchair, 
except for curbs and 

uneven terrain

Independent

Driving Dependent Independent with 
adaptations

Independent with 
adaptations

Independent with 
adaptations

Independent 
with adaptations

Projected functional outcomes for complete paraplegia

T2–9 T10–L2 L3–S5

Activities of daily living 
(grooming, feeding, 
dressing, bathing)

Independent Independent Independent

Bowel and bladder Independent Independent Independent
Transfers Independent Independent Independent
Walking For exercise only and using 

orthotics and crutches/ 
 walking frame

In the house with orthotics; 
outdoors with orthotics and 

crutches

Independent yet may require 
orthotics and crutches/cane

Terms:
Dependent – the person with SCI requires another individual to carry out the task.
Requires assistance – the person with SCI can carry out the activity when assisted by another individual. The level of assistance 
can be minimal, moderate to high.
Independent – the person with SCI can carry out the task with or without assistive technologies and without any form of per-
sonal assistance.
Source: Adapted from (87) with permission from Wolters Kluwer and Lippincott Williams & Wilkins.

… continued
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A wide range of rehabilitation measures can 
be used to enhance function or compensate for 
loss of function; some of these are described in 
the following section.

Exercise to improve, restore or maintain func-
tion: Exercise is a key rehabilitation measure for 
improving muscle strength and function in the 
upper limb and may include interventions such 
as massed practice (highly repetitive movement) 
and electrical stimulation (19, 88–90). Interven-
tions used for the lower limb include: passive and 
active exercises for stretching, range of motion 
and strengthening; electrical stimulation of 
muscles; and various gait retraining strategies in 
conjunction with the use of assistive technology 
such as orthoses, crutches, walking frames and 
parallel bars (13, 19, 91, 92). Exercise is impor-
tant for people with SCI as it is associated with 
several psychological and physiological benefits, 
including improved muscle strength and endur-
ance, reduced spasticity, improved joint range of 
motion, reduced pain and improved cardiovas-
cular fitness (93–95).

Teaching new strategies and techniques: Reha-
bilitation provides support and guidance for people 
to learn and master new and alternative ways of 
carrying out activities. A wide range of alterna-
tive strategies and techniques can be used by 
people with SCI to overcome activity limitations, 
including: learning new dressing techniques that 
utilize residual muscle function; wearing clothes 
that allow greater ease of dressing; learning to eat 
with different utensils to enable independence; 
modifying routines, e.g. personal care routines, 
to maximize efficiency and conserve energy; and 
re-allocating tasks to others where appropriate. 
Successful rehabilitation ensures that individuals 
are able to generalize their learning across a range 
of different environments. Therefore opportuni-
ties to practise new strategies and techniques out-
side the therapy environment, e.g. in the home 
and community, are essential.

Provision of assistive technology (including 
modifications to the individual’s immediate envi-
ronment): Assistive technology is an important 

element of rehabilitation, and is essential for 
people with SCI, as it can enable them to per-
form everyday activities such as eating, dressing 
and moving around at a higher level of inde-
pendence than would otherwise be possible. 
Environmental modifications similarly remove 
barriers to functioning and should be consid-
ered before discharge, as discussed below and in 
Chapter 7. Users and caregivers require training 
in the proper care and use of assistive technol-
ogy; for instance, wheelchair users who received 
training have been shown to be more likely to 
report better functional outcomes and satisfac-
tion (96). The provision of appropriate assistive 
technology empowers individuals with SCI and 
can lead to significant gains in their independ-
ence and participation in all areas of life, e.g. 
education, employment and recreation.

Consideration of surgical interventions: 
When no further neurological or functional 
improvement is expected in the upper limb, 
reconstruction may be an option, although it is 
not relevant to all people with SCI and for many 
people it is not available (97). Surgery can involve 
transfer of one or several muscles or tendons to 
improve elbow or wrist extension, hand grasp or 
finger grip (13). Surgery is followed by a period of 
immobilization and targeted exercise. For many 
people with cervical SCI, surgery has led to 
improved upper limb movement and function-
ing; however, individual circumstances need to 
be considered, as do the benefits and disadvan-
tages of surgery and the availability of appropri-
ate rehabilitation (89, 98, 99).

Management of mental health issues
During the post-injury period, individuals and 
their family members will often experience grief 
and a range of emotions including denial, sad-
ness, fear, frustration or anger as they begin the 
process of adjustment, as discussed further in 
Chapter 6. Personal factors − including gender, 
age, personality, coping style − and premorbid 
mental health conditions (e.g. depression, anxi-
ety, alcohol or substance abuse) and associated 
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conditions such as post-traumatic stress disor-
der (PTSD) will influence how well an individ-
ual adjusts to the injury. Environmental factors 
− including cultural beliefs and values, attitudes, 
social supports, provision of appropriate assistive 
technology, and socioeconomic status − also have 
an influence on adjustment (13, 48, 100–104).

Depression is a common mental health con-
dition to which people with SCI are particularly 
vulnerable in the post-injury phase. A recent 
review has estimated that 20–30% of people 
with SCI show clinically significant symptoms of 
depression (105). Depression can have far-reach-
ing consequences for both individuals and their 
family members, and also for health systems. 
Depression is associated with fewer improve-
ments in functioning, increased health compli-
cations such as pressure ulcers and UTIs, high 
rates of suicide, increased rates of hospitaliza-
tion, and higher medical expenses (101, 104, 106).

Mental health conditions such as depression 
are often regarded as a natural consequence of SCI 
and are therefore inadequately addressed (101). 
Management of the adjustment process requires 
early screening and assessment, timely provi-
sion of management measures such as education, 
information regarding available support services 
and resources, counselling and potentially medi-
cation, and sustained monitoring in the long-
term (13, 48, 104, 106, 107). Peer mentoring and 
support is becoming an important component 
of rehabilitation programmes for people with 
SCI, and there is evidence that it contributes to 
improved adjustment and functioning (108–111).

Assistive technology

The term “assistive technology” and other terms 
relating to it are defined in Box 4.1.

Need for assistive technology
The need for assistive technology usually begins 
at the onset of an SCI and continues throughout 
the person’s life. The type of assistive technology 
required is influenced by the level of the SCI and 

associated impairments, environmental factors 
(e.g. the physical environment, support, rela-
tionships) and personal factors (e.g. age, fitness, 
lifestyle) and any co-morbid health conditions.

Wheelchairs, environmental control sys-
tems and computer technology appear to be the 
most widely used assistive technologies (112). 
Wheelchairs are one of the most important types 
of mobility device used by people with SCI (113, 
114). For example a Danish study found that only 
3.4% of a sample of 236 individuals followed up 
for 10–45 years since traumatic SCI reported 
that they did not require a mobility device, while 
83.5% used manual and 27% used powered wheel-
chairs (115). Similarly, in an Australian study 
many people with SCI reported that mobility 
equipment was an important or very important 
area of need (116). A study in the USA showed 
that devices for mobility and independent living 
were the most common devices owned by partic-
ipants with SCI, with a smaller proportion using 
computer technology, prosthetics, orthotics, and 
augmentative and alternative communication 
devices (117). People with a high level of SCI, 
i.e. tetraplegia, own significantly more assistive 
devices than people with paraplegia (117).

Assistive technology needs may change 
during transition phases, as when an individual 
returns to community living or work, begins 
school, has a change in living situation or health 
status, or experiences gains or losses in function 
(118). As individuals with SCI age, they expe-
rience a decline in functional independence, 
which may necessitate changes to assistive tech-
nology, e.g. they may need a powered wheelchair 
instead of a manual one (119).

Types of assistive technology
Table 4.2 provides a comprehensive overview 
of the assistive technologies relevant to people 
with SCI. Assistive technologies are often 
grouped according to functional need and 
therefore include mobility devices, communica-
tion devices, aids for self-care, aids for domestic 
activities and environmental control systems.
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Table 4.2. Types of assistive technologies for people with spinal cord injuries

Activity areas Examples Purpose/Benefit

Mobility
This area includes all 
those activities related 
to movement and travel, 
such as changing and 
maintaining body posi-
tion, transferring, walking 
and moving, carrying and 
handling objects, hand 
and arm use, and using 
transportation.

Spinal orthoses: the type required is dependent 
on the level and severity of SCI and includes 
cervical collars, sternal occipital mandibu-
lar immobilizers and thoraco-lumbar-sacral 
orthoses.

Spinal orthoses are used in the acute phase 
after injury to stabilize the spinal column, 
allow for healing of bones or soft tissue, 
prevent further injury, and reduce pain (120). 
In the recovery phase they are designed to 
prevent deformity, improve posture and limit 
movement.

Lower limb orthoses: include braces/splints 
to support the hip, knee, ankle and foot. The 
most common example is the ankle-foot 
 orthosis (AFO).

Lower limb orthoses can provide fixed position-
ing of the limb to control spasticity and prevent 
deformity. They also compensate for muscle 
weakness or joint instability and provide sup-
port for people who have adequate lower limb 
strength to ambulate (121).

Other walking aids: include crutches, canes and 
walkers.

Walking aids provide extra stability during 
ambulation to compensate for muscle weak-
ness, poor coordination and reduced balance.

Wheelchairs: include manual (self- or atten-
dant-propelled, three- or four-wheeled) and 
powered wheelchairs (head-, chin- or hand-
controlled), hand-powered tricycles, and 
scooters.

Wheelchairs are used when lower limb strength 
is insufficient to allow walking and can be 
adapted to suit a vast range of movement abili-
ties (122). For example, manual wheelchairs 
may be controlled using the upper limbs while 
powered wheelchairs can be controlled by 
using very small movements of the fingers on a 
control stick, or even by using head control (123) 
for those with inadequate hand movement.

Transfer aids: slide sheets, transfer boards, and 
hoists.

Transfer aids enable caregivers to assist people 
with SCI to change their body position and to 
move from one place to another, minimizing 
the risk of injury for both parties.

Seating and positioning systems: include 
adapted forms of seating; cushions for pres-
sure relief and comfort; supports for the head, 
thorax, pelvis, hips and legs; standing tables; 
and positioning belts.

Seating and positioning systems aim to facili-
tate optimal function in daily activities, prevent 
contractures and deformities by maintaining 
joint mobility and muscle length, and prevent 
skin breakdown and pressure ulcers (46, 48, 
124).

Upper limb orthoses: splints to support the 
shoulder, elbow, wrist, and/or hand. Examples 
include resting splints, tenodesis splints (sup-
port the wrist and allow for functional grasp), 
short hand splints and functional use splints 
(feeding, writing, typing splints).

Static (fixed) splints provide hand positioning to 
prevent contractures and deformity. Dynamic 
(moveable) splints support weak or paralysed 
muscles, thus increasing hand and upper limb 
function. For example, a wrist-driven wrist-hand 
orthotic (or flexor hinge splint) allows someone 
with weak fingers to grasp using wrist strength. 
It has been found to improve hand function sig-
nificantly for people with C5, C6 or C7 injuries 
(125). A mobile arm support can be fixed to a 
table or wheelchair to support a person’s arm 
against gravity while allowing the arm to move 
horizontally. It allows them to perform tasks 
such as feeding, hygiene and writing (126).

continues …
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Activity areas Examples Purpose/Benefit

Driving and transportation: include vans with 
ramps or lift systems to accommodate wheel-
chairs; customized hand controls on motor 
vehicles for accelerating, braking and turning; 
and accessories such as car door openers, han-
dles and swivel seats to assist with transfers.

People with SCI often identify transport as 
a major barrier. Driving an adapted vehicle 
facilitates community reintegration, access to 
employment, access to health-care services, 
and small health-related quality-of-life gains 
(127).

Communication
This area includes all 
those activities related to 
communication, such as 
receiving and producing 
messages and engag-
ing in conversations 
(4). Accessing informa-
tion in all its forms is 
also considered under 
communication.

Devices for communication are often cat-
egorized as “augmentative and alternative 
communication” (AAC) devices and include 
communication boards, speech amplifiers, 
speaking valves, electronic speech output 
devices and computer speech programmes 
with eye tracking or head tracking technology.

High-level SCI can affect the respiratory 
muscles, and mechanical ventilation may be 
required via a tracheotomy. Speaking valves 
can assist people with tracheotomies to pro-
duce speech. If speech is weak or cannot be 
produced, AAC will enable people to express 
themselves.

Computer technology: examples include alterna-
tive input devices such as joysticks and touch 
screens, which enable control of the cursor on 
the computer screen (128); expanded and modi-
fied keyboards; mouth stick controls; voice input 
switches (129); eye gaze switches that use eye 
movements to select targets on an on-screen 
keyboard; and brainwave technology that 
responds to excitation of α waves to trigger the 
selection (130).

Computer technology allows people to access 
information on the Internet, offers an alterna-
tive or additional means to communicate, and 
enables participation in education, work and 
leisure.

Self-care
This area includes activi-
ties related to caring for 
oneself, such as washing 
oneself, caring for body 
parts, toileting, dressing, 
eating and drinking.

Bathing and showering: shower chairs, bath 
benches, transfer boards, grab bars, bath mitts, 
long-handled bath sponges and brushes.

Self-care devices enable people with limited 
physical function (both upper and lower body 
difficulties) to perform self-care activities 
with little or no assistance. Weak grip, poor 
coordination or limited ranges of motion are 
compensated for to allow a person to move and 
manipulate objects. Appropriate management 
of self-care activities is essential for individuals 
returning to social roles such as school or work. 
Devices such as mirrors play an important role 
in the early identification of pressure ulcers.

Grooming and hygiene: hairbrushes, combs, 
toothbrushes, razors, mirrors with built-up, 
extended or angled handles.
Toileting: bedpans, commode chairs, adapted 
toilet seats.
Dressing: dressing sticks, buttonhooks, zipper 
pulls, long-handled sock, stocking and shoe 
aids.
Eating and drinking: plates and bowls with 
raised edges; utensils with built-up, weighted, 
angled handles; cups with lids, straws, modi-
fied handles or two handles.

Domestic life
This area includes activi-
ties related to domestic 
and everyday actions and 
tasks such as prepar-
ing meals and doing 
housework.

Examples are extensive and include: nonslip 
mats to prevent plates and boards from slip-
ping; modified cutting boards to stabilize food 
while chopping; cooking utensils with angled, 
comfortable handles; jar and bottle openers; 
kettle tippers; tap and knob turners. Where 
food is cooked over a fire or on the ground, 
low trolleys to move items from place to place, 
non-tip pots and pans, and reachers to push or 
pull hot items can be useful.

The technologies enable people with limited 
physical function (both upper and lower body 
difficulties) to perform domestic activities with 
little or no assistance.

… continued
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Outcomes associated with 
assistive technology
Access to a broad range of assistive technology 
can enable people with SCI to perform everyday 
activities that they would otherwise be unable 
to perform (115, 117, 126, 132–135). Assistive 
technology can assist people with SCI to achieve 
greater independence and autonomy in their 
daily lives, e.g. wheelchairs allow people with 
SCI to be mobile in their communities (136). 
Environmental control systems can enable 
people to re-establish control over devices in 
their immediate environment, such as the tel-
evision, computer, telephone, lights and doors 
(131). A Canadian study showed that people who 
used environmental control systems had greater 
functional abilities for 75% of tasks associated 
with activities of daily living, which had a very 
positive psychosocial impact on their lives (137).

Use of assistive technology has been associ-
ated with greater participation in community, 
social and civil life (138–140). Assistive technol-
ogy can play a vital role for children with SCI 
in promoting learning and development (141) 
and in enabling mobility, education and social 
engagement (142). Assistive technology contrib-
utes to successful employment outcomes (117) 
and can help ensure the reintegration and inclu-
sion of people with SCI in society (122, 133).

Assistive technology can also improve qual-
ity of life. For instance, studies have shown that 
the use of environmental control systems has 
a positive impact on user’s perceptions of their 
competency, adaptability and self-esteem (137, 

143) and can result in higher levels of satisfaction 
with quality of life than that of non-users (144).

People with SCI who do not use assistive 
technology may experience functional limita-
tions and increased dependency on others for 
assistance (144). Assistive technology can reduce 
the level of dependence on caregivers (145) and 
can reduce the time and physical burden for car-
egivers (132), as reported by caregivers of children 
with neuromuscular conditions in Guatemala 
(139). Economic benefits from assistive technol-
ogy include reduction of costs associated with 
family assistance, such as wage loss, and the costs 
of formal support services (44, 132, 146, 147).

Health maintenance

As outlined in Chapter 2, life expectancy of 
people with SCI has steadily improved over time 
as a result of advances in medicine and improved 
access to medical care, rehabilitation and sys-
tems of support (148–150). While life expectancy 
is beginning to approach that of the general 
population in developed countries, it is far from 
equal in developing countries, where morbid-
ity and mortality rates are likely to remain high 
without increased investment.

There is evidence that, as a population, 
people with disabilities experience poorer health 
outcomes than the general population (44). This 
is also true for people with SCI, who experience 
what is often referred to as a “narrower or thin-
ner” margin of health. This is strongly influ-
enced by the nature of the SCI, i.e. the severity 
and level of injury (150). As indicated previously, 

Activity areas Examples Purpose/Benefit

Other
Environmental control 
units

Examples include: remote controls and special 
adaptations to switches to make them accessi-
ble (e.g. switches that can be activated by head 
position, chin, eyebrows or breath).

People living SCI may lose the ability to control 
devices in their immediate environment such as 
the television, computer, telephone, lights and 
doors. Environmental control systems enable 
them to re-establish this control (131).

… continued
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people with SCI are at a high risk of secondary 
conditions such as pneumonia, pressure ulcers 
and UTIs (49, 151). These conditions frequently 
lead to hospitalization and can also result in 
increased costs for care, reduced employability, 
decreased quality of life and lowered life expec-
tancy (49, 152–155).

People with SCI are also at risk of the same 
chronic health conditions as the general popula-
tion, e.g. heart disease, stroke, diabetes. However, 
there is evidence that people with SCI may have a 
higher prevalence of these diseases than the gen-
eral population (156–160). Ischaemic heart disease 
has been cited as a leading cause of death in the SCI 
population in Australia, at a rate significantly higher 
than that in the general population (157). Chronic 
conditions in people with SCI are linked to changes 
in body composition, such as reduced muscle mass 
and increased adipose tissue, lower activity levels 
as a result of paralysis, autonomic dysfunction, and 
metabolic changes (152, 156, 158, 161). There may 
also be links to other risk factors, such as poor diet, 
smoking and alcohol use, which may be heightened 
in the SCI population (159, 162, 163).

Maintaining the long-term health status 
of people with SCI requires recognition that: 

(i) they are at risk of health issues that are spe-
cifically related to their SCI, and they therefore 
require ongoing access to both general and spe-
cialist services (151); and (ii) they are also at risk 
of developing the same health issues as the gen-
eral population and therefore require access to 
mainstream services such as health promotion, 
preventive care (immunization, health screen-
ing), and treatment for acute and chronic illness 
(44). Involvement in physical activity has ben-
efits for physiological health and well-being, but 
adherence to a regular exercise programme may 
be hard to maintain (164) if environmental bar-
riers exists, since they are strongly associated 
with reduced physical activity (165).

Table 4.3 provides some of the specific and 
mainstream health maintenance measures that 
are relevant to people with SCI. It should be 
noted that this table provides an overview only 
and that consideration must be given to specific 
guidelines and standards within each country. 
Health-care providers, people with SCI and 
family members should all be involved in the 
development and implementation of a health 
maintenance plan.

Table 4.3. Examples of health maintenance measures

Health area Measure

Genitourinary Review bladder management programmes regularly.
Investigate further if there are changes in bladder function (e.g. urinary retention, 
episodes of incontinence, UTIs, blood in urine).
Test renal function.
Carry out regular imaging of the urinary tract.
Conduct prostate cancer screening for men.

Bowel Review bowel management programmes regularly.
Investigate further if there are changes in bowel function (e.g. constipation, 
diarrhoea).
Perform a digital rectal exam routinely from middle age.
Encourage a high-fibre diet and regular daily fluid (water) intake.
Carry out regular monitoring of bowel function, including the frequency, colour and 
consistency of stools.

continues …
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Conclusion and 
recommendations
The provision of appropriate and timely medical 
care and rehabilitation (including assistive tech-
nology) can have a significant impact on mor-
tality, morbidity and disability in people with 
SCI. Access to both specialized and mainstream 
health care can lead to better outcomes and a 
productive and enjoyable life for people with SCI.

It should be stressed that this chapter is 
intended to provide only a broad overview of 
the health needs of people with SCI. Should 
comprehensive clinical guidance be required, it 

should be sourced from peer-reviewed journals, 
medical/rehabilitation textbooks, manuals and 
guidelines, relevant health workers and profes-
sional organizations, and adapted for use to the 
specific country and context.

Chapter 5 explores what countries can do to 
improve the capacity of their health systems to 
meet the needs of people with SCI. The policy 
and practice implications of the analysis of health 
needs of people with SCI given in Chapter 4 are 
that the following issues should be addressed.
■ There must be prompt access to special-

ized health-care services immediately after 
injury to address complex issues associated 

Health area Measure

Cardiovascular Check cholesterol, lipids and blood pressure regularly.
Review risk factors (e.g. diet and smoking).
Provide education and support for control of risk factors.
Encourage regular aerobic exercise each week.

Mental health and well-being Screen and monitor psychosocial functioning (e.g. depression).
Review capacity of caregivers to provide and sustain support.
Provide education and support on appropriate diet and exercise.
Encourage community participation.

Neurological/ musculoskeletal Review neuromusculoskeletal function, particularly if there are changes in sensa-
tion, muscle strength/tone, joint range of movement, or increased pain.
Provide education and training to prevent injuries due to overuse, particularly in the 
upper limbs.
Encourage regular exercise each week.
Review assistive technology to ensure proper fit and function.

Respiratory Provide education on strategies to prevent and manage infection.
Perform regular respiratory tests (e.g. vital capacity, peak flow).
Immunize against influenza and pneumococcal pneumonia.
Provide support and encouragement for cessation of smoking.

Sexual and reproductive function Conduct pap smear and gynaecological examination for women.
Conduct mammogram for women.

Skin Provide education on how to perform daily skin checks.
Provide advice on appropriate nutrition.
Provide education on changing posture every two hours.
Review assistive technology regularly to ensure proper fit and function (e.g. wheel-
chair/seating systems).

Sources (47, 76, 95, 152, 156, 157, 159, 164).
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with SCI and to preserve neurological func-
tion where possible.

■ Access to rehabilitation should be as early as 
possible, i.e. during the acute phase of injury, 
and provided on a continuum to maximize 
functional outcomes and facilitate transi-
tion to community living.

■ Access to a range of assistive technologies 
will help accommodate changes in function 
and will maximize independence.

■ Follow-up care should be provided to address 
issues that may arise following discharge 
from rehabilitation services, particularly 
during the first 12 months after injury.

■ It must be recognized that people with SCI 
are at high risk of secondary complications, 
such as pneumonia, UTIs and pressure 
ulcers, and therefore require access to ongo-
ing mainstream or specialized medical care.

■ People with SCI also require access to main-
stream health-care services − including 
health promotion, prevention and medi-
cal care − to address acute and chronic ill-
nesses that are also present in the general 
population.

■ A coordinated, integrated and multidiscipli-
nary approach that includes people with SCI 
and their family members will help ensure a 
smooth transition between inpatient, outpa-
tient and community-based care.

■ People with SCI and their family members 
must be educated and empowered to ensure 
that they are able to look after their own 
health to the greatest extent possible.

■ There must be ongoing clinical research to 
determine the best possible rehabilitation 
measures to restore function in different 
contexts.
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“I got my injury at a time when my community’s main hospital was in a state of ruin. The 
surgery theatre was not working and therefore surgery could not take place! My family 
tried all they could to ask the hospital to transfer me to a neighbouring country but their 
efforts were in vain. The head of orthopaedics at that time was so barbaric that his words 
destroyed my will to fight. He came into my hospital room one day, rudely called my 
mother and family around, and said that I would be a vegetable for the rest of my life and 
would never be able to sit or walk again!”

(Angela, Uganda)

“I have positive experience with the doctors such as full detailed explanation of my dis-
ability, which makes it easier for me to understand my injury and help me to face it, plus 
encouragement from the doctors to live happily with my disability so that I can positively 
live with it. I find it challenging especially for long-term health maintenance because, for 
the spinal cord injury, we have to deal with many complication such as bowel, bladder, 
limb movement, and it will be a very hard task to achieve my health maintenance.”

(Sulieman, Saudi Arabia)

“One of the major problems that I faced after leaving the rehab centre was finding doctors 
who were familiar with the specific needs and problems of SCI patients. With the spasms 
it is difficult to travel, transfer and be in the examination chair. Because the spasms tended 
to be less frequent in the morning I generally asked for a morning appointment. But not 
many doctor’s offices were willing to do a favour like that. By the time I was eventually 
seen, my legs would be dancing around. Another problem was autonomic dysreflexia (AD). 
Almost 90% of the doctors outside the rehab centre were unaware of such a phenomenon. 
So, almost every time I had to explain that I will have AD when my leg bag is full or if the 
position is uncomfortable. Even after mentioning it, they forgot to regularly check the leg 
bag and I often wound up AD. I used to take my brother along to regularly check for the 
signs of AD.”

(Alexis, India)

“During the 2010 Haiti earthquake, I was hit by a wall and severely injured. My injuries 
were diagnosed as tetraplegia at the level of C6. Five months following the earthquake, 
I was re-admitted to Haiti Hospital Appeal for rehabilitation. There I received my first 
wheelchair. However this wheelchair did neither fit to my size (I am very tall) nor to the 
level of my spinal cord injury. In Haiti, the health system does not care for wheelchair pro-
vision, therefore you have try by yourself – and you have to pay by yourself. One year after 
the onset of my spinal cord injury, I received a new manual wheelchair, provided by an 
American organization.”

(Samuel, Haiti)



Chapter 4 gave an overview of the health care, rehabilitation and assistive 
technology needs of people with Spinal Cord Injury (SCI), and this chapter 
demonstrates how health systems can respond to these needs. Currently, the 
health system response to people with SCI is inadequate in many countries. As 
a result, mortality is needlessly high. Investment in the right facilities and skills 
can enable people with SCI to survive, thrive and access their human rights.

WHO promotes a “systems strengthening” approach to improve the per-
formance of health systems, with consideration given to six “building blocks,” 
namely: leadership and governance, service delivery, human resources, health 
technologies, information systems, and financing (1). While this chapter 
addresses each component separately, it should be recognized that it is the 
interaction of these components – as well as coordination across other sec-
tors such as education, employment and social welfare – that enables people 
with SCI to access the care they need. SCI is relevant to almost all aspects of 
a health system. Therefore, measures to ensure that the needs of people with 
SCI are met effectively have the potential to benefit not just people with dis-
abilities but also other people using the health system. The chapter concludes 
with a series of recommendations that provide general guidance to countries 
willing to strengthen the capacity of their health systems to meet the needs of 
people with SCI.

Unmet needs
Health care

The World report on disability showed that people with disabilities seek more 
inpatient and outpatient care than people without disabilities, and that people 
with disabilities also report not receiving care more than people without dis-
abilities (2). For example, people with disabilities have been found to receive 
fewer screening and preventive services such as mammograms, pap smears and 
tobacco advice than the general population (3, 4).

Specific data on the utilization of health-care services and the unmet needs 
of people with SCI are often difficult to obtain, particularly in low-income 
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countries. However, available evidence supports 
the findings of the World report on disability, 
showing that people with SCI often have sub-
stantial and unmet needs for follow-up services 
(5), as well as primary care (6), once they have 
completed their initial rehabilitation period. For 
example, a cohort study carried out in Canada 
showed that people with SCI were more likely 
to have contact with the health-care system 
(including having higher rates of hospitalization) 
than the general population during the six-year 
follow-up period (7). A Danish register-based 
study, which included patients with SCI nine 
years after injury, found that they were being 
admitted to hospital 0.5 times a year, which rep-
resented three times more admissions than for a 
control group; the same SCI patients used gen-
eral practitioners and physiotherapists six times 
more than the controls (8).

The unmet primary care needs of people 
with SCI include health promotion, prevention 
services and medical treatment (9). In particular, 
information needs and concerns related to psy-
chological, sexual and reproductive health are 
poorly addressed (9). A study in the Netherlands 
showed that people with SCI living at home had 
significant unmet needs for care, including infor-
mation and psychosocial care (10). Participants 
in the Netherlands study also considered that 
secondary conditions associated with SCI were 
largely preventable. For instance, 50% of pres-
sure sores and 25% of bladder, bowel and sexu-
ality problems were perceived to be preventable, 
particularly by providing access to quality care 
and information, and through self-management 
of one’s own health and behaviour (10).

Rehabilitation

Global data are also very limited on unmet needs 
for rehabilitation services, including assistive 
technology (2). National studies carried out in 
Malawi, Mozambique, Namibia, Zambia and 
Zimbabwe on the living conditions of people 
with disabilities, including people with SCI, 

indicated that there were gaps in the provision 
of services for medical rehabilitation and assis-
tive devices (11–15).

In the absence of data on need and unmet 
need, research that explores consumer perspec-
tives and experiences of rehabilitation can be 
helpful in providing information as to whether 
services are meeting the needs of people with 
SCI. People with SCI have reported that reha-
bilitation does not adequately prepare them for 
the transition to living in the community and 
that there are gaps between the skills taught in 
rehabilitation settings and those required in the 
“real world” (16, 17). The Netherlands study cited 
above reported that 72% of participants indicated 
a need for additional care, including consulta-
tion at the rehabilitation centre, re-evaluation at 
the rehabilitation centre, telephone consultation 
and home visiting (10).

Assistive technology is an important issue: 
in low- and middle-income countries, it is esti-
mated that only 5−15% of people with disabili-
ties who have a need for assistive devices have 
access to them (18). The research in southern 
Africa cited above revealed that only 17−37% of 
people who expressed a need for assistive device 
services actually received them, with more men 
than women reporting use of assistive devices 
(Malawi: men 25.3%, women 14.1%; Zambia: 
men 15.7%, women 11.9%), and a greater per-
centage of urban dwellers than rural dwellers 
reporting use of assistive devices.

People living in high-income countries may 
also have unmet needs for assistive technology. 
A national survey of people with SCI, multiple 
sclerosis and cerebral palsy in the USA found 
that more than half (56.5%) of those surveyed 
reported that they had needed assistive tech-
nology during the preceding year, but 28.4% of 
those who said they had needed it did not receive 
it every time it was needed (19).

In a SCI study in the Netherlands, the major-
ity of respondents (56.7%) indicated that they had 
problems obtaining their wheelchairs and that, 
in consequence, discharge from rehabilitation 
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centres was often delayed due to waiting times. 
In addition, 35.9% of people who used manual 
wheelchairs and 47.5% of those who used power 
wheelchairs had complaints about their wheel-
chairs. The same study also reported that, while 
a high proportion of respondents (78.3%) agreed 
that their home had the appropriate modifica-
tions, a significant proportion (38.1%) reported 
they did not receive all the modifications they 
requested (20).

Health systems strengthening
Leadership and governance

The Convention on the Rights of Persons with Dis-
abilities (CRPD) states that “all people with dis-
abilities have the right to the enjoyment of the 
highest attainable standard of health without 
discrimination on the basis of disability” and 
that States Parties must undertake appropriate 
measures to ensure access to health services, 
including rehabilitation as described in both 
Article 25 and Article 26 of the Convention (21). 
The CRPD also explicitly mentions the respon-
sibility of States Parties to ensure access to assis-
tive technology for people with disabilities.

Meeting these obligations will require 
national legislation, policies and strategies. How-
ever, in many low- and middle-income countries 
these are not in place and the provision of and 
access to health-care and rehabilitation services, 
including assistive technology, cannot be assured 
(2). For example, a global survey on the imple-
mentation of the United Nations Standard Rules 
on the Equalization of Opportunities for Persons 
with Disabilities highlighted that 50% of the 114 
respondent countries had not enacted legislation 
relating to rehabilitation; 42% did not have reha-
bilitation policies in place; 48% did not have pol-
icies in place specifically relating to the provision 
of assistive devices; and 40% had not established 
rehabilitation programmes (22). Where govern-
ment legislation and policies do exist, they often 

impose restrictions on the type and range of care 
provided, which can make it difficult for people 
with SCI to access the care they need. Conflict-
ing definitions of disability, eligibility criteria for 
assistance and complicated processes can make 
it difficult for people to obtain or advocate for the 
resources they need (23).

Without appropriate legislation, policies and 
strategies it will be difficult to ensure that people 
with SCI have adequate access to health-care 
and rehabilitation services. Specific policies on 
disability (inclusive of people with SCI) should 
be in place, as well as ensuring that the health 
and rehabilitation needs of people with SCIs 
are addressed across other government sectors, 
including housing, transportation, education, 
recreation and leisure, employment and social 
welfare. Plans should also be in place in case of 
humanitarian disasters, such as earthquakes, 
which may result in a large number of traumatic 
SCIs and may overwhelm already weak systems 
(see Box 5.1).

Countries need to adopt an incremental 
approach to building the capacity of health sys-
tems to meet the needs of people with SCI. Rec-
ognition of the needs and benefits of health care 
and rehabilitation for people with SCI is a criti-
cal first step. Engaging people with SCI in the 
planning process is also essential, as they are 
directly affected by policy decisions, and their 
views, knowledge and experience can provide 
invaluable insight.

While governments are responsible for 
ensuring that policies and strategic plans are 
supported and implemented, a range of stake-
holders – including specialist SCI centres, hos-
pitals, professional associations, universities and 
national and international development agencies 
– can play a significant role through partnership 
and collaboration and by providing financial 
and technical support. Where countries have 
limited resources they can be supported through 
the provision of technical assistance, which may 
include the development of relevant guidelines, 
the organization of regional and country capac-
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ity building and training workshops, and assis-
tance for the development of national policies 
and programmes.

Service delivery

Systems for the delivery of health-care and reha-
bilitation services (including assistive technology) 

vary throughout the world. In terms of pre-hos-
pital care, several different models exist, ranging 
from advanced systems of care that utilize highly 
skilled health personnel to volunteer-based sys-
tems that are common in areas where there are 
few resources. Regardless of what system is in 
place it is essential that pre-hospital care is inte-
grated into the existing health-care system (28).

Box 5.1. Organization of rehabilitation services after the Sichuan earthquake, China

In May 2008, a devastating earthquake in the Sichuan Province of China resulted in an estimated 86 000 dead or 
missing people, and left many more people injured and homeless. There were an estimated 200 hospital admissions 
with injuries to the spinal cord that required intensive medical management. After the earthquake, the Chinese 
Association of Rehabilitation Medicine (CARM) partnered with local government health officials and the Caring for 
Children Foundation (a national NGO) to organize the “NHV” approach to address the rehabilitation needs of people 
with SCI and other traumatic disabling injuries. This approach combined NGO funding (N), resources from local 
health departments (H), and commitment from professional rehabilitation volunteers (V) to provide a comprehen-
sive continuum of services from institutional-based rehabilitation (IBR) to community-based rehabilitation (CBR). 
The Law of the People’s Republic of China on the Protection of Persons with Disabilities 2008 (24) and the CRPD (21) 
provided the legislative framework for the NHV model.

As a result of the severely disrupted health-system infrastructure in the provincial capital of Chengdu and neighbour-
ing areas and the overwhelming number of traumatic SCIs and other disabling injuries following the earthquake, mass 
evacuation of medically stable patients took place to hospitals in other parts of China (25). Within several months, 
infrastructure was sufficiently restored for most people to return directly to their homes and displacement camps, 
or to be transferred to hospitals in the Chengdu area for continued medical care. In anticipation of the rehabilitation 
needs of people returning to the community, CARM in partnership with local government health officials and the 
Caring for Children Foundation developed a project to provide second-stage fracture surgery and rehabilitation for 
people with fractures, SCI, amputations, traumatic brain injuries, and peripheral nerve injuries.

An area rehabilitation needs assessment was conducted with the assistance of Handicap International and the Caring 
for Children Foundation to identify people who would benefit from IBR. Following piloting, IBR was implemented 
at the health department hospital in Mianzhu County.

After discharge to the community, the emphasis shifted to CBR and in particular to its health component – promo-
tion, prevention, medical care, rehabilitation and assistive devices. Other components of CBR were also addressed, 
including the livelihood, social and empowerment components, through the provision of employment services, 
personal assistants and peer group support.

People who sustained injuries as a result of the earthquake received “fee-free” IBR along with coverage for basic 
living needs such as expenses for transport to the hospital. Overall, the cost–effectiveness of the NHV model was 
facilitated by providing IBR at nearby county hospitals as opposed to the more distant provincial hospitals.

The effectiveness of the NHV model for SCI rehabilitation has been shown by Li (26) who demonstrated an average 
improvement of 30 points in the Barthel Index, a measure of activities of daily living, in 51 earthquake victims with 
SCI who were treated under NHV modalities. Medical complications were managed effectively in most patients. 
Moreover, Hu (27) showed improvements in self-reported quality of life, overall health, and satisfaction with social 
relationships, as well as physical independence and mobility, in 26 subjects with SCI who had been discharged to 
the community under the NHV model.
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Acute and post-acute medical services for 
people with SCI are usually provided through 
inpatient facilities such as trauma centres, gen-
eral hospitals and specialist SCI units or centres, 
while rehabilitation services can be provided 
through inpatient, outpatient and/or community 
settings. In high-income countries, specialized 
and integrated systems of care for SCI are usu-
ally the preferred option – i.e. services are pro-
vided “under one roof” or there is an organized 
system that enables seamless transition between 
each stage of care, as discussed in Chapter 4.

A policy statement released by the European 
Spinal Cord Injury Federation (ESCIF) advo-
cates the centralization of treatment, rehabilita-
tion and lifelong care for people with SCI and the 
development of dedicated centres that are able to 
manage all aspects of a person’s care (29). Early 
intervention through specialized centres or ded-
icated teams within general hospitals has been 
reported to result in better outcomes for people 
with SCI (2). A shorter length of stay in a special-
ist centre/unit or overseen by a dedicated team 
has been shown to reduce costs, lead to fewer 
complications, and result in fewer rehospitaliza-
tions following discharge, compared to alterna-
tive or nonspecialized services (2, 30–42).

A study in nine countries across the world, 
including two developing countries, found that 
SCI units are usually led by a physician trained 
in physical and rehabilitation medicine (43). 
Services required in the rehabilitation phase 
included physiotherapy, occupational therapy, 

counselling, assistive technology provision, over-
view of rights, and psychological and psycho-
sexual support. Patients received between two 
and five hours of therapy a day, usually five days 
per week, although there was considerable varia-
tion in treatment time and length of stay (43, 44).

The provision of assistive technology involves 
the design, production and distribution of prod-
ucts, and the delivery of relevant services such 
as assessment, fitting and training (45). Depend-
ing on the model of service delivery, people with 
SCI can acquire assistive technology through a 
range of different stakeholders, including gov-
ernment services, international agencies, NGOs, 
the private sector or a combination of these 
(public−private partnerships). Where govern-
ment resources are limited, other stakeholders 
may play a greater role in the provision of assis-
tive technology. National studies on the living 
conditions of people with disabilities in five 
African countries indicated that the majority of 
assistive devices were provided by sources out-
side the government, although some countries, 
e.g. Namibia, in this group had a much higher 
proportion of government-provided assistive 
technology than others (see Table 5.1).

People with SCI, in association with their 
family members, need also to be empowered 
with bladder and bowel management and skills 
such as transferring, wheelchair skills and self-
care. Vocational rehabilitation, sports and cul-
tural activities may follow.

Table 5.1. Provision of assistive technology by stakeholder

Country Government NGO Private Other source

          Malawi           19%           9%           34%           38%
          Mozambique           47%           4%           36%           13%
          Namibia           60%           3%           30%           7%
          Zambia           14%           9%           44%           33%
          Zimbabwe           28%           8%           31%           33%

Sources (11–15).
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Barriers
People with SCI frequently encounter barriers 
to maintaining a healthy lifestyle and accessing 
health-care services. Some of those barriers are 
described below.

Availability
Given the multiple health care needs of people 
with SCI, a comprehensive range of services 
is required. The delivery of services through 
specialist centres, while preferred for people 
with SCI, requires a substantial investment of 
resources, and such health-care and rehabilita-
tion services are often centralized with limited 
availability in rural and remote areas (2). A study 
investigating factors that influence the utiliza-
tion of health care by former military personnel 
with SCI in the USA found that distance from 
general health-care facilities had an impact on 
utilization – i.e. those who lived further away 
from inpatient and outpatient services used them 
less (46). A study carried out in rural and remote 
areas of Australia found that specialized ser-
vices such as pain management and wheelchair 
seating were typically difficult to access, as were 
diagnostic testing and specialized equipment 
(47). Owing to the low incidence of SCI, it is very 
difficult to create sustainable specialized health-
care services in rural and remote areas (47).

Accessibility
People with disabilities often report difficulty in 
accessing health-care facilities. A lack of acces-
sible and appropriate equipment may cause 
doctors and other health-care professionals to 
forego, omit or fail to consider appropriate (and 
otherwise routine) procedures for people with 
disabilities (2). A survey of physicians in the USA 
revealed that, although they were aware of some 
physical barriers in their offices, they continued 
to use inaccessible equipment (48).

Systems for the delivery of health-care and 
rehabilitation (including assistive technology) 
services can be difficult for people with disabili-
ties and their family members to negotiate: com-

plicated processes and service fragmentation 
have been found to be major barriers to meet-
ing needs (5). There is rarely a “one-stop shop” to 
support access to assistive technology, and there 
are often competing interests among designers, 
manufacturers, suppliers, fitters and funding 
sources. In some countries assistive technology 
services may be separate from health services, 
making coordination difficult. In one study con-
sumers cited that delays in service delivery, the 
number of organizations and officials involved, 
and poor treatment by professionals were con-
tributing factors to unmet needs for assistive 
technology (20).

Acceptability
In many instances people with SCI report that 
rehabilitation programmes do not meet their 
needs – i.e. they are standardized and are not 
tailored to individual requirements (17). For 
example, assistive technology is frequently “pre-
scribed” without consideration of the individual 
requirements of users and their living environ-
ments. Attitudes such as “something is better 
than nothing” and “one size fits all” are common 
where resources are limited (49–51).

Inadequate assessment of user needs may 
result in individuals being matched with inap-
propriate equipment (52), resulting in negative 
consequences. For example, where wheelchair 
systems are not tailored to individual need, 
people with SCI are at risk of secondary con-
ditions such as pressure areas, repetitive strain 
injuries, and shoulder injuries (53, 54).

People with SCI often have limited access to 
the information and support required to make 
informed decisions about health care and reha-
bilitation. Individuals may be particularly vul-
nerable during the early stages of their injury, as 
their lack of experience and knowledge can limit 
their insight into their own needs (55). Low user 
involvement may explain why a large number 
of wheelchairs provided in low- and middle-
income countries are not appropriate for users in 
their environment (56, 57) or are abandoned (55).
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Addressing barriers
Coordination of services
As multiple stakeholders are involved in the 
delivery of services for people with SCI, a sys-
tematic and unified approach to service delivery 
is vital. Regardless of which type of service deliv-
ery model is in place, services should be coordi-
nated to ensure smooth transitions between the 
different stages and settings of care (39, 58). Care 
coordination promotes a collaborative interdis-
ciplinary team approach to service delivery, 
linking people with SCI to appropriate services 
and resources, and ensuring a more efficient 
and equitable distribution of the resources (2). 
It involves identifying a care coordinator, devel-
oping an individual care plan, and providing 
appropriate referral and effective information 
transfer to other services (2). A study involving 
Sweden and Greece compared similar groups of 
people with SCI and concluded that better out-
comes were achieved with fewer complications 
when there was a predefined process for manag-
ing a person over the first year following trau-
matic SCI (59).

Using alternative and complementary 
models for service delivery
Where dedicated specialized services for people 
with SCI are not possible, other models of service 
delivery can be considered to meet their needs. 
Some alternative models are outlined below. It 
should be emphasized that these are not stand-
alone models; they should form part of a coordi-
nated system of care.

Smaller dedicated units or teams
SCI units or teams can be set up within the 
framework of general hospitals. For example, a 
specific SCI team in Brazil and a small unit in 
Afghanistan were established in surgical hospi-
tals and orthopaedic centres and supported by 
a home-based follow-up programme (2, 60). In 
Viet Nam, the National Rehabilitation Centre 
partnered with Handicap International in a pro-
ject to decentralize SCI services by establishing 
specialist units in existing rehabilitation centres.

Specialist support for mainstream health 
services
Mobile consultation teams have been proposed 
as a way of supporting people with SCI who are 
in acute care hospitals that do not have special-
ist SCI units (38). These teams can assist with 
the prevention and management of compli-
cations associated with SCI, advise on timely 
referrals to rehabilitation services, assist with 
discharge planning, and provide education to 
hospital staff. SCI centres could have a role pro-
viding consultancy and education to strengthen 
the capacity of primary health care and social 
services to follow up issues affecting people with 
SCI living in the community (5).

Outreach models
Outreach models enable people with SCI to 
maintain contact with specialist health-care pro-
viders following discharge from tertiary centres. 
In these models, services are delivered closer to 
where people live, thus overcoming barriers such 
as distance and transport costs. Outpatient clin-
ics and home visiting together with “flying clin-
ics” (see Box 5.2) are examples of outreach models 
that can provide access to specialist medical and 
rehabilitation services for people with SCI living 
in rural and remote communities, and they are 
recognized and supported by people with SCI as 
alternative forms of service delivery (5).

Telemedicine/telerehabilitation
Information and communication technology has 
been used to deliver ongoing support services 
for people with SCI (61, 62). Teleconsultation 
and web-linked guidance for medical care and 
rehabilitation has been used for the treatment of 
specific SCI complications such as wound care, 
with suggestions that it may be an appropriate 
service delivery model for other areas such as 
bladder management (63). The use of telecom-
munications is also a potential solution to deliv-
ering assistive technology services in rural and 
remote areas (64).

Community-based rehabilitation (CBR)
CBR is a broad development strategy that is cur-
rently implemented in over 90 countries around 
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the world. It has the potential to increase access 
to health care, rehabilitation and assistive tech-
nology for people with disabilities who live in 
communities with few resources (65). Research 
from Uganda found that while the mortality 
of children under five with spina bifida often 
approaches 50%, districts with CBR programmes 
had a mortality rate of 16%, approaching that of 
non-disabled children. Survival rates are asso-
ciated with parental behaviour, which can be 
supported and encouraged by visits from CBR 
workers (66). The development of partnerships 
between existing specialist services and CBR 
programmes provides an opportunity for con-

tinued and coordinated care for people with SCI. 
With appropriate training and supervision, CBR 
workers have demonstrated in many settings 
that they are able to provide ongoing support to 
people with SCI. Many CBR programmes have 
also supported people with SCI through peer 
support initiatives such as self-help groups (67).

Adopting person-driven approaches
A collaborative approach is required in which 
people with SCI (and their family members, where 
appropriate and relevant) are able to contribute to 
planning and decision-making (55, 68). A meta-
synthesis of qualitative research examining peo-

Box 5.2. Flying clinics to East Arnhem aboriginal communities in Australia

Providing ongoing access to health-care and rehabilitation services for people with SCIs in rural and remote areas 
of Australia presents a significant challenge. In Australia’s Northern Territory many indigenous people who sustain 
an SCI are unable to return to their communities because of inadequate health-care and support services.

Major spinal cord trauma and severe non-traumatic lesions are treated at one of the major SCI units in the southern 
part of the country – usually by the South Australian Spinal Cord Injury Service (SASCIS) in Adelaide. Medical treatment 
and rehabilitation for people who sustain less severe lesions of the spinal cord are provided through the Royal Darwin 
Hospital Rehabilitation Service (RDHRS) in Darwin in the Northern Territory. SASCIS holds several outreach clinics in 
Darwin and Alice Springs each year to provide follow-up for people living in the Northern Territory. For indigenous 
people living in areas such as East Arnhem Land, attending these clinics is often difficult, as they live in communi-
ties on islands or in remote locations from which lengthy travel via bush tracks is necessary to reach major towns.

Targeted programmes are required to address the needs of people with SCI who live in the isolated communities 
in northern Australia. In 1994, the Territory Insurance Office Motor Accident Scheme provided funding for an SCI 
rehabilitation physician from Adelaide and a spinal nurse from the Northern Territory to visit two communities in 
East Arnhem Land (Yirrkala and Gapuwiyak). Over time the number of communities visited and people seen have 
increased, with up to 12 clients and seven communities per visit. Since 2002, an allied health professional (occupa-
tional therapist, physiotherapist and/or rehabilitation aboriginal liaison officer) has also accompanied the doctor 
and nurse, and funding has been provided by the RDHRS and the Territory Health Service. Where possible, the spinal 
outreach team consults with members of the Rural and Remote Allied Health team, who may be involved with indi-
vidual clients, and community health staff such as doctors, nurses and aboriginal health workers. When not making 
a community visit, the spinal outreach team is accessible by telephone, telefax and e-mail.

Costs include commercial flights between Darwin and Gove, overnight accommodation in a motel or community 
guest house and flights with the local charter airline. The costs compare favourably with the alternative, which is to 
bringing each person and designated caregiver to Darwin for a minimum of two nights.

Apart from the economic benefits for the health system, there are other benefits for people with SCI, their family 
members and health-care workers. These include the development of a trusting relationship between the person 
with SCI, family members and the specialist SCI team, as well as the ability to provide opportunistic (and planned) 
education for the person with SCI, family members, aboriginal health workers and remote nursing and medical 
staff. The outreach team also gains knowledge about the difficulties and needs of people with SCI living in remote 
communities and about local solutions to problems, which may benefit other communities.
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ple’s experiences of rehabilitation following SCI 
highlighted that they felt valued and respected 
when health-care workers: (i) treated them as 
partners throughout the rehabilitation process; 
(ii) had a direct and open style of communication; 
(iii) shared information; and (iv) included them 
in problem-solving and decision-making (17).

Self-management approaches are criti-
cal for ensuring that people with SCI are able 
to maintain their health in the long-term (54). 
Constraints within health-care systems serve 
to further emphasize the importance of these 
approaches. People with SCI have highlighted 
that bowel, bladder and skin care are some of 
the most important topics for which they require 
education to facilitate self-management (54). In 
addition to the training and education provided 
by health and rehabilitation personnel, there 
are various ways in which people with SCI can 
gain knowledge and skills. The Internet can be a 
good source of information and may be a useful 
means for people with SCI to learn about their 
condition and to empower themselves to play an 
active role in their health care and rehabilitation. 
For instance, the New Zealand Spinal Trust has 
developed “Spinal Essentials,” an online interac-
tive course designed to educate people with SCI 
about spinal anatomy, medical terms associated 
with SCI and issues that they may face (69).

Research has demonstrated that people with 
SCI value input from their peers, whether on an 
informal basis such as meeting other patients 
during hospital admissions or on a more formal 
basis through peer mentoring, peer support and 
peer training programmes (17, 70). Peer-based 
programmes have the potential to improve out-
comes for people with SCI and for their family 
members. For example, a comparative study of 
an SCI peer mentoring programme in the USA 
showed there was a decreased trend in medical 
complications following completion of the peer 
mentoring programme (71).

Peer mentors have a common characteristic 
(i.e. SCI) and provide needed support and assis-
tance by sharing their experiences, knowledge 

and skills. Peer mentors can be used to: build 
confidence in people who have recently sus-
tained an SCI; address issues related to psychoso-
cial adjustment; provide training and education 
about self-care and mobility; provide informa-
tion and advice about health maintenance strat-
egies and the prevention of secondary conditions 
such as pressure ulcers and urinary tract infec-
tions; and initiate referrals to health-care work-
ers where required.

Peer-based training can be incorporated into 
the various stages of health care and rehabilita-
tion and can be used in many different settings. 
NGOs, disabled people’s organizations and CBR 
programmes have successfully used this type of 
training in low-income countries. Organizations 
such as Motivation run peer training for wheel-
chair users in countries such as Malawi, Mozam-
bique, Romania and Sri Lanka. Groups for both 
adults and children promote wheelchair skills, 
health and awareness of disability rights (72).

Improving physical access to 
health-care facilities
The CRPD (21) defines reasonable accommoda-
tion as “necessary and appropriate modification 
and adjustment not imposing a disproportion-
ate or undue burden, where needed in a particu-
lar case, to ensure that persons with disabilities 
enjoy or exercise, on an equal basis with others, all 
human rights and fundamental freedoms.” Rea-
sonable accommodations such as wide automatic 
doors, large examination rooms, height-adjust-
able examination tables, wheelchair-accessible 
scales, and low check-in counters would improve 
the physical access to health-care facilities for 
people with SCI.

Human resources

People with SCI require access to a wide range 
of skilled personnel who are able to provide both 
general and specialist health-care and rehabili-
tation services. These personnel include medi-
cal doctors (e.g. emergency physicians, general 
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practitioners, neurologists, rehabilitation physi-
cians/physiatrists, surgeons, urologists), nurses, 
paramedics, prosthetists and orthotists, psy-
chologists, rehabilitation engineers, therapists 
(occupational therapists, physiotherapists, 
speech therapists), social workers and a variety 
of support staff, including community-based 
health and rehabilitation personnel.

Barriers
There is insufficient information to allow an 
adequate commentary on the global challenges 
relating to human resources in the area of health 
care and SCI. However, the global shortages of 
human resources for health and rehabilitation, 
particularly in low- and middle-income coun-
tries and in rural and remote locations (2, 65, 73, 
74), would suggest that the number of person-
nel trained in SCI is inadequate to ensure that 
people with SCI can access the care they need.

There are few formal training programmes 
for rehabilitation professionals in low- and mid-
dle-income settings. A survey of 114 countries 
showed that 37 had not taken action to train 
rehabilitation personnel (22). Where courses for 
rehabilitation professionals exist, curricula often 
fail to cover the area of SCI adequately. Anec-
dotal evidence suggests that, while many train-
ing programmes include SCI in their curricula, 
information is usually delivered through a series 
of lectures, less time being devoted to practical 
aspects of care.

Lack of expertise among service providers is 
reported to be a significant barrier to people with 
disabilities receiving appropriate assistive tech-
nology (75). Rehabilitation professionals indi-
cated in a study in Maine, USA that they had 
no, or only very basic, knowledge in areas related 
to provision of assistive technology (76). Paedi-
atric occupational therapists reported that they 
had received inadequate training and technical 
support, and that they lacked confidence in areas 
relating to provision of assistive technology (75).

The low incidence of SCI also means that 
health workers who encounter people with SCI 

are often inadequately trained to deal with those 
people’s ongoing care needs. A study carried out 
in Australia showed that the majority of partici-
pants perceived limited local specialist knowl-
edge of SCI to be a major barrier to needs being 
met (5). Several studies have shown that the lack 
of knowledge about SCI among primary care 
physicians, who are for many people with SCI 
the preferred health-care provider, is a barrier to 
the provision of preventative and ongoing health 
care for SCI (48, 77–80).

Addressing barriers
Articles 4 and 26 of the CRPD highlight the obli-
gations of States Parties to promote the training 
of professionals and other staff working with 
people with disabilities (21). To meet the needs 
of people with SCI, countries need to consider 
a range of strategies to build capacity in the 
health and rehabilitation workforce. These strat-
egies include education and training, develop-
ing specialist SCI expertise within the country, 
using alternative methods to provide SCI exper-
tise where it is not available locally, developing 
collaborative practice between health workers, 
improving quality and efficiency in service deliv-
ery, and introducing incentives to retain health 
workers in remote areas.

Establish and strengthen training 
programmes for rehabilitation professionals
There is a worldwide need to establish training 
programmes to address the significant short-
age of rehabilitation personnel. Training pro-
grammes should be established at all levels, 
including higher education (undergraduate and 
postgraduate), mid-level education (certificate) 
and entry-level education (targeting disciplines 
such as community health and CBR). Training 
programmes for rehabilitation personnel should 
be reviewed in collaboration with professional 
associations, training providers and spinal injury 
societies/associations to determine the best way 
to integrate information on SCI, health and reha-
bilitation including assistive technology.
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Support continuing professional development
Ongoing professional development (including 
supervision) is needed to maintain or upgrade 
the knowledge and skills of existing health-care 
and rehabilitation personnel, and can be linked 
to registration and a licence to practice. In Aus-
tralia a service model, whereby rural health pro-
fessionals were provided with education and 
professional support, was found to improve their 
confidence in managing people with SCI (47). 
Various delivery modes can be used, including 
face-to-face, on-the-job or Internet-based train-
ing, and also telemedicine/telerehabilitation. The 
particular mode used will depend on the context 
and model of service delivery (73).

While some health care needs are unique 
to people with SCI (e.g. autonomic dysreflexia), 
many other health care needs (e.g. bowel, blad-
der and pressure management) are also relevant 
to other health conditions. Consideration can be 
given to integrating and expanding training on 
issues that are relevant to a wide range of health 
conditions, as well as on strategies to promote col-
laborative practice between health-care and reha-
bilitation personnel (73, 81). E-learning packages, 
such as the one launched by the International 
Spinal Cord Society (ISCoS) in 2012, can help 
provide essential information and support for 
health-care and rehabilitation personnel working 
in the field of SCI (82). International, regional and 
national professional networks such as the Inter-
national Network of Spinal Cord Injury Physio-
therapists (SCIPT) may also help to facilitate the 
exchange of ideas, knowledge and resources (83). 
“Observerships”, an initiative of the International 
Spinal Cord Society Educational Committee, are 
designed to provide eligible health profession-
als with opportunities to observe management 
practices in SCI centres for a period ranging from 
three weeks to three months (84).

Utilize non-health professionals 
to deliver services
As inpatient rehabilitation periods become 
shorter, rehabilitation professionals face the chal-

lenge of providing services within shorter time 
frames (71). As highlighted under the section on 
service delivery above, peer support, mentoring, 
counselling and training can be helpful in provid-
ing guidance and assistance to people with SCI 
and can help to overcome underlying weaknesses 
in the health system. Many organizations, such 
as community-based NGOs and disabled peo-
ple’s organizations, have established peer-based 
support programmes. Specialist SCI services 
have also included peer-based programmes and 
integrated them into medical care and rehabili-
tation services. Provision of training and super-
vision is essential to the success of programmes 
delivered by non-health professionals (71).

Ensure that family members receive 
adequate training and support
Family members can be valuable resources by, 
among other things, assisting people with SCIs 
to access care, supporting the implementation of 
rehabilitation programmes, and providing assis-
tance with activities of daily living. In Nigeria an 
intensive 12-week programme was developed for 
the management of SCI. The orthopaedic hospi-
tal had limited beds and could not accommodate 
people for lengthy inpatient stays. Family mem-
bers were trained in blocks of time to comple-
ment and overcome the lack of experienced and 
available personnel (85). NGOs can also provide 
training and support to the caregivers of people 
with SCI in developing countries, with a focus 
on health care maintenance, manual handling 
and challenging emotional issues (86).

Health technologies

Health technologies are required across all 
phases of health care for people with SCIs, and 
they are essential for safe and effective preven-
tion, diagnosis, treatment and rehabilitation 
(87). Health technologies can be broadly catego-
rized under the following areas: emergency and 
essential surgical care; diagnostics and labora-
tory technology; diagnostic imaging; and medi-
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cal devices (including assistive technology). 
Although also discussed elsewhere, assistive 
technology and wheelchairs are the particular 
focus of this section.

Barriers
Many countries may be unable to respond to the 
assistive technology needs of people with SCIs 
due to barriers associated with production, dis-
tribution and maintenance. In many low- and 
middle-income countries, production and dis-
tribution of assistive technology is small-scale 
or in some instances non-existent (50, 88). Many 
countries have limited access to the materi-
als and equipment needed to produce assistive 
devices. The demand for assistive technologies 
in developing countries may be limited due to 
the decreased purchasing capacity of potential 
users and limited awareness among the users of 
the existence and benefits of devices.

Many countries with limited resources also 
rely on donations from international organiza-
tions and NGOs. This model is commonly used 
to supply and distribute new or refurbished 
wheelchairs in low-income countries. While 
this approach is well-intentioned and enables 
the distribution of a large number of wheel-
chairs in a cost-efficient manner, it has several 
limitations, as outlined below, and is unsustain-
able in the long term as it does not build local 
capacity (89). Assistive technology is not appli-
cable across all contexts; for instance, wheelchair 
designs that are appropriate for people with SCI 
in high-income countries may not be useful for 
those in low-income countries (18). In addition, 
the level of service delivery that accompanies the 
donation of assistive technology may also vary 
between different organizations (88). Devices 
are also often prescribed without the provision 
of adequate training and support for users (56, 
90), which can have a range of consequences.

The abandonment or non-use of assistive 
technology can be an indicator of unmet needs. 
Rates of assistive technology abandonment have 
been shown to be highest during the first year 

of use, and then again after five years of use 
(91). Assistive technology may be abandoned as 
a result of changes in the needs of users, poor 
device performance (in terms of effectiveness, 
reliability, durability, comfort, safety or ease 
of use), and lack of involvement of users in the 
selection process (91). The type of device and the 
level of SCI are likely to play a role in the aban-
donment of technology (92).

Addressing barriers
Low-cost sustainable strategies are required for 
the provision of appropriate assistive technolo-
gies in developing countries. The suitability of 
each approach will depend on the context in 
each country and may vary for different types of 
assistive technologies. Factors for consideration 
include input (financial and technical require-
ments), sustainability (the potential for estab-
lished production without external input or with 
long-term stable external input), appropriateness 
(how well the technology meets the needs of the 
user) and impact (quantity that can be produced 
and delivered in a given period of time) (88).

Design of appropriate technology
Appropriate technology requires that design fea-
tures are customized to the user’s environment, 
needs and preferences (93). Local issues, such as 
rough terrain, limited access to electricity and 
supply of device components when a breakdown 
occurs, need to be considered (18, 88, 94). Several 
organizations have developed mobility devices 
for developing countries that overcome many of 
the local issues (72, 95). Standards can improve 
the quality of assistive technology, increas-
ing the reliability of products and reducing 
potential risks for users (96). The International 
Standards Organization (ISO) has standards for 
manual and powered wheelchairs and scooters, 
and transportation standards that relate to the 
transportation of people in wheelchairs in buses 
or vans (96). However, these standards are not 
necessarily applicable in all contexts, and it is 
important to develop national standards that 
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take into account factors such as the local envi-
ronment and user characteristics (18, 97).

Selection of suitable models for 
production and distribution
Different models for production can be used in 
low-income countries to increase the availability 
of assistive technology. For example, small-scale 
workshop models involve the establishment 
of local fabrication facilities that may increase 
sustainability, provide employment for local 
people (including people with disabilities), and 
offer products that can be more affordable and 
appropriate for the local environment (89, 98). 
However, such models have had varying levels of 
success in low-income countries, as they require 
significant time and financial investment to set 
up and sustain. In addition, they are often lim-
ited in their ability to respond to the total needs 
of the population (88). Some countries like India 
and China have the capacity to undertake pro-
duction on a larger scale, supplying products at 
national, regional and local levels.

Comprehensive service delivery
Appropriate services are required to assist people 
to select, acquire and learn to use assistive tech-
nologies. Such services include: assessment and 
prescription; selection and fitting; user training 
and support on device use; follow-up to ensure 
safe and efficient use; and ongoing maintenance, 
repair and replacement. Without comprehen-
sive services in place, users’ needs that change 
over time cannot be accommodated, outcomes 
will be compromised, and assistive devices may 
be abandoned (89). A study in Guatemala that 
evaluated the perceptions of caregivers receiving 
donated wheelchairs for their children with dis-
abilities (94) showed that, while they perceived 
the wheelchairs to be beneficial, the caregivers 
noted the need to provide wheelchairs in collab-
oration with local services to support wheelchair 
use (see also Box 5.3).

Publications such as the Guidelines on the 
provision of manual wheelchairs in less-resourced 

settings provide useful information and recom-
mendations on service delivery (18).

Many lessons can also be learned from coun-
tries with comprehensive delivery systems (45). 
For instance, in the USA the Assistive Technology 
Act of 1998 funds programmes in each state to 
provide a range of services, including demonstra-
tion centres, loan schemes, technical assistance 
and outreach to rural populations (103). Demon-
stration centres and loan banks have the potential 
to increase user awareness about available assis-
tive technology (104), as well as to improve the 
knowledge and skills of practitioners and support 
decision-making processes (104). People are able 
to try out assistive devices in their own environ-
ments before making decisions about whether 
they are suitable for their needs (91).

Health information systems

As highlighted in Chapter 2, many countries lack 
basic information about SCI (105). Information 
about SCI at the individual, service and popula-
tion levels is imperative to facilitate health sector 
planning and budgeting, to guide injury preven-
tion and health promotion efforts, to assist with 
directing further research and to improve out-
comes of rehabilitation (29, 106).

Information should be collected at the indi-
vidual, service and population levels, as follows:
1. At the level of the individual, information 

should include age, gender, the mechanism 
or cause of injury, date of injury, days hos-
pitalized, complications, associated inju-
ries, types of services received, treatment 
outcomes, neurological status, place of dis-
charge and rehospitalizations (106–110).

2. At the medical and rehabilitation service 
level, information is required on services, 
service outcomes, and the cost and benefit 
of medical and rehabilitation services at 
facility level (2, 65, 111). The information 
may include costs, human resources, facil-
ity resources (e.g. beds), type of services, 
frequency of service, referral and waiting 
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Box 5.3. Wheels of change: towards appropriate wheelchair user services in Romania

The need for appropriate wheelchair services in Romania continues to increase every year. In 2010 it was estimated 
that “one in every five persons who need a wheelchair does not have such equipment … Those not served are either 
completely immobilized, or have to fend for themselves” (99).

The Motivation Romania Foundation (MRF) was established in 1995 to provide sustainable programmes to increase 
the quality of life of Romanians with disabilities and has supported over 9000 children and adults with mobility-
related impairments in Romania to access a comprehensive package of services.

MRF’s wheelchair programme has grown from an initial 20 wheelchair users to approximately 1000 served annually, 
with peer-group training in the use of appropriate mobility equipment and independent living. MRF’s wheelchairs 
were initially funded through donations and grants. Now, however, they are also partially funded by the National 
Health Insurance Agency (NHIA), which covers 16−30% of the total demand.

In 2004, 2009 and 2011, funding from the United States Agency for International Development (USAID) was crucial 
to increasing the capacity of MRF’s wheelchair user service. The funding supported seven regional teams, each 
including one wheelchair technician/independent living trainer (wheelchair user) and one physiotherapist, to pro-
vide the following services:

 ■ Assessment and prescription of wheelchairs: this includes personalized measurements to ensure that wheel-
chairs fit the individual needs of each user.

 ■ Provision of wheelchairs and specialized seating: wheelchairs both with and without adaptations are provided 
to a wide range of wheelchair users, and special seating equipment is provided specifically to children with 
cerebral palsy.

 ■ Independent living training: peer-led training is available for wheelchair users and includes training in wheel-
chair skills, personal hygiene, self-management (e.g. prevention and management of pressure ulcers and uri-
nary tract infections), sexuality and inclusion, counselling and peer support groups.

 ■ Wheelchair sports
 ■ Architectural accessibility: the first national electronic resource of wheelchair-accessible buildings in Romania 

(100, 101).

Important challenges need to be overcome before more Romanians with mobility impairments are able to access 
appropriate wheelchairs together with the necessary training. Romanians who need wheelchairs are entitled to 
receive one every five years at a basic price paid by the NHIA to certified distributors. Approval for funding can take 
many months and the individual needs of each user are not considered as this price does not include assessment, 
adaptations or wheelchair skills training. MRF has attempted to overcome these challenges in several ways, namely:

 ■ The awareness of appropriate wheelchair provision has been increased among prescription specialists. In 2010, 
MRF introduced the WHO-ISPO-USAID Guidelines on appropriate wheelchair provision in less resourced settings. 
In 2011 MRF organized the first WHO training workshop for wheelchair prescription professionals and plans 
to expand this training countrywide to increase appropriate wheelchair provision in Romania. In 2012, MRF 
introduced into the Romanian Code of Occupations (COR) a new profession – that of Wheelchair Assessment, 
Prescriptions and Adaptations Technicians, and are working to develop an officially recognized training cur-
riculum and course for this profession, based on the WHO wheelchair service training package (102).

 ■ A wheelchair fund has been established with the help of donors to ensure appropriate provision and rapid 
delivery.

 ■ Funds have been raised from international donors to cover the need in the medium term.

By working to overcome the challenges of wheelchair provision in Romania, MRF is enabling more people with 
mobility impairments to access the wheelchairs they need and to develop the skills and confidence to participate 
in education, employment and community life.

Source (101).
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lists. All information can be used and aggre-
gated with individual progress data both to 
identify the economic benefits and efficacy 
of services and to assist in developing pri-
orities for health research, funding and 
resource allocation (112–115). There should 
also be periodic evaluations of the outcomes 
and the impact (cause and effect) of policy, 
programmes and medical and rehabilitation 
services (116).

3. At the population level, data collection can 
be used to determine the incidence, preva-
lence and etiology of SCI and to map trends.

It is also important to produce information on 
the barriers and facilitators a person experiences 
in terms of legislation and policies, organizational 
structures, services beyond health and rehabilita-
tion (e.g. transport), and attitudes (109, 117).

Establishing regional and/or national SCI 
registers is important (29). Countries need to 
work towards developing information systems 
by identifying gaps in data availability and qual-
ity and by prioritizing the types of information 
required. To facilitate the collation and com-
parison of data at the international, regional 
and national levels, consistency is needed in the 
framework and terminology used (106). Chapter 
2 provides details of international frameworks 
developed to assist health systems to collect 
information on SCI.

Financing and affordability

Barriers
People who have sustained SCI require ongoing 
access to medical care and rehabilitation from 
the time of injury. Therefore both the initial and 
ongoing costs associated with SCI can be signifi-
cant (40, 118). These costs vary according to the 
context and type required (40) and cannot be 
generalized across settings due to differences in 
health system structures and funding. Chapter 2 
provides further details.

People with SCI often face additional health 
service expenditures and out-of-pocket pay-
ments, which can place undue stress on indi-
viduals and their families (79). In general, 
people with disabilities experience higher rates 
of poverty than nondisabled people (2) and are 
therefore unlikely to be able to afford the costs 
associated with health care, rehabilitation and 
assistive technology. A study in Nigeria (one of 
the few carried out in a low-income country) 
reported that, for 41.1% of people with SCI par-
ticipating in the study, acute treatment costs rep-
resented more than 50% of their annual income 
(119). In this study, “cost” took into account both 
direct costs (e.g. hospital charges) and indirect 
costs (e.g. loss of income).

Where the costs of assistive technology are not 
covered or subsidized by third parties, products can 
be inaccessible for people with SCI, and particularly 
for those living in low- and middle-income settings 
(120). A study carried out among people with physi-
cal impairments (including SCI) in Uganda showed 
that the primary barrier to assistive devices was 
financial − the purchase, maintenance and replace-
ment costs were too expensive (121). An individual 
with traumatic SCI who has just incurred high costs 
of medical and rehabilitation care may have no funds 
left to buy and maintain an appropriate wheelchair.

Financial barriers are also relevant in high-
income settings. For example in the USA almost 
one half of all assistive technology is obtained 
without the help of a third-party payer (19). Gov-
ernments, NGOs or health insurance companies 
typically pay for, or underwrite, the provision 
of “medically necessary” assistive technology, 
but service costs and coverage limitations may 
restrict access to this technology (19). People 
with disabilities are often confronted with eli-
gibility requirements, restrictions, paperwork, 
rules, regulations, and denials and refusals. This 
can result in inequities in the types of technology 
people from lower socioeconomic backgrounds 
are able to acquire. For example, people with 
SCI from low socioeconomic backgrounds were 
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more likely to receive standard wheelchairs than 
wheelchairs customized for their needs (93).

Addressing barriers
Countries need to ensure adequate funds are 
available to finance health-care services to 
ensure that all people, including those with SCI, 
can access the services they need.

Various financing options have the poten-
tial to increase the availability of health-care 
services for the general population, as well as for 
people with SCI (2). These options include: rais-
ing sufficient resources for health by increasing 
the efficiency of revenue collection; reprioritiz-
ing government spending; innovative fundrais-
ing; and improving the overall efficiency of the 
health system. Streamlined and coordinated ser-
vice delivery, for instance, can minimize admin-
istrative costs, avoid duplication, and avoid 
delay in health care and rehabilitation, which 
may result in the need for protracted and more 
expensive health care (e.g. pressure ulcers).

Strategies to improve access to assistive 
technology include promoting local production, 
reducing duty and import tax, and improving 
economies of scale based on established need 
(2). The causes of the abandonment of technol-
ogy and the cost implications associated with it 
suggest that consideration could be given to the 
loan, rental or recycling of equipment during the 
period in which abandonment is most likely (91). 
Funds saved through loan or rental programmes 
could be used to support funding systems for 
long-term needs (91).

In some countries national or state insur-
ance schemes, compulsory third party insurance 
or voluntary donation models provide compen-
sation for people who sustain traumatic SCI, 
for example as a result of road traffic injuries. 
In Switzerland, membership in a benefactors’ 
association run by the Swiss Paraplegic Founda-
tion, requiring a small yearly donation, entitles 
the individual to a substantial coverage of costs 
in the case of a traumatic SCI. Membership is 
open to anyone regardless of place of residence, 

location of accident or treatment (122). In New 
Zealand, the Accident Compensation Corpora-
tion provides comprehensive, no-fault personal 
injury cover (regardless of cause) for all New 
Zealand residents and visitors to New Zealand 
(123). It is funded through levies on people’s 
earnings, businesses’ payrolls, the cost of vehicle 
fuel and vehicle licensing fees, as well as through 
other government funding.

As there are many causes associated with 
SCI, other mechanisms need to be in place to 
ensure that people are protected from the finan-
cial risks associated with the use of health-care 
and rehabilitation services. Given the high costs 
associated with SCI, affordable health insurance 
is essential to minimize the need for direct pay-
ment at the point of care. Disability insurance 
schemes can provide a secure and consistent 
pool of support for services and for people with 
disabilities (e.g. (124).

International cooperation is needed as many 
developing countries may lack the resources 
required to establish specialist services for people 
with SCI. Article 32 of the CRPD highlights the 
need for States Parties to undertake measures 
with other States, together with international 
and regional organizations and civil society, to 
provide economic and technical assistance to 
facilitate access to health care, rehabilitation and 
assistive technologies (21).

Research

Emerging treatments
Research relating to the medical care and rehabil-
itation of SCI has taken place for decades and, as a 
result, there have been many gains that have ena-
bled people with SCI to maintain a high quality of 
life and to live as long as the general population.

There have been remarkable innovations in 
assistive technology, which have been of benefit 
to those people with SCI who can access them. 
For example, advances in wheelchair technol-
ogy have meant that the needs of people with 
SCI are better accommodated through tilt-and-
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recline mechanisms and elevating leg-rests that 
address postural alignment, function (includ-
ing physiological functioning), spasticity, con-
tractures, pressure management, comfort and 
other issues (125). The development of virtual 
environments and robotics (126, 127), as well as 
computer technology such as the use of speech 
or eye movements to type and the introduction 
of alternative keyboards (128, 129), has helped 
to facilitate rehabilitation and engagement in life 
activities. Research on the neurological control 
of devices has resulted in the development of 
prosthetic arms that people can move by think-
ing about what they want to do (120).

Several potential treatments for SCI are begin-
ning to emerge. Some of these treatments are still 
undergoing animal trials, while others are at the 
preclinical stage of research and some treatments 
that are showing potential are currently being 

trialled in humans (130–133). Treatments such as 
stem cell therapy are highly controversial because 
of the scientific, safety and ethical issues involved 
(see Box  5.4). Despite the efforts of researchers 
there are currently no known treatments capa-
ble of restoring or repairing the injured spinal 
cord. Biomedical researchers generally share the 
belief that it is likely that, in the future, a combi-
nation of new treatments combined with exist-
ing medical care and rehabilitation will achieve 
real and significant progress towards restoring or 
repairing the spinal cord (133). People with SCI 
and their families seeking new treatments in the 
hope of a cure need to be aware of the complex-
ity and uncertainty in this field. They should be 
encouraged to seek advice from multiple sources, 
including clinical experts, reputable researchers 
and people with SCI who might have experienced 
some of these treatments.

Box 5.4. Stem-cell treatment: hope or hype?

The discovery of nervous system stem cells and rapid advances in stem cell biology have raised hope that stem-cell 
treatments could contribute to the reversal of severe neurological diseases, including SCI. These discoveries have 
also created a business opportunity for entrepreneurs in less regulated jurisdictions to sell stem-cell treatments to 
people with serious diseases who are desperate for recovery, which has become known as “stem-cell tourism.” Such 
treatments have not been thoroughly tested and evaluated in properly designed clinical trials, nor has regulatory 
approval been given by recognized bodies such as the United States Food and Drug Administration.

Several variables have contributed to the rapid development of stem-cell tourism (134). These include the existing 
successful uses of stem-cell treatments for haematological diseases such as leukaemia. Thus entrepreneurs with access 
to clinical-grade cell-processing facilities can prepare and deliver cells for a variety of unsubstantiated indications. 
In addition, access to the Internet has created unprecedented advertising opportunities (135), and the availability 
of treatments in countries such as China and India has increased medical tourism (136).

Stem-cell entrepreneurs argue that people with SCI are being denied effective treatment due to obstructive regula-
tory requirements, overly cautious scientists and rigid research designs, including randomization and controls (137). 
However, other than anecdotal reports, such entrepreneurs have contributed little to the vital data that must be 
gathered before stem cells can be used safely and effectively. Comprehensive long-term follow-up to determine the 
actual consequences of the treatments is often lacking. When stem-cell treatment is offered along with renewed 
rehabilitation, it becomes difficult to determine whether it was the stem cells or the rehabilitation that was respon-
sible for any functional improvements.

One of the first published papers critical of stem-cell tourism involved neurological examinations of people with 
SCI who had received fetal cells before and after direct spinal cord implantation (138). Subsequent reports from 
this trial by the Chinese investigators have sought to clarify which individuals can benefit from the transplantation 
procedure (139). Serious complications occurring after fetal stem cell transplantation have been described (140). 
Numerous not-for-profit and government entities issued statements describing the risks of stem-cell tourism and 
created educational tools for people with SCI and their families to consider before undergoing stem-cell treatment. 

continues …
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Other research
Insufficient evidence is available on the most 
appropriate models of service delivery for people 
with SCI. Further health service research is 
required to determine rates of access (19) and 
to identify cost-efficient and equitable service 
delivery models for improving access. Evidence-
based guidelines are also needed by a wide range 
of stakeholders, including people with SCI, 
health-care personnel, governments and fund-
ing bodies. Without such guidelines, health-care 
personnel and others will have limited ability to 
make informed clinical decisions about appro-
priate interventions and will be unable to support 
people with SCIs to make informed choices about 
their care. In the area of assistive technology, 
there is currently very little empirical evidence 
regarding the impact on outcomes for people 
with SCI (147, 148). Without outcomes research 
in the area of assistive technology for people with 
SCI, it will be difficult to determine what works, 
how well it works, and for whom it will work.

Conclusion and 
recommendations
This chapter has provided a broad overview of the 
ways in which health systems can be strength-

ened to ensure that people with SCI can access the 
health services (including rehabilitation and assis-
tive devices) they need. On the basis of the evidence 
presented in this chapter, the following recommen-
dations should be considered. A broad range of 
stakeholders have roles to play and should be con-
sulted in efforts to apply these recommendations.

Leadership and governance

■ Conduct a comprehensive situation analysis 
to provide a baseline for sustainable national 
planning.

■ Develop or revise national policies and plans 
in accordance with the situation analysis 
and the best available research evidence and 
best practices.

■ Develop partnerships with other relevant 
sectors (e.g. education, employment, trans-
port, social sectors) to increase the possibil-
ity of improved health outcomes for people 
with SCI.

■ Engage in policy dialogues with key stake-
holders to capitalize on the evidence from 
research and the knowledge, experience 
and views of people involved or affected by 
future policy decisions.

■ Multilateral and bilateral donors should pro-
vide adequate financial and technical support 

Key consensus principles emerging include: clinical trials should never involve payment from patients or their fami-
lies; treatments need to be adequately characterized; pharmacological or toxicological data need to be improved to 
establish reasonable evidence of safety and efficacy; and a key indicator that a stem-cell treatment is questionable 
is when a single treatment is advertised as having efficacy for a spectrum of diseases (141).

There is a danger that legitimate stem-cell research will become discredited due to the rogue researchers who offer 
unsubstantiated therapies. As a result of increased government scrutiny, some stem cell clinics have been closed, 
including some following serious adverse events (142), while others have been fined for fraudulent advertising. 
Educational information is now available to advise individuals about the risks of stem-cell treatments (143), and 
considerable attention has been directed towards the ethical problems and difficulties with informed consent that 
arise in the context of therapeutic misconception (130). Attempts are underway to distinguish valid medical inno-
vation from the unfounded application of stem cells as treatments (144, 145). Nevertheless, the lure of a potential 
cure is a powerful enticement, especially when combined with anecdotal reports of remarkable changes in patients. 
Thus, those with SCI may continue to purchase hope-inducing treatments (146) until potent scientifically validated 
treatments for acute and chronic SCI are a reality.

… continued



Chapter 5 Health systems strengthening

113

for developing countries through sustainable 
and transparent international cooperation.

Service delivery

■ Map existing services relevant to people with 
SCI, identify barriers to access and build the 
capacity of these services, avoiding duplica-
tion or the establishment of parallel services.

■ Ensure that appropriate systems are in place 
for the delivery of services for people with 
SCI. Where resources are adequate this should 
include access to specialized services. In less 
well-resourced settings, SCI units or teams in 
generalized hospitals should be developed. In 
all settings, systems need to be put in place to 
ensure a continuum of treatment for individu-
als when discharged to the community.

■ Establish effective communication and refer-
ral systems to ensure coordination across 
the three phases of care: (i) pre-hospital and 
acute medical care; (ii) post-acute medi-
cal care and rehabilitation; and (iii) health 
maintenance.

■ Engage people with SCI and their family 
members as partners in service delivery: 
provide them with information and include 
them in decision-making, planning, goal-
setting, and monitoring and evaluation.

Human resources

■ Promote access to specialist training to 
ensure an adequate supply of suitably trained 
physical and rehabilitation medicine physi-
cians; occupational therapists; physical ther-
apists; prosthetic and orthotic technicians, 
speech and language therapists, rehabilita-
tion engineers and wheelchair personnel.

■ Strengthen existing training curricula to 
ensure adequate coverage of SCI and assis-
tive technology.

■ Support opportunities for continuing pro-
fessional development for both rehabilita-
tion and mainstream health-care personnel.

■ Utilize non-health professionals such as 
peers to assist in the delivery of a compre-
hensive range of health-care and rehabilita-
tion services.

■ Ensure that family members, as well as 
people with SCI themselves, are provided 
with opportunities for training and support.

Health technologies

■ Establish transparent and fair eligibility 
guidelines to enable people with SCIs to 
access assistive technology.

■ Identify cost-effective models for the provi-
sion of assistive technology.

■ Ensure that assistive technology services 
respond to individual needs, allow choice 
and accommodate ageing and other changes 
in life situations.

■ Allow local assistive technology produc-
ers in low-income settings to contribute to 
national standards for health technology 
along with international industry groups.

Health information

■ Ensure that appropriate and standardized 
health information systems are in place for 
data collection within health services.

■ Collect and analyse data on the causes of 
injury, together with clinical, management 
and outcome data, to inform planning and 
decision-making for both the individual and 
the services.

Financing and affordability

■ Allocate sufficient funding for specialized 
services for people with SCI.

■ Ensure that appropriate pre-injury and post-
injury insurance schemes can protect people 
against the costs of injury.

■ Ensure that people with SCI can access com-
prehensive and affordable health insurance.
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■ Develop international partnerships to secure 
technical and financial assistance to sustain 
services for people with SCI in the long term.

Research

■ Support the implementation of rigorous evi-
dence-based research.

■ Disseminate objective information on new 
developments in SCI care to relevant stake-

holders, including people with SCI and their 
families.

■ Conduct health systems research to deter-
mine rates of access to health-care and reha-
bilitation services, and to identify the most 
cost-effective and efficient models for service 
delivery.

■ Ensure that evidence-based guidelines are 
available and are used by health-care and 
rehabilitation personnel.

References
1. De Savigny D, Adam T. Systems thinking for health systems strengthening. Geneva, World Health Organization/Alliance for 

Health Policy and Systems Research, 2009.
2. WHO. World report on disability. Geneva, World Health Organization, 2011 (http://whqlibdoc.who.int/publica-

tions/2011/9789240685215_eng.pdf, accessed 12 April 2012).
3. Iezzoni LI et al. Mobility impairments and use of screening and preventive services. American Journal of Public Health, 2000, 

90:955-961.  doi: http://dx.doi.org/10.2105/AJPH.90.6.955 PMID:10846515
4. Iezzoni LI, O’Day BL. More than ramps. A guide to improving health care quality and access for people with disabilities. New 

York, NY, Oxford University Press, 2006.
5. Cox RJ, Amsters DI, Pershouse KJ. The need for a multidisciplinary outreach service for people with spinal cord injury living in 

the community. Clinical Rehabilitation, 2001, 15:600-606.  doi: http://dx.doi.org/10.1191/0269215501cr453oa PMID:11777090
6. Munce SEP et al. Physician utilization among adults with traumatic spinal cord injury in Ontario: a population-based study. 

Spinal Cord, 2009, 47:470-476.  doi: http://dx.doi.org/10.1038/sc.2008.173 PMID:19153588
7. Dryden DM et al. Utilization of health services following spinal cord injury: a 6-year follow-up study. Spinal Cord, 2004, 

42:513-525.  doi: http://dx.doi.org/10.1038/sj.sc.3101629 PMID:15249928
8. Laursen B, Helweg-Larsen K. Health service use in adults 20–64 years with traumatic brain injury, spinal cord injury or 

pelvic fracture. A cohort study with 9-year follow-up. BMJ Open, 2012, 2:e001521.  doi: http://dx.doi.org/10.1136/bmjo-
pen-2012-001521 PMID:23103605

9. McColl MA et al. Primary care for people with SCI. In: Eng JJ et al., eds. Spinal cord injury rehabilitation evidence, Volume 3. 
Vancouver, SCIRE, 2010 (pp. 1−24) (http://www.scireproject.com/rehabilitation-evidence, accessed 25 April 2012).

10. van Loo MA et al. Care needs of persons with long-term spinal cord injury living at home in the Netherlands. Spinal Cord, 
2010, 48:423-428.  doi: http://dx.doi.org/10.1038/sc.2009.142 PMID:19884896

11. Eide AH et al. Living conditions among people with activity limitation in Zimbabwe: a representative regional survey. Oslo, 
SINTEF, 2003.

12. Eide AH, van Rooy G, Loeb ME. Living conditions among people with activity limitations in Namibia: a representative national 
study. Oslo, SINTEF, 2003.

13. Loeb ME, Eide AH, editors. Living conditions among people with activity limitations in Malawi: a national representative study. 
Oslo, SINTEF, 2004.

14. Eide A, Loeb M. Living conditions among people with activity limitations in Zambia: a national representative study. Oslo, 
SINTEF, 2006.

15. Eide AH, Kamaleri Y. Living conditions among people with disabilities in Mozambique: a national representative study. Oslo, 
SINTEF, 2009.

16. Cott CA. Client-centred rehabilitation: client perspectives. Disability and Rehabilitation, 2004, 26:1411-1422.  doi: http://
dx.doi.org/10.1080/09638280400000237 PMID:15764361

17. Whalley Hammell K. Experience of rehabiltiation following spinal cord injury. Spinal Cord, 2007, 45:260-274.  PMID:17310257
18. WHO. Guidelines on the provision of manual wheelchairs in less-resourced settings. Geneva, World Health Organization, 2008.
19. Bingham SC, Beatty PW. Rates of access to assistive equipment and medical rehabilitation services among people with disa-

bilities. Disability and Rehabilitation, 2003, 25:487-490.  doi: http://dx.doi.org/10.1080/0963828031000071723 PMID:12745944

http://whqlibdoc.who.int/publications/2011/9789240685215_eng.pdf
http://whqlibdoc.who.int/publications/2011/9789240685215_eng.pdf
http://dx.doi.org/10.2105/AJPH.90.6.955
http://www.ncbi.nlm.nih.gov/pubmed/10846515
http://dx.doi.org/10.1191/0269215501cr453oa
http://www.ncbi.nlm.nih.gov/pubmed/11777090
http://dx.doi.org/10.1038/sc.2008.173
http://www.ncbi.nlm.nih.gov/pubmed/19153588
http://dx.doi.org/10.1038/sj.sc.3101629
http://www.ncbi.nlm.nih.gov/pubmed/15249928
http://dx.doi.org/10.1136/bmjopen-2012-001521
http://dx.doi.org/10.1136/bmjopen-2012-001521
http://www.ncbi.nlm.nih.gov/pubmed/23103605
http://www.scireproject.com/rehabilitation-evidence
http://dx.doi.org/10.1038/sc.2009.142
http://www.ncbi.nlm.nih.gov/pubmed/19884896
http://dx.doi.org/10.1080/09638280400000237
http://dx.doi.org/10.1080/09638280400000237
http://www.ncbi.nlm.nih.gov/pubmed/15764361
http://www.ncbi.nlm.nih.gov/pubmed/17310257
http://dx.doi.org/10.1080/0963828031000071723
http://www.ncbi.nlm.nih.gov/pubmed/12745944


Chapter 5 Health systems strengthening

115

20. Post MWM et al. Services for spinal cord injured: availability and satisfaction. Spinal Cord, 1997, 35:109-115.  doi: http://
dx.doi.org/10.1038/sj.sc.3100362 PMID:9044519

21. United Nations. Convention on the Rights of Persons with Disabilities. Geneva, United Nations, 2006 (http://www2.ohchr.org/
english/law/disabilities-convention.htm, accessed 9 May 2012).

22. South-North Centre for Dialogue and Development. Global survey of government actions on the implementation of the 
standard rules of the equalization of opportunities for persons with disabilities. Amman, Office of the United Nations Special 
Rapporteur on Disabilities, 2006:1−141.

23. Dejong G et al. The organization and financing of health services for persons with disabilities. The Milbank Quarterly, 2002, 
80:261-301.  doi: http://dx.doi.org/10.1111/1468-0009.t01-1-00004 PMID:12101873

24. China Disabled Persons’ Federation. Law on the Protection of Persons with Disabilities, 10 April 2008 (http://www.cdpf.org.
cn/english/law/content/2008-04/10/content_84949.htm, accessed 20 May 2012).

25. Chen J et al. eds. Inter–province transfer of 10,373 patients injured in Wenchuan earthquake. Journal of Evidence-Based 
Medicine, 2009, 2:270-276.  doi: http://dx.doi.org/10.1111/j.1756-5391.2009.01053.x PMID:21349026

26. Li Y et al. Evaluation of functional outcomes of physical rehabilitation and medical complications in spinal cord 
injury victims of the Sichuan earthquake. Journal of Rehabilitation Medicine, 2012, 44:534-540.  doi: http://dx.doi.
org/10.2340/16501977-1005 PMID:22674233

27. Hu X et al. Analysis of functional status, quality of life and community integration in earthquake survivors with spinal cord 
injury at hospital discharge and one-year follow-up in the community. Journal of Rehabilitation Medicine, 2012, 44:200-205.  
doi: http://dx.doi.org/10.2340/16501977-0944 PMID:22367060

28. WHO. Prehospital trauma care systems. Geneva, World Health Organization, 2005.
29. ESCIF. European Spinal Cord Injury Federation (ESCIF) web page. Nottwil, Switzerland, European Spinal Cord Injury 

Federation, 2012 (http://www.escif.org/, accessed 20 March 2012).
30. Aito S. Complications during the acute phase of traumatic spinal cord lesions. Spinal Cord, 2003, 41:629-635.  doi: http://

dx.doi.org/10.1038/sj.sc.3101513 PMID:14569264
31. Bagnall AM et al. Spinal fixation surgery for acute traumatic spinal cord injury. Cochrane database of systematic reviews 

(Online), 2008, (1):CD004725. PMID:18254059
32. Chappell P, Wirz S. Quality of life following spinal cord injury for 20–40 year old males living in Sri Lanka. Asia Pacific 

Disability Rehabilitation Journal, 2003, 14:162-178. 
33. De Vivo MJ, Krause JS, Lammertse DP. Recent trends in mortality and cause of death among persons with spinal 

cord injury. Archives of Physical Medicine and Rehabilitation, 1999, 80:1411-1419.  doi: http://dx.doi.org/10.1016/S0003-
9993(99)90252-6 PMID:10569435

34. Burns AS, Ditunno JF. Establishing prognosis and maximising functional outcomes after spinal cord injury: a review 
of current and future directions in rehabilitation management. Spine, 2001, 26 Suppl:S137-S145.  doi: http://dx.doi.
org/10.1097/00007632-200112151-00023 PMID:11805621

35. Fromovich-Amit Y et al. Properties and outcomes of spinal rehabilitation units in four countries. Spinal Cord, 2009, 47:597-
603.  doi: http://dx.doi.org/10.1038/sc.2008.178 PMID:19172151

36. Illis LS. The case for specialist units. Spinal Cord, 2004, 42:443-446.  doi: http://dx.doi.org/10.1038/sj.sc.3101633 
PMID:15197413

37. Kiekens C et al. Organisation and financing of musculoskeletal and neurological rehabilitation in Belgium: KCE reports 
57S. Brussels, Belgian Health Care Knowledge Centre, 2007 (https://kce.fgov.be/sites/default/files/page_documents/
d20071023020.pdf, accessed 20 March 2012).

38. New PW. A multidisciplinary consultation team to address the unmet needs of hospitalized spinal cord injury patients. 
Archives of Neurology, 2010, 67:1074-1076.  doi: http://dx.doi.org/10.1001/archneurol.2010.204 PMID:20837850

39. New PW. Non-traumatic spinal cord injury: what is the ideal setting for rehabilitation? Australian Health Review, 2006, 
30:353-361.  doi: http://dx.doi.org/10.1071/AH060353 PMID:16879094

40. Priebe MM et al. Spinal cord injury medicine: economic and societal issues in spinal cord injury. Archives of Physical 
Medicine and Rehabilitation, 2007, 88 Suppl 1:S84-S88.  doi: http://dx.doi.org/10.1016/j.apmr.2006.12.005 PMID:17321854

41. Scivoletto G, Morganti B, Molinari M. Early versus delayed inpatient spinal cord injury rehabilitation: an Italian study. Archives 
of Physical Medicine and Rehabilitation, 2005, 86:512-516.  doi: http://dx.doi.org/10.1016/j.apmr.2004.05.021 PMID:15759237

42. Smith M. Efficacy of specialist versus non-specialist management of spinal cord injury within the UK. Spinal Cord, 2002, 
40:10-16.  doi: http://dx.doi.org/10.1038/sj.sc.3101226 PMID:11821964

43. New PW et al. International comparison of the organisation of rehabilitation services and systems of care for patients with 
spinal cord injury. Spinal Cord, 2012, 51:33-39.  PMID:22801190

http://dx.doi.org/10.1038/sj.sc.3100362
http://dx.doi.org/10.1038/sj.sc.3100362
http://www.ncbi.nlm.nih.gov/pubmed/9044519
http://www2.ohchr.org/english/law/disabilities-convention.htm
http://www2.ohchr.org/english/law/disabilities-convention.htm
http://dx.doi.org/10.1111/1468-0009.t01-1-00004
http://www.ncbi.nlm.nih.gov/pubmed/12101873
http://www.cdpf.org.cn/english/law/content/2008-04/10/content_84949.htm
http://www.cdpf.org.cn/english/law/content/2008-04/10/content_84949.htm
http://dx.doi.org/10.1111/j.1756-5391.2009.01053.x
http://www.ncbi.nlm.nih.gov/pubmed/21349026
http://dx.doi.org/10.2340/16501977-1005
http://dx.doi.org/10.2340/16501977-1005
http://www.ncbi.nlm.nih.gov/pubmed/22674233
http://dx.doi.org/10.2340/16501977-0944
http://www.ncbi.nlm.nih.gov/pubmed/22367060
http://www.escif.org/
http://dx.doi.org/10.1038/sj.sc.3101513
http://dx.doi.org/10.1038/sj.sc.3101513
http://www.ncbi.nlm.nih.gov/pubmed/14569264
http://www.ncbi.nlm.nih.gov/pubmed/18254059
http://dx.doi.org/10.1016/S0003-9993(99)90252-6
http://dx.doi.org/10.1016/S0003-9993(99)90252-6
http://www.ncbi.nlm.nih.gov/pubmed/10569435
http://dx.doi.org/10.1097/00007632-200112151-00023
http://dx.doi.org/10.1097/00007632-200112151-00023
http://www.ncbi.nlm.nih.gov/pubmed/11805621
http://dx.doi.org/10.1038/sc.2008.178
http://www.ncbi.nlm.nih.gov/pubmed/19172151
http://dx.doi.org/10.1038/sj.sc.3101633
http://www.ncbi.nlm.nih.gov/pubmed/15197413
https://kce.fgov.be/sites/default/files/page_documents/d20071023020.pdf
https://kce.fgov.be/sites/default/files/page_documents/d20071023020.pdf
http://dx.doi.org/10.1001/archneurol.2010.204
http://www.ncbi.nlm.nih.gov/pubmed/20837850
http://dx.doi.org/10.1071/AH060353
http://www.ncbi.nlm.nih.gov/pubmed/16879094
http://dx.doi.org/10.1016/j.apmr.2006.12.005
http://www.ncbi.nlm.nih.gov/pubmed/17321854
http://dx.doi.org/10.1016/j.apmr.2004.05.021
http://www.ncbi.nlm.nih.gov/pubmed/15759237
http://dx.doi.org/10.1038/sj.sc.3101226
http://www.ncbi.nlm.nih.gov/pubmed/11821964
http://www.ncbi.nlm.nih.gov/pubmed/22801190


International Perspectives on Spinal Cord Injury

116

44. van Langeveld SA et al. Comparing content of therapy for people with a spinal cord injury in postacute inpatient reha-
bilitation in Australia, Norway, and the Netherlands. Physical Therapy, 2011, 91:210-224.  doi: http://dx.doi.org/10.2522/
ptj.20090417 PMID:21212372

45. Borg J, Lindström A, Larsson S. Assistive technologies in developing countries: national and international responsibilities 
to implement the Convention on the Rights of Persons with Disabilities. Lancet, 2009, 374:1863-1865.  doi: http://dx.doi.
org/10.1016/S0140-6736(09)61872-9 PMID:19944867

46. LaVela SL et al. Geographical proximity and health care utilization in veterans with SCI&D in the USA. Social Science & 
Medicine, 2004, 59:2387-2399.  doi: http://dx.doi.org/10.1016/j.socscimed.2004.06.033 PMID:15450711

47. Middleton JW et al. Issues and challenges for development of a sustainable service model for people with spinal cord 
injury living in rural regions. Archives of Physical Medicine and Rehabilitation, 2008, 89:1941-1947.  doi: http://dx.doi.
org/10.1016/j.apmr.2008.04.011 PMID:18929022

48. Grabois EW et al. Accessibility of primary care physicians’ offices for people with disabilities: and analysis of compliance 
with the Americans with Disabilities Act. Archives of Family Medicine, 1999, 8:44-51.  doi: http://dx.doi.org/10.1001/arch-
fami.8.1.44 PMID:9932071

49. Chan SC, Chan AP. User satisfaction, community participation and quality of life among Chinese wheelchair users with 
spinal cord injury: a preliminary study. Occupational Therapy International, 2007, 14:123-143.  doi: http://dx.doi.org/10.1002/
oti.228 PMID:17624872

50. Pearlman J et al. Lower-limb prostheses and wheelchairs in low-income countries. IEEE Engineering in Medicine and Biology 
Magazine, 2008, 27:12-22.  doi: http://dx.doi.org/10.1109/EMB.2007.907372 PMID:18463017

51. Pearlman J et al. Design, development and testing of a low-cost electric powered wheelchair for India. Disability and 
Rehabilitation. Assistive Technology, 2009, 4:42-57.  doi: http://dx.doi.org/10.1080/17483100802338440 PMID:19172480

52. Goodwin JS et al. Epidemiology of Medicare abuse: the example of power wheelchairs. Journal of the American Geriatrics 
Society, 2007, 55:221-226.  doi: http://dx.doi.org/10.1111/j.1532-5415.2007.01063.x PMID:17302658

53. Bergström AL, Samuelsson K. Evaluation of manual wheelchairs by individuals with spinal cord injuries. Disability and 
Rehabilitation. Assistive Technology, 2006, 1:175-182.  doi: http://dx.doi.org/10.1080/17483100600573230 PMID:19260185

54. May LA et al. Wheelchair back-support options: functional outcomes for persons with recent spinal cord injury. Archives of 
Physical Medicine and Rehabilitation, 2004, 85:1146-1150.  doi: http://dx.doi.org/10.1016/j.apmr.2003.08.105 PMID:15241766

55. Kittel A, Di Marco A, Stewart H. Factors influencing the decision to abandon manual wheelchairs for three 
individuals with a spinal cord injury. Disability and Rehabilitation, 2002, 24:106-114.  doi: http://dx.doi.
org/10.1080/09638280110066785 PMID:11827144

56. Mukherjee G, Samanta A. Wheelchair charity: a useless benevolence in community-based rehabilitation. Disability and 
Rehabilitation, 2005, 27:591-596.  doi: http://dx.doi.org/10.1080/09638280400018387 PMID:16019868

57. Oderud T et al. User satisfaction survey: an assessment study on wheelchairs in Tanzania. In: Sheldon S, Jacobs NA, 
eds. Report of a consensus conference on wheelchairs for developing countries, Bengaluru, India, 6–11 November 2006. 
Copenhagen, International Society for Prosthetics and Orthotics, 2007 (pp. 112–117).

58. New PW, Simmonds F, Stevermuer T. Comparison of patients managed in specialised spinal rehabilitation units with 
those managed in non-specialised rehabilitation units. Spinal Cord, 2011, 49:909-916.  doi: http://dx.doi.org/10.1038/
sc.2011.29 PMID:21468042

59. Divanoglou A, Seiger A, Levi R. Acute management of traumatic spinal cord injury in a Greek and a Swedish region: a pro-
spective, population-based study. Spinal Cord, 2010, 48:477-482.  doi: http://dx.doi.org/10.1038/sc.2009.160 PMID:20029396

60. Deconinck H. The health condition of spinal cord injuries in two Afghan towns. Spinal Cord, 2003, 41:303-309.  doi: http://
dx.doi.org/10.1038/sj.sc.3101443 PMID:12714994

61. Soopramanien A et al. Using telemedicine to provide post-discharge support for patients with spinal cord injuries. Journal 
of Telemedicine and Telecare, 2005, 11 Suppl 1:68-70.  doi: http://dx.doi.org/10.1258/1357633054461633 PMID:16036001

62. Dallolio L et al. Functional and clinical outcomes of telemedicine in patients with spinal cord injury. Archives of Physical 
Medicine and Rehabilitation, 2008, 89:2332-2341.  doi: http://dx.doi.org/10.1016/j.apmr.2008.06.012 PMID:19061746

63. Young-Hughes S, Simbarti L. Spinal cord injury/disorder teleconsultation outcome study. Rehabilitation Nursing, 2011, 
36:153-158.  doi: http://dx.doi.org/10.1002/j.2048-7940.2011.tb00083.x PMID:21721396

64. Burns RB et al. Using telerehabilitation to support assistive technology. Assistive Technology, 1998, 10:126-133.  doi: http://
dx.doi.org/10.1080/10400435.1998.10131970 PMID:10339280

65. WHO. Increasing access to health workers in remote and rural areas through improved retention. Geneva, World Health 
Organization, 2010.

http://dx.doi.org/10.2522/ptj.20090417
http://dx.doi.org/10.2522/ptj.20090417
http://www.ncbi.nlm.nih.gov/pubmed/21212372
http://dx.doi.org/10.1016/S0140-6736(09)61872-9
http://dx.doi.org/10.1016/S0140-6736(09)61872-9
http://www.ncbi.nlm.nih.gov/pubmed/19944867
http://dx.doi.org/10.1016/j.socscimed.2004.06.033
http://www.ncbi.nlm.nih.gov/pubmed/15450711
http://dx.doi.org/10.1016/j.apmr.2008.04.011
http://dx.doi.org/10.1016/j.apmr.2008.04.011
http://www.ncbi.nlm.nih.gov/pubmed/18929022
http://dx.doi.org/10.1001/archfami.8.1.44
http://dx.doi.org/10.1001/archfami.8.1.44
http://www.ncbi.nlm.nih.gov/pubmed/9932071
http://dx.doi.org/10.1002/oti.228
http://dx.doi.org/10.1002/oti.228
http://www.ncbi.nlm.nih.gov/pubmed/17624872
http://dx.doi.org/10.1109/EMB.2007.907372
http://www.ncbi.nlm.nih.gov/pubmed/18463017
http://dx.doi.org/10.1080/17483100802338440
http://www.ncbi.nlm.nih.gov/pubmed/19172480
http://dx.doi.org/10.1111/j.1532-5415.2007.01063.x
http://www.ncbi.nlm.nih.gov/pubmed/17302658
http://dx.doi.org/10.1080/17483100600573230
http://www.ncbi.nlm.nih.gov/pubmed/19260185
http://dx.doi.org/10.1016/j.apmr.2003.08.105
http://www.ncbi.nlm.nih.gov/pubmed/15241766
http://dx.doi.org/10.1080/09638280110066785
http://dx.doi.org/10.1080/09638280110066785
http://www.ncbi.nlm.nih.gov/pubmed/11827144
http://dx.doi.org/10.1080/09638280400018387
http://www.ncbi.nlm.nih.gov/pubmed/16019868
http://dx.doi.org/10.1038/sc.2011.29
http://dx.doi.org/10.1038/sc.2011.29
http://www.ncbi.nlm.nih.gov/pubmed/21468042
http://dx.doi.org/10.1038/sc.2009.160
http://www.ncbi.nlm.nih.gov/pubmed/20029396
http://dx.doi.org/10.1038/sj.sc.3101443
http://dx.doi.org/10.1038/sj.sc.3101443
http://www.ncbi.nlm.nih.gov/pubmed/12714994
http://dx.doi.org/10.1258/1357633054461633
http://www.ncbi.nlm.nih.gov/pubmed/16036001
http://dx.doi.org/10.1016/j.apmr.2008.06.012
http://www.ncbi.nlm.nih.gov/pubmed/19061746
http://dx.doi.org/10.1002/j.2048-7940.2011.tb00083.x
http://www.ncbi.nlm.nih.gov/pubmed/21721396
http://dx.doi.org/10.1080/10400435.1998.10131970
http://dx.doi.org/10.1080/10400435.1998.10131970
http://www.ncbi.nlm.nih.gov/pubmed/10339280


Chapter 5 Health systems strengthening

117

66. Warf BC, Wright EJ, Kulkarni AV. Factors affecting survival of infants with myelomeningocele in southeastern Uganda. 
Journal of Neurosurgery Pediatrics, 2011, 7:127-133.  doi: http://dx.doi.org/10.3171/2010.11.PEDS10428 PMID:21284456

67. WHO. Community-based rehabilitation: CBR guidelines. Geneva, World Health Organization, 2010.
68. Brown-Triolo DL et al. Consumer perspectives on mobility: implications for neuroprosthesis design. Journal of 

Rehabilitation Research and Development, 2002, 39:659-669.  PMID:17943668
69. New Zealand Spinal Trust. Resources and information. web site. Christchurch, New Zealand, New Zealand Spinal Trust, 2012 

(http://www.nzspinaltrust.org.nz/library_resources_info.asp, accessed 12 April 2012).
70. Sherman JE, DeVinney DJ, Sperling KB. Social support and adjustment after spinal cord injury: influence of past peer-

mentoring experiences and current live-in partner. Rehabilitation Psychology, 2004, 49:140-149.  doi: http://dx.doi.
org/10.1037/0090-5550.49.2.140

71. Ljungberg I et al. Using peer mentoring for people with spinal cord injury to enhance self efficacy beliefs and 
prevent medical complications. Journal of Clinical Nursing, 2011, 20:351-358.  doi: http://dx.doi.org/10.1111/j.1365-
2702.2010.03432.x PMID:21219518

72. Motivation UK. web site, Bristol, United Kingdom, Freedom through mobility, 2012 (http://www.motivation.org.uk, 
accessed 17 April 2012).

73. Horton R. A new epoch for health professionals’ education. Lancet, 2010, 376:1875-1877.  doi: http://dx.doi.org/10.1016/
S0140-6736(10)62008-9 PMID:21112621

74. WHO. Everybody’s business: strengthening health systems to improve health outcomes. Geneva, World Health 
Organization, 2007.

75. Long TM et al. Training needs of pediatric occupational therapists in assistive technology. The American Journal of 
Occupational Therapy, 2007, 61:345-354.  doi: http://dx.doi.org/10.5014/ajot.61.3.345 PMID:17569392

76. Gitlow L, Sanford T. Assistive technology education needs of allied health professionals in a rural state. Journal of Allied 
Health, 2003, 32:46-51.  PMID:12665293

77. Bachman S et al. Provider perceptions of their capacity to offer accessible health care for people with disabilities. Journal 
of Disability Policy Studies, 2006, 17:130-136.  doi: http://dx.doi.org/10.1177/10442073060170030101

78. Donnelly C et al. Utilization, access and satisfaction with primary care among people with spinal cord injuries: a compari-
son of three countries. Spinal Cord, 2007, 45:25-36.  doi: http://dx.doi.org/10.1038/sj.sc.3101933 PMID:16733520

79. Neri MT, Kroll T. Understanding the consequences of access barriers to health care: experiences of adults with disabilities. 
Disability and Rehabilitation, 2003, 25:85-96.  PMID:12554383

80. Scheer J et al. Access barriers for persons with disabilities: the consumer’s perspective. Journal of Disability Policy Studies, 
2003, 13:221-230.  doi: http://dx.doi.org/10.1177/104420730301300404

81. WHO. Framework for action on interprofessional education and collaborative practice. Geneva, World Health Organization, 2010.
82. eLearnSCI. Modules [web site], 2012 (http://www.elearnsci.org/, accessed 20 May 2012).
83. SCIPT. International Network of SCI Physiotherapists web site. International Network of SCI Physiotherapists, 2012 (http://

www.scipt.org/, accessed 12 April 2012).
84. ISCoS. International Spinal Cord Society web site, Aylesbury, United Kingdom, 2012 (http://www.iscos.org.uk/, accessed 

20 March 2012).
85. Nwankwo OE, Katchy A. Outcome of a 12 week programme for management of the spinal cord injured with participation 

of patient’s relations at Hilltop Orthopaedic Hospital, Enugu, Nigeria. Spinal Cord, 2003, 41:129-133.  doi: http://dx.doi.
org/10.1038/sj.sc.3101410 PMID:12595877

86. Vitality. Vital change for spinal cord injury in Development Nations [web page]. London, United Kingdom, 2012 (http://
www.vitalchange.org.uk/vitality/, accessed 12 April 2012).

87. WHO. Essential health technologies [web page]. Geneva, Switzerland, WHO, 2012 (http://www.who.int/eht/en/, accessed 
12 April 2012).

88. Pearlman J et al. Towards the development of an effective technology transfer model of wheelchairs to 
developing countries. Disability and Rehabilitation. Assistive Technology, 2006, 1:103-110.  doi: http://dx.doi.
org/10.1080/09638280500167563 PMID:19256173

89. Jefferds AN et al. Current state of mobility technology provision in less-resourced countries. Physical Medicine and 
Rehabilitation Clinics of North America, 2010, 21:221-242.  doi: http://dx.doi.org/10.1016/j.pmr.2009.07.011 PMID:19951788

90. Copley J, Ziviani J. Barriers to the use of assistive technology for children with multiple disabilities. Occupational Therapy 
International, 2004, 11:229-243.  doi: http://dx.doi.org/10.1002/oti.213 PMID:15771212

91. Phillips B, Zhao H. Predictors of assistive technology abandonment. Assistive Technology, 1993, 5:36-45.  doi: http://dx.doi.
org/10.1080/10400435.1993.10132205 PMID:10171664

http://dx.doi.org/10.3171/2010.11.PEDS10428
http://www.ncbi.nlm.nih.gov/pubmed/21284456
http://www.ncbi.nlm.nih.gov/pubmed/17943668
http://www.nzspinaltrust.org.nz/library_resources_info.asp
http://dx.doi.org/10.1037/0090-5550.49.2.140
http://dx.doi.org/10.1037/0090-5550.49.2.140
http://dx.doi.org/10.1111/j.1365-2702.2010.03432.x
http://dx.doi.org/10.1111/j.1365-2702.2010.03432.x
http://www.ncbi.nlm.nih.gov/pubmed/21219518
http://www.motivation.org.uk
http://dx.doi.org/10.1016/S0140-6736(10)62008-9
http://dx.doi.org/10.1016/S0140-6736(10)62008-9
http://www.ncbi.nlm.nih.gov/pubmed/21112621
http://dx.doi.org/10.5014/ajot.61.3.345
http://www.ncbi.nlm.nih.gov/pubmed/17569392
http://www.ncbi.nlm.nih.gov/pubmed/12665293
http://dx.doi.org/10.1177/10442073060170030101
http://dx.doi.org/10.1038/sj.sc.3101933
http://www.ncbi.nlm.nih.gov/pubmed/16733520
http://www.ncbi.nlm.nih.gov/pubmed/12554383
http://dx.doi.org/10.1177/104420730301300404
http://www.elearnsci.org/
http://www.scipt.org/
http://www.scipt.org/
http://www.iscos.org.uk/
http://dx.doi.org/10.1038/sj.sc.3101410
http://dx.doi.org/10.1038/sj.sc.3101410
http://www.ncbi.nlm.nih.gov/pubmed/12595877
http://www.vitalchange.org.uk/vitality/
http://www.vitalchange.org.uk/vitality/
http://www.who.int/eht/en/
http://dx.doi.org/10.1080/09638280500167563
http://dx.doi.org/10.1080/09638280500167563
http://www.ncbi.nlm.nih.gov/pubmed/19256173
http://dx.doi.org/10.1016/j.pmr.2009.07.011
http://www.ncbi.nlm.nih.gov/pubmed/19951788
http://dx.doi.org/10.1002/oti.213
http://www.ncbi.nlm.nih.gov/pubmed/15771212
http://dx.doi.org/10.1080/10400435.1993.10132205
http://dx.doi.org/10.1080/10400435.1993.10132205
http://www.ncbi.nlm.nih.gov/pubmed/10171664


International Perspectives on Spinal Cord Injury

118

92. Scherer MJ. Outcomes of assistive technology use on quality of life. Disability and Rehabilitation, 1996, 18:439-448.  doi: 
http://dx.doi.org/10.3109/09638289609165907 PMID:8877302

93. Hunt PC et al. Demographic and socioeconomic factors associated with disparity in wheelchair customizability among 
people with traumatic spinal cord injury. Archives of Physical Medicine and Rehabilitation, 2004, 85:1859-1864.  doi: http://
dx.doi.org/10.1016/j.apmr.2004.07.347 PMID:15520982

94. Glumac LK et al. Guatemalan caregivers’ perceptions of receiving and using wheelchairs donated for their children. 
Pediatric Physical Therapy, 2009, 21:167-175.  doi: http://dx.doi.org/10.1097/PEP.0b013e3181a34a2b PMID:19440126

95. Mobility without Barriers Foundation web site, Burlington, USA, Mobility without Barriers, 2012 (http://www.worldmobil-
ity.org/, accessed 17 April 2012).

96. Cooper RA et al. Advances in electric-powered wheelchairs. Topics in Spinal Cord Injury Rehabilitation, 2006, 11:15-29.  doi: 
http://dx.doi.org/10.1310/ACUK-KFYP-ABEQ-A30C

97. Enable NSW. Guidelines for the prescription of a seated wheelchair or mobility scooter for people with a traumatic brain injury 
or spinal cord injury. Sydney, Enable NSW and Lifetime Care and Support Authority, 2011 (http://www.lifetimecare.nsw.gov.
au//Spinal_Cord_Injury.aspx, accessed 27 February 2011).

98. Lindstrom A. Appropriate technologies for assistive devices in low-income counties. In: Hsu JD, Michael JW, Fisk JR. AAOS 
atlas of orthoses and assistive devices. Philadelphia, PA, Mosby Elsevier, 2008.

99. Romanian Academic Society (SAR). Imobilizat sau integrat? Statul si accesul la echipamente de mobilitate si la servicii 
de viata independenta. Isolated or included? The state and access to mobility equipments and independent living services. 
November 2010, p.1 (http://www.motivation.ro/uploads/studii%20SAR/Policy%20brief%20Imobilizat%20sau%20inte-
grat%209%20nov%202010.pdf accessed 29 May 2012)

100. MRF. Motivation Romania Foundation. Accessibility map. web site (http://www.accesibil.org, accessed 24 April 2013). 
101. MRF. Motivation Romania Foundation, 2012 web site (http://www.motivation.ro/en, accessed 24 April 2013).
102. WHO. Wheelchair service training package. Geneva, World Health Organization, 2013 (http://www.who.int/disabilities/pub-

lications/technology/wheelchair/training/en, accessed 27 April 2013). 
103. Assistive Technology Act. United States Congress 2004 (Public Law 108–364) (http://www.ataporg.org/summaryact.html, 

accessed 2 August 2011).
104. Beck R. Enable Ireland: action on disability. Dublin, Enable Ireland, 2008 (http://www.enableireland.ie, accessed 20 April 2013).
105. Cripps RA et al. A global map for traumatic spinal cord injury epidemiology: towards a living data repository for injury 

prevention. Spinal Cord, 2011, 49:493-501.  doi: http://dx.doi.org/10.1038/sc.2010.146 PMID:21102572
106. Biering-Sørensen F et al. The International Spinal Cord Injury Data Sets. Spinal Cord, 2006, 44:530-534.  doi: http://dx.doi.

org/10.1038/sj.sc.3101930 PMID:16955072
107. Cardenas DD et al. Etiology and incidence of re-hospitalization after traumatic spinal cord injury: a multicenter analysis. 

Archives of Physical Medicine and Rehabilitation, 2004, 85:1757-1763.  doi: http://dx.doi.org/10.1016/j.apmr.2004.03.016 
PMID:15520970

108. De Vivo M et al. International spinal cord injury core data set. Spinal Cord, 2006, 44:535-540.  doi: http://dx.doi.org/10.1038/
sj.sc.3101958 PMID:16955073

109. Kreuger H. Spinal cord injury: progress in care and outcomes in the last 25 years. Vancouver, The Rick Hansen Institute, 2011.
110. Stover SL et al. History, implementation and current status of the National Spinal Cord Injury Database. Archives of Physical 

Medicine and Rehabilitation, 1999, 80:1365-1371.  doi: http://dx.doi.org/10.1016/S0003-9993(99)90246-0 PMID:10569429
111. Bates I et al. Indicators of sustainable capacity building for health research: analysis of four African case studies. Health 

Research Policy and Systems, 2011, 9:14.  doi: http://dx.doi.org/10.1186/1478-4505-9-14 PMID:21443780
112. Tate DG, Boninger ML, Jackson AB. Future directions for spinal cord injury research: recent developments and model 

systems contributions. Archives of Physical Medicine and Rehabilitation, 2011, 92:509-515.  doi: http://dx.doi.org/10.1016/j.
apmr.2010.07.243 PMID:21353833

113. Whiteneck G, Gassaway J. SCIRehab: a model for rehabilitation research using comprehensive person, process and outcome 
data. Disability and Rehabilitation, 2010, 32:1035-1042.  doi: http://dx.doi.org/10.3109/09638281003775584 PMID:20392171

114. Whiteneck GG et al. Inpatient and postdischarge rehabilitation services provided in the first year after spinal cord injury: 
findings from the SCIRehab study. Archives of Physical Medicine and Rehabilitation, 2011, 92:361-368.  doi: http://dx.doi.
org/10.1016/j.apmr.2010.07.241 PMID:21353820

115. Yazdizadeh B, Majdzadeh R, Salmasian H. Systematic review of methods for evaluating healthcare research economic 
impact. Health Research Policy and Systems, 2010, 8:6.  doi: http://dx.doi.org/10.1186/1478-4505-8-6 PMID:20196839

116. Gertler P et al. Impact evaluation in practice. Washington, DC, The International Bank for Reconstruction and Development/
The World Bank, 2011.

http://dx.doi.org/10.3109/09638289609165907
http://www.ncbi.nlm.nih.gov/pubmed/8877302
http://dx.doi.org/10.1016/j.apmr.2004.07.347
http://dx.doi.org/10.1016/j.apmr.2004.07.347
http://www.ncbi.nlm.nih.gov/pubmed/15520982
http://dx.doi.org/10.1097/PEP.0b013e3181a34a2b
http://www.ncbi.nlm.nih.gov/pubmed/19440126
http://www.worldmobility.org/
http://www.worldmobility.org/
http://dx.doi.org/10.1310/ACUK-KFYP-ABEQ-A30C
http://www.lifetimecare.nsw.gov.au//Spinal_Cord_Injury.aspx
http://www.lifetimecare.nsw.gov.au//Spinal_Cord_Injury.aspx
http://www.who.int/disabilities/publications/technology/wheelchair/training/en
http://www.who.int/disabilities/publications/technology/wheelchair/training/en
http://www.ataporg.org/summaryact.html
http://www.enableireland.ie
http://dx.doi.org/10.1038/sc.2010.146
http://www.ncbi.nlm.nih.gov/pubmed/21102572
http://dx.doi.org/10.1038/sj.sc.3101930
http://dx.doi.org/10.1038/sj.sc.3101930
http://www.ncbi.nlm.nih.gov/pubmed/16955072
http://dx.doi.org/10.1016/j.apmr.2004.03.016
http://www.ncbi.nlm.nih.gov/pubmed/15520970
http://dx.doi.org/10.1038/sj.sc.3101958
http://dx.doi.org/10.1038/sj.sc.3101958
http://www.ncbi.nlm.nih.gov/pubmed/16955073
http://dx.doi.org/10.1016/S0003-9993(99)90246-0
http://www.ncbi.nlm.nih.gov/pubmed/10569429
http://dx.doi.org/10.1186/1478-4505-9-14
http://www.ncbi.nlm.nih.gov/pubmed/21443780
http://dx.doi.org/10.1016/j.apmr.2010.07.243
http://dx.doi.org/10.1016/j.apmr.2010.07.243
http://www.ncbi.nlm.nih.gov/pubmed/21353833
http://dx.doi.org/10.3109/09638281003775584
http://www.ncbi.nlm.nih.gov/pubmed/20392171
http://dx.doi.org/10.1016/j.apmr.2010.07.241
http://dx.doi.org/10.1016/j.apmr.2010.07.241
http://www.ncbi.nlm.nih.gov/pubmed/21353820
http://dx.doi.org/10.1186/1478-4505-8-6
http://www.ncbi.nlm.nih.gov/pubmed/20196839


Chapter 5 Health systems strengthening

119

117. Whiteneck GG et al. Quantifying environmental factors: a measure of physical, attitudinal, service, productivity and 
policy barriers. Archives of Physical Medicine and Rehabilitation, 2004, 85:1324-1335.  doi: http://dx.doi.org/10.1016/j.
apmr.2003.09.027 PMID:15295760

118. Craig A et al. The efficacy and benefits of environmental control systems for the severely disabled. Medical Science Monitor, 
2005, 11:RA32-RA39.  PMID:15614204

119. Kawu AA et al. A cost analysis of conservative management of spinal cord-injured patients in Nigeria. Spinal Cord, 2011, 
49:1134-1137.  doi: http://dx.doi.org/10.1038/sc.2011.69 PMID:21691278

120. Field MJ, Jette AM. The future of disability in America. Washington, DC, The National Academies Press, 2007.
121. May-Teerink T. A survey of rehabilitative services and people coping with physical disabilities in Uganda, East Africa. 

International Journal of Rehabilitation Research, 1999, 22:311-316.  doi: http://dx.doi.org/10.1097/00004356-199912000-
00008 PMID:10669981

122. Swiss Paraplegic Foundation (http://www.paraplegie.ch/en/pub/gv/become_a_member.cfm, accessed 24 April 2013).
123. ACC. Accident Compensation Corporation web site. Wellington, New Zealand, Accident Compensation Corporation, 2012 

(http://www.acc.co.nz, accessed 17 April 2012).
124. NDIS. National Disability Insurance Scheme web site, Canberra, Australia, NDIS, 2012 (http://www.ndis.gov.au/, accessed 

17 April 2012).
125. Dicianno BE et al. RESNA position on the application of tilt, recline, and elevating leg rests for wheelchairs. Assistive 

Technology, 2009, 21:13-22.  doi: http://dx.doi.org/10.1080/10400430902945769 PMID:19719059
126. Crespo LM, Reinkensmeyer DJ. Effect of robotic guidance on motor learning of a timing task. Paper presented at BioRob 2008. 

Second IEEE, RAS & EMBS International Conference on Biomedical Robotics and Biomechatronics, 19−22 October 2008 
(http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=4753967, accessed 12 April 2012).

127. Atkins MS et al. Mobile arm supports: evidence-based benefits and criteria for use. The Journal of Spinal Cord Medicine, 
2008, 31:388-393.  PMID:18959356

128. Chin CA. Integrated electromyogram and eye-gaze tracking cursor control system for computer users with motor 
disabilities. Journal of Rehabilitation Research and Development, 2008, 45:161-174.  doi: http://dx.doi.org/10.1682/
JRRD.2007.03.0050 PMID:18566935

129. Sesin A et al. Adaptive eye-gaze tracking using neural-network-based user profiles to assist people with motor 
disability. Journal of Rehabilitation Research and Development, 2008, 45:801-818.  doi: http://dx.doi.org/10.1682/
JRRD.2007.05.0075 PMID:19009467

130. Amador MJ, Guest JD. An appraisal of ongoing experimental procedures in human spinal cord injury. Journal of Neurologic 
Physical Therapy; JNPT, 2005, 29:70-86.  PMID:16386164

131. Fehlings MG, Baptiste D. Current status of clinical trials for acute spinal cord injury. Injury, 2005, 36 Suppl 2:B113-B122.  doi: 
http://dx.doi.org/10.1016/j.injury.2005.06.022 PMID:15993112

132. Baptiste DC, Fehlings M. Update on the treatment of spinal cord injury. Progress in Brain Research, 2007, 161:217-233.  doi: 
http://dx.doi.org/10.1016/S0079-6123(06)61015-7 PMID:17618980

133. Thuret S, Moon LD, Gage F. Therapeutic interventions after spinal cord injury. Nature Reviews. Neuroscience, 2006, 7:628-
643.  doi: http://dx.doi.org/10.1038/nrn1955 PMID:16858391

134. Regenberg AC et al. Medicine on the fringe: stem cell-based interventions in advance of evidence. Stem Cells (Dayton, 
Ohio), 2009, 27:2312-2319.  doi: http://dx.doi.org/10.1002/stem.132 PMID:19544406

135. Ryan KA et al. Tracking the rise of stem cell tourism. Regenerative Medicine, 2010, 5:27-33.  doi: http://dx.doi.org/10.2217/
rme.09.70 PMID:20017692

136. Song P. Biotech pilgrims and the transnational quest for stem cell cures. Medical Anthropology, 2010, 29:384-402.  doi: 
http://dx.doi.org/10.1080/01459740.2010.501317 PMID:21082484

137. Devereaux M, Loring JF. Growth of an industry: how U.S. scientists and clinicians have enabled stem cell tourism. The 
American Journal of Bioethics, 2010, 10:45-46.  doi: http://dx.doi.org/10.1080/15265161003769005 PMID:20461650

138. Dobkin BH, Curt A, Guest J. Cellular transplants in China: observational study from the largest human experi-
ment in chronic spinal cord injury. Neurorehabilitation and Neural Repair, 2006, 20:5-13.  doi: http://dx.doi.
org/10.1177/1545968305284675 PMID:16467274

139. Huang H et al. Influence factors for functional improvement after olfactory ensheathing cell transplantation for chronic 
spinal cord injury. [Chinese Journal of Reparative and Reconstructive Surgery] Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi, 
2006, 20:434-438.  PMID:16683451

140. Amariglio N et al. Donor-derived brain tumor following neural stem cell transplantation in an ataxia telangiectasia patient. 
PLoS Medicine, 2009, 6:e1000029.  doi: http://dx.doi.org/10.1371/journal.pmed.1000029 PMID:19226183

http://dx.doi.org/10.1016/j.apmr.2003.09.027
http://dx.doi.org/10.1016/j.apmr.2003.09.027
http://www.ncbi.nlm.nih.gov/pubmed/15295760
http://www.ncbi.nlm.nih.gov/pubmed/15614204
http://dx.doi.org/10.1038/sc.2011.69
http://www.ncbi.nlm.nih.gov/pubmed/21691278
http://dx.doi.org/10.1097/00004356-199912000-00008
http://dx.doi.org/10.1097/00004356-199912000-00008
http://www.ncbi.nlm.nih.gov/pubmed/10669981
http://www.paraplegie.ch/en/pub/gv/become_a_member.cfm
http://www.acc.co.nz
http://www.ndis.gov.au/
http://dx.doi.org/10.1080/10400430902945769
http://www.ncbi.nlm.nih.gov/pubmed/19719059
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=4753967
http://www.ncbi.nlm.nih.gov/pubmed/18959356
http://dx.doi.org/10.1682/JRRD.2007.03.0050
http://dx.doi.org/10.1682/JRRD.2007.03.0050
http://www.ncbi.nlm.nih.gov/pubmed/18566935
http://dx.doi.org/10.1682/JRRD.2007.05.0075
http://dx.doi.org/10.1682/JRRD.2007.05.0075
http://www.ncbi.nlm.nih.gov/pubmed/19009467
http://www.ncbi.nlm.nih.gov/pubmed/16386164
http://dx.doi.org/10.1016/j.injury.2005.06.022
http://www.ncbi.nlm.nih.gov/pubmed/15993112
http://dx.doi.org/10.1016/S0079-6123(06)61015-7
http://www.ncbi.nlm.nih.gov/pubmed/17618980
http://dx.doi.org/10.1038/nrn1955
http://www.ncbi.nlm.nih.gov/pubmed/16858391
http://dx.doi.org/10.1002/stem.132
http://www.ncbi.nlm.nih.gov/pubmed/19544406
http://dx.doi.org/10.2217/rme.09.70
http://dx.doi.org/10.2217/rme.09.70
http://www.ncbi.nlm.nih.gov/pubmed/20017692
http://dx.doi.org/10.1080/01459740.2010.501317
http://www.ncbi.nlm.nih.gov/pubmed/21082484
http://dx.doi.org/10.1080/15265161003769005
http://www.ncbi.nlm.nih.gov/pubmed/20461650
http://dx.doi.org/10.1177/1545968305284675
http://dx.doi.org/10.1177/1545968305284675
http://www.ncbi.nlm.nih.gov/pubmed/16467274
http://www.ncbi.nlm.nih.gov/pubmed/16683451
http://dx.doi.org/10.1371/journal.pmed.1000029
http://www.ncbi.nlm.nih.gov/pubmed/19226183


International Perspectives on Spinal Cord Injury

120

141. Huang H et al. Olfactory ensheathing cells transplantation for central nervous system diseases in 1,255 patients. [Chinese 
Journal of Reparative and Reconstructive Surgery]Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi, 2009, 23:14-20.  PMID:19192871

142. Cyranoski D. Korean deaths spark inquiry. Nature, 2010, 468:485.  doi: http://dx.doi.org/10.1038/468485a PMID:21107396
143. Dolan T. A three-pronged management strategy to stem cell tourism. The American Journal of Bioethics, 2010, 10:43-45.  

doi: http://dx.doi.org/10.1080/15265161003754056 PMID:20461649
144. Hyun I. Allowing innovative stem cell-based therapies outside of clinical trials: ethical and policy challenges. The Journal of 

Law, Medicine & Ethics, 2010, 38:277-285.  doi: http://dx.doi.org/10.1111/j.1748-720X.2010.00488.x PMID:20579251
145. Lindvall O, Hyun I. Medical innovation versus stem cell tourism. Science, 2009, 324:1664-1665.  doi: http://dx.doi.

org/10.1126/science.1171749 PMID:19556497
146. Caplan A, Levine B. Hope, hype and help: ethically assessing the growing market in stem cell therapies. The American 

Journal of Bioethics, 2010, 10:24-25.  doi: http://dx.doi.org/10.1080/15265161.2010.481980 PMID:20461638
147. Fuhrer MJ. Assistive technology outcomes research: challenges met and yet unmet. American Journal of Physical Medicine & 

Rehabilitation, 2001, 80:528-535.  doi: http://dx.doi.org/10.1097/00002060-200107000-00013 PMID:11421522
148. Reid D, Lailberte-Rudman D, Hebert D. Impact of wheeled seated mobility devices on adult users’ and their caregivers’ 

occupational performance: a critical literature review.  Canadian Journal of Occupational Therapy, Revue Canadienne 
d’Ergothérapie, 2002, 69:261-280.  doi: http://dx.doi.org/10.1177/000841740206900503 PMID:12501452

http://www.ncbi.nlm.nih.gov/pubmed/19192871
http://dx.doi.org/10.1038/468485a
http://www.ncbi.nlm.nih.gov/pubmed/21107396
http://dx.doi.org/10.1080/15265161003754056
http://www.ncbi.nlm.nih.gov/pubmed/20461649
http://dx.doi.org/10.1111/j.1748-720X.2010.00488.x
http://www.ncbi.nlm.nih.gov/pubmed/20579251
http://dx.doi.org/10.1126/science.1171749
http://dx.doi.org/10.1126/science.1171749
http://www.ncbi.nlm.nih.gov/pubmed/19556497
http://dx.doi.org/10.1080/15265161.2010.481980
http://www.ncbi.nlm.nih.gov/pubmed/20461638
http://dx.doi.org/10.1097/00002060-200107000-00013
http://www.ncbi.nlm.nih.gov/pubmed/11421522
http://dx.doi.org/10.1177/000841740206900503
http://www.ncbi.nlm.nih.gov/pubmed/12501452


Attitudes, relationships 
and adjustment

Chapter 6



“As wheelchair users, we often prompt a certain curiosity among the non-disabled, in the 
sense that many wonder why a ‘normal’-looking body would be sitting on a wheelchair. 
Soon an opportunity is seized to start a conversation by saying: ‘Hope you get well soon!,’ 
followed by the question: ‘Was it an accident?’. The gazer will listen to the story of the 
person in the wheelchair, realize that this able-bodied-looking person in fact really cannot 
stand up, feel sincere sorrow and then turn around and go. As he leaves, he will be thank-
ful that it is not him who goes through this ‘suffering.’ He will walk faster and think: ‘My 
biggest fear in life is to become disabled.’ Yet, that nightmare moment of the spectator 
might be an ordinary snapshot of the happy but not so easy life of the wheelchair user.”

(Bulent, Turkey)

“Their attitudes make me very miserable. It comes from their myths and beliefs. And yes 
my SCI happened accidentally, but for our Samoan people not all the people are educated – 
only 8% are educated. Everyone must work, so you are seen as ‘a waste of time’ because 
all you do is sit. Especially because I am the age I am – I should work hard for my family 
and I am not – so I must be useless. Personal care is very hard in Samoa. Your wife will be 
your main carer but you are lucky if you have a mother too. Without a wife or mother you 
would have to stay in the hospital. The family will not take you home. There is no knowl-
edge. There is no equipment. I am lucky that my wife loves me very much.”

(Pene, Samoa)

“I acquired a T10 spinal cord injury when I was very young and being a wheelchair user 
was a natural part of my life. Growing up in a rural part of the USA, I felt comfortable 
with myself and had a very positive self-identity. However I was never sure if I would find 
a partner and often felt discouraged about not dating as much as my friends. Now, I am 
in a loving, stable relationship and plan to be married in the coming year. Looking back, I 
realize that the only limitations I truly faced are the ones I placed on myself due to a lack 
of self-confidence regarding dating and sexuality. As a woman with a disability, I had to 
be even more open, up-front, honest, and confident with men because there were many 
questions inherent to the process, such as: ‘How will this work?’ or ‘Can you have sex?.’ 
Once these questions were answered, then things proceeded naturally as they would with 
any relationship!”

(Cheri, USA)

“I received 25 hours per week with a personal assistant for different tasks. I have a few 
professional people (nurses) with whom I have had a good chemistry and who I can ask 
to accompany me when I see a trip coming up. I always plan well and put in the time for 
an enjoyable course of the trip, so that my assistant will have a positive experience when 
accompanying me. I am extremely pleased with this special type of ‘personal assistant.’”

(Kjell, Norway)



The attitudes and behaviours of family members, friends, health-care provid-
ers, neighbours and strangers contribute to the environmental factors that 
influence the lives of people with spinal cord injury (SCI), both as barriers and 
as facilitators (1). At the same time, the degree to which people with SCI are able 
to adjust to their situation, which in turn relates to their beliefs and perceptions 
of themselves, can also influence the attitudes and behaviours of others in their 
social network (2). For many with SCI, the respect and acceptance expressed by 
family, friends, neighbours, colleagues and service providers – especially those 
social reactions that reduce anxiety and fear – are powerful positive forces that 
can help make adjustment to SCI possible (3). Assistance and support provided 
by nondisabled people, as well as peer support from other people with disabili-
ties, represent vital help to many people with disabilities.

In the Convention on the Rights of Persons with Disabilities (CRPD), Article 3 
(General Principles) stresses the importance of respect for inherent dignity, indi-
vidual autonomy, respect for difference, and acceptance of people with disabilities 
as part of human diversity and humanity (4). Specific Articles of the Convention 
that are relevant to a discussion of attitudes and social relationships include:
■ Article 8 Awareness-raising;
■ Article 19 Living independently and being included in the community;
■ Article 23 Respect for home and family;
■ Article 30 Participation in cultural life, recreation, leisure and sport.

Other articles, such as Article 26, Habilitation and rehabilitation, highlight 
important enabling factors in promoting positive relationships.

This chapter reviews the attitudes and relationships that structure the lives 
of people with SCI. The chapter discusses inclusion in the wider community as 
well as the attitudes of health-care professionals. It considers the provision of 
assistance and support − formal institutional and home care, informal unpaid 
care from family and friends, and consumer-controlled paid personal assis-
tance. Next, the section on family relationships explores relationships with and 
support from parents, spouses and children. Finally, the chapter examines how 
individuals adjust to SCI and build positive self-esteem. In each section, a prob-
lem statement is followed by examples of interventions and evidence on what 
works to improve the situation.
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Attitudes
Wider community attitudes

Cultural representations of and attitudes to 
disability influence every social interaction in 
the lives of people with disabilities (5). Staring, 
ignoring, evading, stereotyping and margin-
alizing are actions manifesting negative atti-
tudes (6–8). Attitudinal barriers can be just as 
inhibiting as physical barriers (9). Many non-
disabled people are ignorant of the reality of 
life for people with disabilities. Instead, they 
base their attitudes on stereotypes and negative 
imagery (10, 11). Typically, disability is associ-
ated with dependency and passivity, though in 
some cultures it is associated with witchcraft, 
sin or negative karma (12). Even when nondisa-
bled people avoid these prejudices, disability is 
still considered to be incompatible with a good 
quality of life; for example, the general public 
often views tetraplegia to be worse than death 
(13, 14). A Kenyan study of families with chil-
dren with spina bifida revealed that only six of 
40 families found their community very help-
ful; seven had been shunned, while nine felt 
that they were cursed because of the birth of a 
disabled child (15). In Bangladesh, even family 
members themselves had negative attitudes and 
low expectations about their relatives with dis-
abilities (16).

Attitudes of others can also be a positive 
force. A survey on the facilitators and barriers 
for people with mobility impairments in the USA 
indicated that the attitudes of family, friends and 
personal assistants had a large positive influence 
on recovery, while the attitudes of physicians 
and therapists were viewed as being barriers to 
receiving health care (17). However, this may 
differ according to the severity of injury: a Cana-
dian study found that while about two thirds of 
people with SCI in excellent health identified the 
attitudes of their family and friends as facilitat-
ing their social participation, 25% of those in 

poor health cited attitudes of family and friends 
as obstacles to their social participation (18).

People may be unaware of what a positive 
attitude towards people with SCI is (19). They 
may assume, for instance, that people with SCI 
want special treatment and respond accordingly. 
Alternatively, they may think of independence in 
terms of what tasks people with SCI can perform, 
rather than the independence which comes from 
having control over one’s life. Surveys of people 
with SCI have found that they perceive their lives 
more positively than do health-care profession-
als and the general public (19–21).

Addressing barriers
Contact with people with disabilities improves 
attitudes (22). In general, the more that people 
with SCI go to mainstream schools, travel on 
public transport, live in ordinary neighbour-
hoods and work in mainstream workplaces, the 
more that children and adults without disabili-
ties will learn to understand and respect them as 
part of the diversity of society (23). When private 
homes, bars, restaurants and cultural venues 
are made more accessible, it becomes possi-
ble for people with disabilities to attend social 
gatherings and be included in mainstream lei-
sure options, all of which will tend to improve 
attitudes.

Targeted interventions – such as disability 
equality/awareness training delivered to ser-
vice providers – can challenge negative attitudes 
and increase understanding (24, 25). Classroom 
interventions – such as visits from disabled role 
models or advocates – can improve children’s 
awareness and understanding (26–28). The pres-
ence of more varied and positive disability role 
models in the media may also influence attitudes 
(29), and individual awareness-raising efforts 
can profit from media coverage on major events, 
as the example from Haiti in Box 6.1 shows.

Actions by governments to promote aware-
ness of the CRPD will tend to challenge negative 
attitudes to disability and promote acceptance.
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Attitudes of health professionals

Health professionals may sometimes be preju-
diced against people with disabilities or may 
fail to treat them with respect (34). For example, 
one study found that 8.2% of general practition-
ers in south-western France felt discomfort with 
regard to people with physical impairments, and 
these attitudes were associated with less expe-
rience, lack of medical training about disability 

and inadequate consultation time (35). An Aus-
tralian study found that occupational therapy 
students’ attitudes were no better than those 
of business students (23). Another study found 
that nurses working in acute SCI care had more 
negative attitudes to older people with SCI than 
did either nurses working in SCI rehabilitation 
or people with SCI (36), perhaps because they 
always see individuals in a critical state, experi-
encing high dependency. This phenomenon may 

Box 6.1. Changing attitudes in Haiti

While the initial medical care required to support SCI patients after the earthquake on 10 January 2010 posed a huge 
task, perhaps the greatest challenge for rehabilitation in Haiti has been the issue of reintegration.

In a country where people with disabilities are often called cocobai – Haitian Creole for “worthless” – SCI centres 
have faced significant challenges in transforming attitudes and developing successful reintegration programmes. 
In an ICF (International Classification of Functioning, Disability and Health) study undertaken at the Haiti Hospital 
Appeal (HHA) after the earthquake, nearly all patients showed severe problems in moving around using equipment 
and transportation. The environment had a major impact on these limitations, since the area around the hospital 
and existing transportation services were not wheelchair-accessible (30).

However, aside from infrastructural reintegration, which has been the main focus of most recommendations, per-
haps the greatest obstacle for countries such as Haiti is the cultural stigma associated with disability. Of 62 Haitian 
families surveyed, 45 stated they faced abuse or discrimination because of their child’s disability, 39 on a daily basis 
(31). Cultural and religious beliefs contribute to discrimination, since in Haiti disability is often viewed as supernatural 
in origin. Even crop failure can be blamed on children with disabilities (32).

While national infrastructural change is generally too expensive for NGOs to implement, cost-effective advocacy 
efforts for achieving more rapid short-term change are attainable. HHA has launched a campaign that uses sport 
for the advancement of disability inclusion. The universal popularity of sport and its physical, social and economic 
development benefits make it an ideal tool for fostering the inclusion and well-being of people with disabilities 
(33). HHA’s strategy focuses on grassroots sport, and also professional Paralympic development. Leon G. lost his 
wife and eight of his children in the 2010 earthquake, as well as suffering an SCI. Yet, his subsequent determination 
to use sport to overcome disability has generated widespread attention, giving hope, courage and vision to many 
people in Cap-Haitien (Haiti’s second largest city) and helping to eradicate the social stigma of disability, according 
to Istvann Papp (Chief of the North Haiti United Nations Community Violence Reduction Team).

In addition to the awareness opportunity for nondisabled spectators as Leon handcycles publicly around his dis-
trict, his achievement of becoming Haiti’s first competitive handcyclist at the Parapan Games in 2011 has presented 
a perfect challenge to the stigma of disability. Leon has been featured on Haitian and international television, has 
spoken at public events, and supported the effort to have the 2012 Paralympic Games broadcast on Haitian televi-
sion for the first time. His story has shown how sport can transcend linguistic, cultural and social barriers, providing 
an excellent platform for strategies of inclusion and adaptation in a way that more traditional forms of reintegration 
may struggle with (33).

While physical infrastructural change is undoubtedly a critical need, a nation needs first to appreciate, understand and 
care for the needs of people with disabilities before it is likely to respond appropriately. Once people with disabilities 
are viewed as equal, it will be easier for them to achieve their human rights. Leon’s experience is just one example 
of how individual stories of personal sporting achievement can significantly improve relationships and attitudes.
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also explain the negative attitudes found among 
emergency care providers (37) and some rehabil-
itation workers (19). These studies were mainly 
conducted in high-income countries. Less is 
known about the attitudes of health profession-
als in low- and middle-income countries (38), 
although analysis of the World Health Survey 
found that, compared with nondisabled people, 
people with disabilities were twice as likely to 
find health-care provider skills and equipment 
inadequate to meet their needs, three times as 
likely to be denied care, and four times as likely 
to be treated badly (39).

Addressing barriers
Health-care professionals with supportive atti-
tudes were seen by people with SCI as being 
central to their recovery, well-being, autonomy 
and hope (40). It has been found, for instance, 
that the positive attitudes of physicians can have 
more influence on patient attitudes towards their 
disability and rehabilitation than education of 
patients on their treatment options (41). There-
fore it is critical to help professionals to develop 
positive attitudes and better understanding.

Efforts to improve the attitudes of health 
professionals include measures such as lectures 
and modules on the health needs and human 
rights of people with disability in undergraduate 
training, including exposure to people with dis-
abilities or to disabled peoples’ groups (23, 42). 
Workshops and participative activities may have 
a greater long-term impact than lectures (25). 
In-service training and other forms of continu-
ing education can help influence the thinking 
of doctors, nurses and other professionals after 
they have qualified (43). Encouraging the train-
ing and recruitment of health professionals with 
disabilities can also challenge the prevailing ste-
reotype that people with disabilities are always 
patients (44).

Assistance and support
The topic of assistance and support refers to non-
medical personnel who assist people with disa-
bilities with activities of daily living. Needs might 
occur in the home, in school, in the workplace, 
while travelling between locations, or in social 
and community activities. Environmental bar-
riers generally increase the need for assistance; 
better accessibility and more assistive devices 
generally decrease the need for assistance. 
People who cannot obtain assistance, particu-
larly in inaccessible settings, may be confined 
to the home, or even to one room in the home. 
Generally speaking, people with more complex 
needs − such as tetraplegia − will require more 
assistance than people with paraplegia.

As demonstrated in the World report on dis-
ability (39), in general the majority of needs for 
assistance and support for all people with dis-
abilities are met by family members and friends, 
also referred to as informal caregivers, who are 
unpaid. For high-income settings, or sometimes 
for individuals with high incomes who are living 
in lower income settings, paid support may be 
available. This may be supplied by the state, by 
a voluntary organization or on a commercial 
basis. This new and potentially very empower-
ing phenomenon is discussed below in the sec-
tion on personal assistants.

Informal care

Studies of informal caregivers, typically family 
members, have looked at the type of tasks per-
formed, the effects on the health of the family, and 
the effect on relationships (45, 46). The majority 
of adults with SCI are male, and their caregivers 
are more likely to be female. For example, one 
Brazilian study found that more than 80% of car-
egivers of people with traumatic paraplegia were 
female, generally wives or sometimes sisters, and 
more than half of the caregivers were sole car-
egivers (47). Another significant group of infor-
mal caregivers are the parents of children and 
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young people with spina bifida or acquired SCI: 
again, women generally perform the majority of 
caregiving tasks.

Family and friends may feel untrained or 
inadequate to provide the assistance needed. 
Other research has found problems of isolation 
and lack of support for caregivers (48). Depend-
ing on the level of need, supporting an individ-
ual with SCI can be physically and emotionally 
demanding. This can have psychological impacts 
that affect the care that is provided. For example, 
spouses who fulfil caring roles may have more 
symptoms of stress and depression than their 
SCI partners (46). A study in the Netherlands 
using the Barthel Index found that the perceived 
burden of support in partners of people with SCI 
was high in nearly 24.8% of partners of people 
with serious disabilities, compared to 3.9% of 
partners of people with minor disabilities, and 
concluded that prevention of caregiver burn-out 
should be part of the care of people with SCI 
(49). A Brazilian study found that caregivers of 
people with paraplegia reported low scores on 
SF36 quality of life measurement, particularly 
for the dimensions of bodily pain and vitality 
(47). A study in Fiji of caregivers of people with 
SCI found significant caregiver burden and psy-
chological distress (50). In Fiji, paid care sup-
port is almost non-existent, with the extended 
family being the main source of assistance for 
people with SCI. A small study of the quality of 
life of families with spina bifida in Kenya found 
pervasive social, financial, emotional and spir-
itual impact on parents, with these stresses being 
heightened when children also had urinary 
incontinence (15).

Addressing barriers
Social support is a key factor in the lives of adults 
with SCI as they return to their homes and com-
munities after the initial period of rehabilita-
tion has ended. Strategies and programmes are 
needed to provide informal personal assistance 
networks to people with SCI before they leave 
rehabilitation facilities so that they will be able to 

live in the community (51). During inpatient care, 
not only patients but also their families should be 
involved in educational activities (52): needs for 
information on medical, psychosocial and emo-
tional, community/integration, employment/
financial and ADL (activities of daily living)/self-
care issues were all highlighted in this Canadian 
study. Adaptation to SCI during the first three 
years after onset is improved if social and edu-
cational support is provided to family members, 
and not just to the person with SCI (53). A ran-
domized controlled trial in the USA found that 
psychosocial interventions that targeted both 
the caregiver and the person with SCI were most 
effective in reducing health symptoms and social 
exclusion of caregivers (54). Family support 
interventions may include face-to-face problem-
solving training sessions, support via telephone 
or video conference, and educational materials. 
These have been shown to improve function-
ing and problem-solving and, in some cases, to 
reduce caregiver depression (55, 56).

Comprehensive support services during 
rehabilitation for families of children with trau-
matic injury have been found to be effective. 
This includes coordination of discharge care, 
education protocols, implementation of sup-
port groups, and peer support programmes for 
families (57). Both interventions and research 
are lacking for families of children with spina 
bifida (58). Respite care is a common solution in 
high-income countries where family members 
have caring responsibilities for children or older 
adults with disabilities and require a break from 
delivering caring tasks to reduce psychological 
distress (59). In less-resourced contexts, com-
munity-based rehabilitation (CBR) programmes 
can be an important source of support for fam-
ilies with disabled children (60, 61). Voluntary 
organizations are another source of help. Parents 
in Bangladesh reported benefits from meeting 
other parents when they attended a rehabilita-
tion centre (16). In a Kenyan study of families 
having children with spina bifida, three quar-
ters of families had been befriended by someone 
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from their church, and half of them knew other 
families with disabled children, which suggests 
that sources of mutual aid and support are avail-
able (15). However, geographical coverage of 
both NGO and CBR projects remains patchy.

Formal care

Formal assistance and support services cover 
several different areas, including residential sup-
port services, community support, respite care 
and others. Formal services may be delivered by 
means of public or private for-profit and private 
not-for-profit sectors, or by a combination of 
these (39). Formal care can benefit both people 
with disabilities and informal caregivers (62, 63). 
For low-income countries, however, resources 
may not be available for this type of service or 
the cost to the consumer may be too great (64). 
Residential provision, which has been the tradi-
tional approach to formal care in high-income 
countries, undermines the choice and freedom 
of people with disabilities to lead normal lives.

Addressing barriers
Informal assistance and support have been shown 
to be more effective when combined with several 
formal care systems and services. For instance, 
respite care allows families to take a break from 
the stresses associated with informal caregiving 
to children with spina bifida or SCI (62).

High-income countries have seen a move 
from residential care (65, 66) to community-
based care in recent decades. Support workers in 
the community allow individuals of all ages with 
SCI to remain in their own homes rather than 
enter a residential institution, a solution that is 
regarded as preferable by most individuals and 
is mandated by Article 19 of the CPRD. Com-
munity support can assist with self-care, mobil-
ity and participation, and has been associated 
with better health and functioning in individu-
als with SCI (67, 68). Home-based assistance and 
support is important for people who have little or 
no mobility. Lack of mobility is associated with 

higher rates of medical complications and high-
lights the need for workers to have formal train-
ing in health-related support tasks (13, 69). When 
implemented correctly, it has been demonstrated 
that formal care in a community setting is not 
only cost-effective (70, 71), but can also improve 
the management of neuropathic bladder, reduc-
ing the risk of secondary complications associ-
ated with SCI (67) and thus improving quality of 
life. Collaboration with NGOs, as has happened 
in South Africa, for instance, is one way in which 
formal care can be made available to people in 
low- and middle-income countries (72).

Personal assistants

In high-income countries, for those who have 
no family support or who prefer to alleviate the 
stress on informal caregivers by paying for assis-
tance, or who favour greater control and flexibil-
ity, the personal assistant model is widely seen as 
a good solution. Personal assistance in this con-
text refers to human help provided to individu-
als, under their control, so that they can perform 
basic activities necessary for living in the com-
munity (e.g. dressing, bathing, toileting, doing 
laundry, housekeeping and shopping) (73).

Formal assistance and support supplied by 
agencies may entail strict rules on the number 
of hours worked and on the range of tasks that 
workers are allowed to perform, which may 
limit the ability of consumers to negotiate ser-
vices outside those specifically authorized by the 
agency (74). In contrast, consumer-directed per-
sonal assistance programmes have been found to 
result in increased well-being, decreased hospi-
talization, and enhanced overall satisfaction of 
consumers (51, 74–76).

Personal assistants enable individuals with 
SCI to participate more in community life (77), 
in school, volunteering, active employment and 
engagement in social and recreational activities 
(51). The availability of a personal assistant may 
also influence the amount of exercise a person 
has. One study in the USA found that less than 
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half of manual wheelchair users met recommen-
dations of 150 minutes moderate or strenuous 
physical activity per week (78). Kehn and Kroll 
(79) interviewed exercisers and non-exercisers 
with SCI about their physical activity levels and 
found that having a personal assistant to help 
with use of exercise machines and equipment 
was the primary reason for exercising.

Barriers to widening the personal assis-
tance model are lack of funding (80), inadequate 
arrangements for assessment, and the need for 
training of both personal assistance users and 
the personal assistants themselves. Employing 
or managing a personal assistant requires the 
person with disability to have the necessary skills 
to manage budgets and perform employer tasks, 
which may not be possible or desirable for all (81).

Addressing barriers
Except for individuals with access to private 
resources, the provision of personal assistance 
services is usually dependent on a country’s 
health and social security system. However, 
a systematic review of evidence found that 
the personal assistance approach can be cost-
effective in high-income countries, particu-
larly when compared to the cost of institutional 
care for people with high dependency needs 
(63). In Sweden, for instance, a personal assis-
tance programme makes it financially possible 
for people with severe impairments to hire a 
personal assistant, either directly or through a 
provider, and thereby to receive support that is 
adapted to the individual and optimizes the per-
son’s influence over how the support is arranged 
(82). Most people with SCI in low- and middle-
income countries cannot afford to pay for their 
own assistants, and they are unlikely to receive 
support from the state. However, informal assis-
tance and support can still be delivered in ways 
that reflect human rights values of empower-
ment and respect, rather than fostering depend-
ency (83, 84).

Provision of personal assistance should 
start with an assessment of need. For example, 

in New Zealand the publicly funded Accident 
Compensation Corporation (ACC) National 
Serious Injury Service aims to encourage inde-
pendent living and a return to employment by 
appointing a case manager to help coordinate 
the individual’s community requirements (85). 
An assessment of needed assistance hours is 
usually conducted by an independent ACC-
funded occupational therapist, who will, follow-
ing standard guidelines, consider the amount of 
function present in an individual with SCI and 
what that individual requires in a typical day.

Support from disabled people’s organiza-
tions (DPOs) and other intermediary organiza-
tions may be critical in empowering people with 
disabilities to recruit and manage their own 
assistants and fulfil the role of employer (86). 
Consumers generally prefer to train their assis-
tants themselves, or sometimes to have current 
assistants train their replacements. There may 
be specific needs for training on issues such as 
ventilator use, lifting and carrying, and other 
health needs such as monitoring of skin, blood 
pressure, respiratory infections and urinary 
tract infections. Personal assistance training 
increases the knowledge of both the consumer 
and the personal assistant (87) and can help 
reduce the occurrence of secondary conditions, 
which contribute to morbidity and mortality as 
well as increasing health care costs (88).

Family relationships
The impact of support tasks is one of the factors 
that may make personal relationships more dif-
ficult. The discussion above focuses on the provi-
sion of tasks to support children and adults. The 
emotional aspect of family, however, is equally 
important to people with SCI. Availability of 
social support – particularly emotional support 
and problem-solving support – has been shown 
to be important for the life satisfaction of people 
with SCI in the early phase of injury (89). Feel-
ings of dignity, pride, confidence, hope and joy in 
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their social interactions provide people with SCI 
with a firm foundation for a successful life (37, 
90). These positive attitudes have been linked to 
the magnitude and type of support from family 
and friends. Family and friends can be very 
important in aiding recovery and taking on new 
life roles, although there is a risk of over-assis-
tance (91), particularly for children with SCI. 
There is also evidence that, whereas social sup-
port is important, having companions who are 
solicitous about pain symptoms actually makes it 
harder for people with SCI to cope with pain (92).

Several studies have found that adjustment 
to disability or serious chronic illness results in 
enhanced spiritual well-being (93, 94). Numer-
ous studies have demonstrated strong associa-
tions between spirituality and quality of life 
among people with SCI (95, 96), and involvement 
in religion can provide social support (97, 98).

People with SCI should not be seen simply 
as passive recipients of support, but as active and 
autonomous agents who consciously shape their 
relationships and environment by using their 
psychological “equipment,” – i.e. their social 
skills, coping skills, strengths and resources. 
For example, an Iranian study found that self-
confidence, religious beliefs, social networks and 
positive thinking were facilitators of coping (99). 
People with SCI not only receive but can also 
provide support, and providing support can be 
more beneficial that receiving it for the person 
with SCI (68).

Partners

SCI can have a negative impact on relationships, 
and many studies find a higher risk of divorce 
after the injury (100–105). However, this may be 
a short-term effect; one study found that more 
than 80.7% of married people were still mar-
ried five years after their injury compared to the 
rate of 88.8% in the general population (106). 
Another study found no difference in divorce 
rates between people with SCI and the gen-
eral population (107). A clue to this divergence 

of results comes from research conducted in 
Taiwan, China, which found that traumatic SCI 
led either to family resilience or family break-
down (108). There may even be positive influ-
ences on relationships arising from more time 
spent together (109). Yet, results from these stud-
ies are difficult to compare, as the time frame 
after injury for divorces and separations varies, 
as does the definition of marriage (in some stud-
ies people who are cohabiting without being 
married are sometimes included and sometimes 
not) (110). Interpreting the varying results of the 
studies is even more challenging due to culture 
differences, changes in family life in society in 
general and the different methodologies used.

Sexuality is an important dimension of part-
ner relationships that is often negatively affected 
by SCI. For instance, studies in the United King-
dom and the Netherlands found that sexual satis-
faction was frequently rated very low by a sample 
of people with SCI 12−18 months after discharge 
(111, 112). Studies of partnered men with SCI linked 
sexual satisfaction to factors such as partner satis-
faction and relationship quality more than to bio-
logical factors such as erectile function (113, 114), 
although, for some people, concerns about bowel 
and bladder incontinence are a deterrent to sexual 
activity (115). Studies in Greece, India and China 
have found stigma and other negative beliefs to 
be the major obstacle to sexuality and marriage 
for people with SCI (116–118). Dating was rated as 
one of the most difficult aspects of transition for 
adults with paediatric-onset SCI (119).

Sexuality may not always be a problem: in a 
Swedish study, 84% of partners of people with SCI 
considered their relationship to be satisfying, and 
45% considered their current sex life to be as good as 
or better than before injury. Feelings of emotional 
closeness, variety of sexual activities and mutual 
concerns were more important for partners than 
were physiological aspects (120). A study of 545 
Scandinavian women with SCI found that 80% had 
engaged in sex after injury. Half of the women with 
SCI were in relationships and 85% felt their relation-
ships were very good or rather good. However, there 
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were lower levels of activity, desire, arousal and sat-
isfaction in women with SCI than in controls (121).

Addressing barriers
Support for intimate relationships is very impor-
tant to promote the well-being of people with 
SCI. Having a close relationship with a partner 
has a positive effect on quality of life (103) and 
well-being (122). Several studies have shown that 
marital status is a powerful predictor of outcome 
variables of independent living (100, 107, 123, 
124). Good sexual adjustment after SCI is posi-
tively associated with better physical function, 
higher income, more participation in work and 
community, and higher morale (125).

All members of the rehabilitation team have 
a role and a responsibility to address issues of 
sexuality with people with SCI. In the previously 
mentioned Scandinavian study, 61% of women 
had received no information about sexuality 
after SCI. Respondents wanted both information 
and support, not too soon after the injury, but 
when the need arose (121). Young people with 
disabilities should also have access to appropri-
ate sex education (126). Programmes to improve 
the sexological competence of multidisciplinary 
teams and individual disciplines in rehabilitation 
have shown effectiveness (127, 128). People with 
SCI particularly appreciate sexuality counselling 
from peers (129). The key period during which 
sexual health interventions are important is the 
interval between inpatient rehabilitation and six 
months after discharge (130). Relationship coun-
selling has been found effective in supporting 
couples in which one partner has SCI, because 
it can promote reciprocity and improve commu-
nication skills. Useful approaches emphasize the 
development of new mutually enjoyable activities 
(131, 132). The attitude of sharing responsibilities 
rather than providing care has been reported by 
wives as a reason for successful marriage to men 
with SCI (124).

For those whose relationships break down 
after the onset of SCI, there is hopeful evidence 
regarding new relationships. People in post-

injury marriages have been found to be more 
satisfied with their living arrangements, rela-
tionships and health, and to have had improve-
ments in their sex lives (113, 133). This may be 
partly because this is a subgroup of people with 
SCI who are more active, better adjusted and 
content to start with, and also because marriage 
further improves their quality of life (133).

Parent and sibling relationships

SCI in a young person can be traumatic for 
the whole family. Reviews of evidence find 
that 12−13% of families of children with spina 
bifida have clinical levels of “family dysfunc-
tion” (134), and these problems are exacerbated 
when families come from lower socioeconomic 
backgrounds. One North American study found 
that 25% of paediatric patients, 41% of mothers 
and 35.6% of fathers had post-traumatic stress 
disorder (PTSD) (135). However, other evidence 
suggests that families often also show resilience, 
and that coping with spina bifida may even 
strengthen the parental marriage (134).

Evidence highlights both positive and nega-
tive impacts on siblings of children with spina 
bifida – for instance, anxiety and concern for the 
health and social well-being of their disabled sib-
ling, but also increased empathy for the disabled 
sibling and a greater appreciation of their own 
physical abilities (134). There is some evidence 
of anxiety and depression in siblings of disabled 
children, but this is by no means inevitable (136) 
and depends on how well the family copes with 
the situation (137). The disabled child should be 
treated as part of the family in the same way as 
other children.

Men and women with SCI can have children 
(138). A Scandinavian study found that 18% of 
women with SCI had had children post-injury 
(121). Evidence shows no significant parenting 
differences between mothers with SCI and non-
disabled mothers, nor in outcomes for children 
raised by mothers with SCI compared to non-
disabled mothers (139, 140). Similar evidence is 
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available for children of fathers with SCI (141). 
However, there may be a need to redefine par-
enting roles as a result of disability (142). Chil-
dren are usually comfortable with a parent’s 
disability, and open discussion is believed to be 
a key to acceptance (143). There are risks where 
children are expected to take up caring roles for 
parents or siblings with SCI, which may not be 
age-appropriate (144).

Addressing barriers
Health-care providers should identify those fam-
ilies of children with SCI who are in need of psy-
chosocial support (134). Social networks are very 
important for people with disabilities (145) and for 
the families of disabled children. A Swedish study 
of people who had acquired SCI in their teenage 
years found that parents and peers were a crucial 
network. Parents were advocates in interactions 
with health-care providers, and they were sup-
porters, helping to deal with sorrow, frustration 
and anger. Peers were important in promoting 
activities and identity development. Health-care 
providers should use the patient’s own social 
networks effectively (146). Education of parents 
can influence perceptions and help them develop 
realistic goals for their children (16). A Kenyan 
study on quality of life for people with spina bifida 
concluded that family, caregiver and community 
education about the condition would contribute 
to improving physical, psychological and com-
municative development outcomes (147).

Transition to adulthood is a major issue for 
children with spina bifida (134, 148) and has 
been the subject of considerable work in North 
America (149) based on a life-course model, 
which maps out developmental stages and topics 
that have most impact on a successful adult 
life (150). Parents may need education to foster 
independence in their children so that they can 
move on to participation in post-school educa-
tion, independent living and employment wher-
ever possible (148). Social groups can be helpful 
in assisting with leisure and friendship net-
works. Young people with spina bifida should be 

encouraged to be independent (151) and to do 
household chores, use public transport (where 
accessible and available) and participate in com-
munity activities (152). To help young people 
with SCI in their transition to adulthood, appro-
priate sex education is also very important (126).

With regard to nondisabled children, social 
workers and other supporters should help the 
siblings of children with spina bifida to navigate 
the complex emotions associated with having a 
brother or sister with this condition (153), and 
should help them develop their own strengths 
and resources to cope. Rehabilitation centres 
should consider the needs of children visiting 
a parent with newly acquired SCI, both to pro-
vide appropriate facilities, but also to facilitate 
the understanding and emotional adjustment of 
these children (154).

Adjustment to spinal cord injury
Acquiring SCI can be a challenge to an individ-
ual’s self-esteem (155). A previously independent 
person may now not be in control of his or her 
own life, or even body, and may be dependent 
on help from others. Those with traumatic SCI 
may also have concurrent traumatic brain injury 
that complicates adjustment (156). Many varia-
bles have been associated with quality of life after 
SCI. In addition to motor impairment, experi-
encing secondary health complications such as 
incontinence, spasticity and pain is associated 
with lower life satisfaction (111, 112, 122, 157, 
158). Furthermore, moving around in a wheel-
chair may be difficult in non-adapted environ-
ments, and experiencing environmental barriers 
is associated with lower life satisfaction (90). 
Adjustment to disability is a dynamic process 
whereby people with SCI move towards a better 
fit with their environment (159).

A narrative review of studies of life satis-
faction of people with SCI (160) confirmed that 
people with SCI experience, on average, higher 
levels of distress and lower levels of life satis-
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faction compared with the general population. 
However, there is considerable variation and 
most people with SCI adapt well to their con-
dition. For example, in a Dutch study, 75% of 
participants experienced a decrease in life satis-
faction after SCI, but one year after SCI, 50% of 
participants were satisfied or very satisfied with 
their lives (112).

A review of evidence on mental health has 
shown that 20−30% of people with SCI show clin-
ically significant symptoms of depression, which 
is substantially higher than the general popula-
tion (160). Some evidence indicates that depres-
sive symptoms reduce as time passes, although 
this is uncertain. Similarly, most studies show 
that 7−27% of people with SCI experience post-
traumatic stress disorder (160). Yet this evidence 
proves that, despite a higher-than-average risk of 
mental health problems, the majority of people 
with SCI adjust well to their condition.

Longer-term studies find good adjustment 
and high quality of life among people ageing with 
SCI (158, 161). A large study in France of tetra-
plegic people, for instance, found that almost 
three quarters of respondents rated their subjec-
tive well-being as fairly good or better (122).

People with SCI who make successful 
adjustment, like other people with acquired dis-
ability, are those who are successful in adapt-
ing mentally to their new situation. This may 
include devaluing unattainable goals and alter-
ing criteria for success (155). It is this mental 
shift, as much as the material possibilities, which 
enables people to have satisfaction in life (101). 
Appraisal theory suggests that the way people 
feel about themselves depends on their cogni-
tive response to a situation. People use different 
coping strategies according to their appraisal of 
the situation and their behavioural preferences. 
An integrative conceptual framework of adapta-
tion to health problems has been described by 
(162), highlighting personal resources (e.g. per-
sonality, intellect), health-related factors, social 
and physical context (e.g. family, environment), 
cognitive appraisal and adaptive tasks (e.g. man-

aging symptoms, positive self-image, relating to 
others): each of these sets of factors is a potential 
target for intervention.

A recent review of psychological factors 
associated with mental health and life satisfac-
tion after SCI, based on 48 studies, shows that the 
factors consistently associated with life satisfac-
tion or mental health are perceived control in life, 
sense of coherence, positive factors such as hope 
and purpose in life, feelings of self-worth such as 
self-efficacy and self-esteem, positive and nega-
tive affect, and post-traumatic cognitions (163).

While the coping strategy of acceptance 
is a consistent determinant of adjustment, the 
majority of emotion-focused coping styles are 
not associated with life satisfaction or mental 
health. Although active problem-focused coping 
is generally considered a favourable strategy, 
this is not consistent in the scientific literature. 
It may be that where goals are blocked, as is the 
case with SCI, adjusting personal preferences 
and goals to situational change is more effective 
and more positively related to adjustment than 
trying actively to adjust life circumstances to 
one’s personal preferences (164).

Addressing barriers
Rehabilitation
Access to rehabilitation services should result in 
accessing appropriate assistive technologies and 
being able to self-manage bowel and bladder, as 
well as receiving other information and support, 
all of which represent important steps in adapta-
tion. A small Sri Lankan study provides evidence 
of improved health and psychological and social 
outcomes for men with SCI who accessed reha-
bilitation (165). Since the way people view them-
selves is predictive of how they adjust to physical 
disability (166, 167), perceptions of the injured 
person’s body should be reworked during the 
process of rehabilitation to recapture positive 
self-esteem. Rehabilitation professionals can 
have a significant impact on the patient’s self-
image by, for example, providing information 
and creating opportunities such as group out-
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ings, which have been reported to be beneficial 
in overcoming fears of being stared at (167).

Evidence on psychological interventions fol-
lowing SCI is growing but is still incomplete. The 
most frequently studied intervention to reduce 
depressed mood in people with SCI is cognitive 
behavioural therapy (CBT), which incorporates 
a variety of techniques to facilitate emotional 
and behavioural change on the part of the person 
with SCI (104, 168). CBT can include address-
ing “irrational” or negative thoughts, increas-
ing opportunities for participating in rewarding 
activities, and instruction in relaxation. Issues 
of assertiveness, social skills and sexuality have 
also been included. Providing CBT in a group 
setting can also be a cost-effective opportunity 
for peer support, for practice of social skills and 
for gaining additional viewpoints (169, 170).

Coping effectiveness training (CET) may also 
be effective in people with SCI (171, 172), and espe-
cially in those with more severe mental health 
disorders at baseline. The intervention may work 
by changing participants’ negative appraisals of 
the implications of SCI and increasing their per-
ceived manageability of its consequences, thereby 
improving their mood. Supportive group therapy 
(SGT), which emphasizes the sharing of experi-
ences and information on topics related to injury, 
the exploration of emotional and cognitive reac-
tions, and the opportunity for support and educa-
tion from peers and psychologists, is also effective 
in reducing depression and anxiety (173).

A group of positive psychological factors, 
including self-efficacy (belief in ability to suc-
ceed in a situation) and self-esteem (a person’s 
sense of self-worth or personal value), are con-
sistently related to better quality of life. These 
variables may be seen as psychological resources 
that help people to regain their quality of life 
after SCI. For example, people with high self-
efficacy and high self-esteem might be more 
likely to take personal control of their future 
than people with low self-efficacy, since the 
former have a stronger belief in their ability to 
influence their situation for the better. Positive 

psychology interventions aimed at cultivating 
positive feelings, behaviours and thinking have 
shown effectiveness in other populations (174), 
and could be tested in people with SCI.

Evidence exists for the effectiveness of multi-
disciplinary, multimodal interventions targeted 
at enhancing self-efficacy (175). General and 
specific self-efficacies – such as for active living 
– have been found to be enhanced by active/
independent living programmes (176, 177) or 
by physical activity or sports programmes (178–
180). Knowledge was enhanced in a multimodal 
intervention programme (181) and was signifi-
cantly correlated with perceived control after 
one-year follow-up.

While health professionals often recognize 
the importance of hope, they appear to find it 
problematic to balance patients’ “unrealistic” 
hopes with what they perceive as more “realis-
tic” ones (182). However, from an attitudinal per-
spective in the initial period post-SCI, “hope for 
recovery” may be an effective coping mechanism 
in the face of an otherwise intolerable health crisis 
(182, 183). It may therefore be beneficial to keep 
the person’s hope alive as long as hope for recov-
ery from SCI does not stand in the way of active 
participation in the rehabilitation programme.

Screening for mental health problems in the 
early phase of SCI will identify those in need of 
psychological support. Psychological treatment 
for depressed people with SCI in initial hospital-
ization needs to be available as part of the func-
tions of the multidisciplinary rehabilitation team. 
There are strong indications that psychological 
interventions at this stage are helpful and may 
prevent long-term adjustment problems (160).

Self-help groups
People with SCI usually value group learning sit-
uations in which they can meet other people who 
are similarly affected and thus feel less isolated 
(184, 185), e.g. self-help groups and other forms 
of peer support. Organizations such as the Back-
Up Trust in the United Kingdom and the Spinal 
Injury Trust in New Zealand offer training, 
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support and confidence-building activities such 
as abseiling and kayaking (see Box  6.2). In a 
study in France, participation in community 
activity and meeting friends frequently were 
positively associated with well-being for people 
with tetraplegia (122), although the direction of 
causality was not proven. In low- and middle-
income countries, NGOs can play an important 

role in supporting the capacity development of 
social networks, regional networking platforms 
and consumer organizations such as those sup-
ported by Livability Ireland in South and South-
East Asia (190). The United Kingdom NGO called 
Motivation runs peer group training and train-
ing-of-trainers courses in Malawi, Mozambique, 
Romania and other low- and middle-income 

Box 6.2. Spinal cord injury consumer organizations and networks

Consumer and advocacy organizations for and of people with SCI can be sources of invaluable peer support and 
advocacy. SCI consumer organizations and networks can be found in various parts of the world at national, regional 
and global levels, united in their efforts both politically and practically to improve living conditions and enhance 
participation of people with SCI.

These groups may focus on single topics, such as sports activities (often with a view to recruiting elite sportsmen and 
women who could compete internationally), or specific demographic groups (e.g. veterans, children). They may cater 
to the needs of people with SCI in all major areas of life from education and employment to home modifications and 
peer support. SCI organizations may operate as stand-alone organizations or may be part of larger organizations or 
networks. In many low- and middle-income countries, such specific SCI organizations may not exist and the interests 
of people with SCI are promoted as part of cross-impairment disability organizations. However, SCI organizations 
have been established in some low-income countries, including Nepal and Uganda.

In some countries, local small initiatives of former patients have evolved as a result of personal need for assistance 
and proper accommodation, and they have combined to create national network organizations, such as Spinal Cord 
Injuries Australia (SCIA), which provide accommodation and care services, employment and social service counselling. 
SCIA also hosts an advocacy department that works to promote inclusiveness and lobbies for specific programmes 
or legislative change by, for instance, submissions to government committees (e.g. on supply of health services and 
medical professionals in rural areas) or by providing input to policy review processes (e.g. review of the tables for 
the assessment of work-related impairment for disability support pension) (186). SCIA has in the past supported 
individual claims, as in the case of a taxi discrimination complaint (187).

Regional networks can be a means of sharing experiences and success factors in implementing change and can pro-
vide support to initiatives seeking to establish national organizations. The European Spinal Cord Injury Federation 
(ESCIF) was founded in 2006 and represents 26 national SCI organizations throughout Europe. Its role is to share 
information, hold annual conferences and conduct its own research on topics such as SCI registries or the provision 
of specialized SCI care and rehabilitation (188).

Building on these successful experiences at national and regional level, the Global Spinal Cord Injury Consumer 
Network (189) was started by ESCIF and the Asian Spinal Cord Network’s (ASCoN) consumer network in 2012, with 
the aim of bringing together existing SCI consumer groups, establishing new groups in underserved countries and 
regions, and expanding their activities. The main activities and plans of the Global SCI Consumer Network are to:

 ■ formalize community channels (e.g. web site, news updates);
 ■ link organizations and key people to support and promote local initiatives;
 ■ generate funding and other support for the activities of the global network;
 ■ appoint SCI “ambassadors” throughout the world;
 ■ organize a corps of SCI volunteers to assist SCI groups in other countries/world regions;
 ■ organize global SCI consumer network meetings;
 ■ in the long run, formalize the network as a global federation or organization.
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countries, with the aim of creating a network 
of skilled peer counsellors and trainers who can 
help recently paralysed people adjust to their 
new situation (191).

The disabled people’s movement has helped 
many people with disabilities to develop their 
friendship networks and even to meet partners 
(192, 193). SCI consumer organizations and net-
works play an important role beyond providing 
valuable guidance and services in the form of 
advocacy, sports, employment and accommo-
dation support (see Box 6.3). However, evidence 
from a study of French people with tetraplegia 
found that, while 56% of respondents felt that 
disabled people constituted a community, only 

a third of them felt that they belonged to the 
community (194). Women in particular were 
less likely to be involved. It was those who were 
more socially excluded and who often experi-
enced worse symptoms who expressed a sense of 
belonging to disability networks (194).

Physical activity and sport
Regular physical activity can have substantial 
social benefits, providing a means of establish-
ing new friendships, sharing experiences, devel-
oping social support networks, and improving 
overall functioning (195, 196). Participation in 
sports has been reported to re-establish contact 
with the world at large by aiding community 

Box 6.3. Peer support in Sri Lanka

The Spinal Injuries Association (SIA) of Sri Lanka was started by individuals with SCI and has implemented many 
useful programmes in addition to peer group training. On a monthly basis, members of SIA visit the general hospital 
and meet with people who have recently incurred SCI. They serve as role models and help newly injured individuals 
to overcome the initial shock of their trauma, giving them information and demonstrating that it is possible to live 
a useful life even with SCI. Anecdotal reports indicate that this peer counselling has helped many individuals who 
had given up hope, thinking that their life ended after paralysis due to SCI. As noted in the following testimony, 
this programme appears to be successful and may serve as a model for others wishing to adopt and further develop 
peer counselling programmes.

“I had a motor traffic accident in September 1980 and sustained a SCI at the T4 level. After treatment for wounds in 
a general hospital for three months I was transferred to the only hospital available at that time for rehabilitation of 
people with SCI, the Ragama Rehabilitation Hospital. I was shown by another patient in the hospital how to make an 
improvised condom catheter which I started using after giving up the indwelling catheter that had been provided 
previously. For bowel movements you just sat on the commode and hoped for the best. I had small wounds on the 
buttock which were a nuisance.

My life changed in 1998. Motivation United Kingdom set up an office in Sri Lanka to train the nurses in the rehabilita-
tion hospital how to manage patients with SCI and to set up a wheelchair manufacturing workshop. They also con-
ducted a training programme for peer group trainers, which I attended. The five-day training programme included 
lessons on what SCI is, the prevention of pressure sores, the importance of using a good wheelchair cushion, bowel 
control, bladder management, skin care, sexuality, wheelchair skills, wheelchair maintenance and other topics.

Here I learned digital stimulation and manual evacuation of stools to manage the bowel. Earlier I had a lot of anxiety 
when travelling due to uncertainty regarding my bowel movements. After the training I changed the wheelchair 
cushion I had been using and this prevented pressure sores. The fact that the training was given by another person 
with SCI had a big impact. Following the training, my activities of daily living became so much easier. I felt at ease 
and confident when travelling both locally and overseas. Later the Spinal Injuries Association of Sri Lanka (SIA) con-
tinued with peer group training and it was satisfying to see the improvement in the quality of life of people with 
SCI who underwent training.”

Cyril, Sri Lanka
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integration and improving family relationships 
(197–199). A meta-analysis found a small- to 
medium-sized positive association between 
physical activity and subjective well-being (200). 
A review of literature has revealed psychologi-
cal as well as physiological benefits of partici-
pation in recreation and physical activity (201), 
such as increased social interaction. Research in 
the USA shows that people with SCI involved in 
sports score higher in physical independence, 
mobility, occupation and social integration than 
non-athletes (197), with psychological benefits 
particularly evident for those engaged in team 
sports (202). A German study found that indi-
viduals who were actively involved in sport had 
a higher employment rate and better quality of 
life (203). People other than therapists tend to be 
the source of the motivation to become involved 
in sports (204). Specialized equipment allows 
people with SCI to practice a wide range of sports 
(205–207). In recent years low-cost wheelchairs 
for basketball and tennis have become available 
for developing countries (208).

Conclusion and 
recommendations
People with disabilities commonly rate their own 
quality of life higher than nondisabled people 
rate the quality of life of disabled people (20, 
147). Feelings of dignity, pride, confidence, hope 
and joy in social interactions provide a person 
with SCI with a firm foundation for a successful 
life (37, 90). These positive attitudes have been 
linked to the magnitude and type of support 
from family and friends.

Interventions to challenge negative attitudes 
towards people with SCI and other disabilities 
should be a priority, as mandated by Article 8 
of the CRPD. In particular, health professionals 
and other service providers should receive train-
ing to ensure that they treat people with SCI and 
other disabilities with respect and dignity.

Provision of appropriate services, both 
during rehabilitation and for subsequent com-
munity living, can facilitate adjustment and 
improved quality of life for people with SCI. 
Adequate information and psychological sup-
port are particularly important. While needs 
for assistance are generally met by relatives, pro-
vision of home care, respite care and personal 
assistance can liberate individuals with SCI and 
their family members. Participation in sporting, 
cultural and spiritual activities can increase self-
confidence and improve well-being.

The following recommendations show spe-
cific ways forward.

Provide support

Support children and adults with SCI to achieve 
positive self-esteem and adjustment by, for 
instance:
■ providing access to counselling and infor-

mation in rehabilitation settings and in 
the wider community, including sexuality 
information;

■ supporting development of peer networks 
and self-help organizations;

■ helping people access sporting, religious, 
cultural, political and leisure opportunities, 
as well as education and employment.

Support family members and caregivers of 
people with disabilities by providing:
■ counselling, information and advice for 

family members and caregivers;
■ opportunities to meet other people in simi-

lar situations by, for example, supporting the 
development of self-help groups;

■ marriage guidance, counselling and other 
interventions for couples affected by disabil-
ity, including information and advice about 
intimate relationships;

■ emotional and social support for siblings of 
children with spina bifida and SCI, includ-
ing services at the transition to adulthood;
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■ respite care and other support for families 
of children with spina bifida and SCI where 
necessary and appropriate.

Develop assistance services

Where possible, support the development of per-
sonal assistance services by:
■ developing community care contracting and 

assessment procedures in support of con-
sumer-directed care schemes;

■ developing legal and financial frameworks 
to enable direct payments for personal 
assistance;

■ empowering people with SCI and other dis-
abilities to use personal assistance by, for 
instance, fostering infrastructure organiza-
tions that can support personal assistance 
users.

Change attitudes

Help to ensure that professionals, other key ser-
vice providers and members of the general public 
develop positive attitudes to disability by:

■ ensuring that human rights issues related 
to disability are included in undergraduate 
curricula for teachers, doctors and profes-
sions allied to medicine;

■ providing disability equality training to staff 
with customer care responsibilities, such as 
in transport, social and housing services;

■ supporting public awareness, information 
and education initiatives that challenge 
negative attitudes to disability through, for 
example, schools and the media.

Foster research

Increase the evidence base for interventions by 
fostering research on topics such as:
■ effective interventions to challenge negative 

attitudes to disability;
■ cost-effectiveness and consumer satisfaction 

of consumer-directed care schemes;
■ effectiveness of psychological interventions 

to support adjustment to SCI;
■ the role of interventions such as sports, 

social media and self-help groups in sup-
porting people with SCI to develop positive 
self-esteem and to form relationships.

References
1. Chan F, Da Silva Cardoso E, Chronister, J.A. eds. Understanding psychosocial adjustment to chronic illness and disability: a 

handbook for evidence-based practitioners in rehabilitation. New York, NY, Springer Publishing 2009.
2. Boswell BB, Dawson M, Heininger E. Quality of life defined by adults with spinal cord injuries. Journal of Rehabilitation, 

1998, 64:27-32. 
3. Hampton NZ, Qin-Hilliard DB. Dimensions of quality of life for Chinese adults with spinal cord injury: a qualitative study. 

Disability and Rehabilitation, 2004, 26:203-212.  doi: http://dx.doi.org/10.1080/09638280310001639704 PMID:15164954
4. United Nations. Convention on the Rights of Persons with Disabilities. Geneva, United Nations, 2006 (http://www2.ohchr.org/

english/law/disabilities-convention.htm, accessed 9 May 2012).
5. Stiker HJ. Corps Infirmes et Sociétés. Paris, Dunod, 1997.
6. Weinberg N. Another perspective: attitudes of people with disabilities. In: Yuker HE, ed. Attitudes toward persons with dis-

abilities. New York, NY, Springer, 1988 (pp. 141–153).
7. Wright B. Attitudes and the fundamental negative bias: conditions and corrections. In: Yuker HE, ed. Attitudes toward 

persons with disabilities. New York, NY, Springer, 1988 (pp. 3–21).
8. Garland-Thomson R. Staring: how we look. Oxford, Oxford University Press, 2009.
9. Reeve D. Psycho-emotional disablism: the missing link? In: Watson N, Roulstone A, Thomas C, eds. Routledge handbook of 

disability studies. Routledge, London, 2012.
10. Gallois C. Communicating disability: stereotypes, identity and motivation. In: Ng SH, Canddlin CN, Chiu CY, eds. Language 

matters: communication, identity and culture. Hong Kong, City University of Hong Kong Press, 2004.

http://dx.doi.org/10.1080/09638280310001639704
http://www.ncbi.nlm.nih.gov/pubmed/15164954
http://www2.ohchr.org/english/law/disabilities-convention.htm
http://www2.ohchr.org/english/law/disabilities-convention.htm


Chapter 6 Attitudes, relationships and adjustment

139

11. Reinhardt JD et al. Visual perception and appraisal of persons with impairments: a randomised controlled field experiment 
using photo elicitation. Disability and Rehabilitation, 2011, 33:441-452. Epub 2010 Jul 23 doi: http://dx.doi.org/10.3109/0963
8288.2010.500344 PMID:20653364

12. Ingstad B, Whyte SR, editors. Disability and culture. Berkeley, CA, University of California Press, 1995.
13. Murray TA. Switching from hospital-based practice to home care. Home Care Provider, 1996, 1:79-82.  doi: http://dx.doi.

org/10.1016/S1084-628X(96)90233-6 PMID:9157912
14. Naami A, Havashi R. Perceptions about disability among Ghanaian university students. Journal of Social Work in Disability & 

Rehabilitation, 2012, 11:100-111.  doi: http://dx.doi.org/10.1080/1536710X.2012.677616 PMID:22630599
15. van’t Veer T et al. Quality of life for families with spina bifida in Kenya. Tropical Doctor, 2008, 38:160-162.  doi: http://dx.doi.

org/10.1258/td.2007.070053 PMID:18628544
16. Maloni PK et al. Perceptions of disability among mothers of children with disability in Bangladesh: implica-

tions for rehabilitation service delivery. Disability and Rehabilitation, 2010, 32:845-854.  doi: http://dx.doi.
org/10.3109/09638280903326063 PMID:20131951

17. Gray DB et al. A subjective measure of environmental facilitators and barriers to participation for people with mobility lim-
itations. Disability and Rehabilitation, 2008, 30:434-457.  doi: http://dx.doi.org/10.1080/09638280701625377 PMID:17943511

18. Noreau L, Fougeyrollas P, Boschen KA. Perceived influence of the environment on social participation among individuals with 
spinal cord injury. Topics in Spinal Cord Injury Rehabilitation, 2002, 7:56-72.  doi: http://dx.doi.org/10.1310/1UGA-EY2T-N6XP-1PHE

19. Lys K, Pernice R. Perceptions of positive attitudes towards people with spinal cord injury. International Journal of 
Rehabilitation Research, 1995, 18:35-43.  doi: http://dx.doi.org/10.1097/00004356-199501000-00004 PMID:7797318

20. Albrecht GL, Devlieger PJ. The disability paradox: high quality of life against all odds. Social Science & Medicine, 1999, 
48:977-988.  doi: http://dx.doi.org/10.1016/S0277-9536(98)00411-0 PMID:10390038

21. Amundson R. Quality of life, disability, and hedonic psychology. Journal for the Theory of Social Behaviour, 2010, 40:374-392.  
doi: http://dx.doi.org/10.1111/j.1468-5914.2010.00437.x

22. Hernandez B et al. Construction and validation of the Disability Rights Attitude Scale: assessing attitudes 
toward the Americans with Disabilities Act (ADA). Rehabilitation Psychology, 1998, 43:203-218.  doi: http://dx.doi.
org/10.1037/0090-5550.43.3.203

23. Lyons M. Enabling or disabling? Students’ attitudes towards people with disabilities. The American Journal of Occupational 
Therapy., 1991, 45:311-316. 

24. Peterson PA, Quarstein VA. Disability awareness training for disability professionals. Disability and Rehabilitation, 2001, 
23:43-48.  doi: http://dx.doi.org/10.1080/09638280150211293 PMID:11213323

25. Saketkoo L et al. Effects of a disability awareness and skills training workshop on senior medical students as assessed with 
self ratings and performance on a standardized patient case. Teaching and Learning in Medicine, 2004, 16:345-354.  doi: 
http://dx.doi.org/10.1207/s15328015tlm1604_7 PMID:15582871

26. Ison N et al. “Just like you”: a disability awareness programme for children that enhanced knowledge, attitudes and 
acceptance: pilot study findings. Developmental Neurorehabilitation, 2010, 13:360-368.  doi: http://dx.doi.org/10.3109/1751
8423.2010.496764 PMID:20828333

27. Rillotta F, Nettelbeck T. Effects of an awareness program on attitudes of students without an intellectual disability towards 
persons with an intellectual disability. Journal of Intellectual & Developmental Disability, 2007, 32:19-27.  doi: http://dx.doi.
org/10.1080/13668250701194042 PMID:17365364

28. Lindsay S, Edwards A. A systematic review of disability awareness interventions for children and youth. Disability and 
Rehabilitation, 2012,epub ahead of print PMID:22831703

29. Pointon A, Davies C. Framed: interrogating disability in the media. London, British Film Institute publications, 2008.
30. Rauch A et al. Rehabilitation needs assessment in persons with spinal cord injury following the 2010 earthquake in 

Haiti: a pilot study using an ICF-based tool. Journal of Rehabilitation Medicine, 2011, 43:969-975.  doi: http://dx.doi.
org/10.2340/16501977-0896 PMID:22031341

31. Hill R. Haiti Hospital Appeal Community Based Rehabilitation Pilot Survey –The effect of disability within families in 
Northern Haiti 2011. Haiti Hospital Appeal, 2011.Unpublished.

32. Phillips C. Reaching the “cocobai”: reconstruction and persons with disabilities in Haiti. Policy paper. Ottawa, FOCAL Canadian 
Foundation for the Americas, 2011.

33. United Nations. (UN) Panel discussion on sports for inclusive development: sports,disability and development: key to 
empowerment of persons with disabilities and their communities. New York, United Nations, 2011 (http://www.un.org/
disabilities/default.asp?id=1574/, accessed 29.5.2012)

http://dx.doi.org/10.3109/09638288.2010.500344
http://dx.doi.org/10.3109/09638288.2010.500344
http://www.ncbi.nlm.nih.gov/pubmed/20653364
http://dx.doi.org/10.1016/S1084-628X(96)90233-6
http://dx.doi.org/10.1016/S1084-628X(96)90233-6
http://www.ncbi.nlm.nih.gov/pubmed/9157912
http://dx.doi.org/10.1080/1536710X.2012.677616
http://www.ncbi.nlm.nih.gov/pubmed/22630599
http://dx.doi.org/10.1258/td.2007.070053
http://dx.doi.org/10.1258/td.2007.070053
http://www.ncbi.nlm.nih.gov/pubmed/18628544
http://dx.doi.org/10.3109/09638280903326063
http://dx.doi.org/10.3109/09638280903326063
http://www.ncbi.nlm.nih.gov/pubmed/20131951
http://dx.doi.org/10.1080/09638280701625377
http://www.ncbi.nlm.nih.gov/pubmed/17943511
http://dx.doi.org/10.1310/1UGA-EY2T-N6XP-1PHE
http://dx.doi.org/10.1097/00004356-199501000-00004
http://www.ncbi.nlm.nih.gov/pubmed/7797318
http://dx.doi.org/10.1016/S0277-9536(98)00411-0
http://www.ncbi.nlm.nih.gov/pubmed/10390038
http://dx.doi.org/10.1111/j.1468-5914.2010.00437.x
http://dx.doi.org/10.1037/0090-5550.43.3.203
http://dx.doi.org/10.1037/0090-5550.43.3.203
http://dx.doi.org/10.1080/09638280150211293
http://www.ncbi.nlm.nih.gov/pubmed/11213323
http://dx.doi.org/10.1207/s15328015tlm1604_7
http://www.ncbi.nlm.nih.gov/pubmed/15582871
http://dx.doi.org/10.3109/17518423.2010.496764
http://dx.doi.org/10.3109/17518423.2010.496764
http://www.ncbi.nlm.nih.gov/pubmed/20828333
http://dx.doi.org/10.1080/13668250701194042
http://dx.doi.org/10.1080/13668250701194042
http://www.ncbi.nlm.nih.gov/pubmed/17365364
http://www.ncbi.nlm.nih.gov/pubmed/22831703
http://dx.doi.org/10.2340/16501977-0896
http://dx.doi.org/10.2340/16501977-0896
http://www.ncbi.nlm.nih.gov/pubmed/22031341
http://www.un.org/disabilities/default.asp?id=1574/
http://www.un.org/disabilities/default.asp?id=1574/


International Perspectives on Spinal Cord Injury

140

34. Smith DL. Disparities in patient–physician communication for persons with a disability from the 2006 Medical 
Expenditure Panel Survey (MEPS). Disability and Health Journal, 2009, 2:206-215.  doi: http://dx.doi.org/10.1016/j.
dhjo.2009.06.002 PMID:21122761

35. Aulagnier M et al. General practitioners’ attitudes towards patients with disabilities: the need for training and support. 
Disability and Rehabilitation, 2005, 27:1343-1352.  doi: http://dx.doi.org/10.1080/09638280500164107 PMID:16321918

36. Furlan JC et al. Attitudes towards the older patients with spinal cord injury among registered nurses: a cross-sectional 
observational study. Spinal Cord, 2009, 47:674-680.  doi: http://dx.doi.org/10.1038/sc.2009.23 PMID:19365396

37. Gerhart KA et al. Quality of life following spinal cord injury: knowledge and attitudes of emergency care providers. Annals 
of Emergency Medicine, 1994, 23:807-812.  doi: http://dx.doi.org/10.1016/S0196-0644(94)70318-3 PMID:8161051

38. Dorji S, Solomon P. Attitudes of health professionals toward persons with disabilities in Bhutan. Asia Pacific Disability 
Rehabilitation Journal, 2009, 20:32-42. 

39. WHO. World report on disability. Geneva, World Health Organization, 2011 (http://whqlibdoc.who.int/publica-
tions/2011/9789240685215_eng.pdf, accessed 10 May 2012).

40. Lucke KT. Knowledge acquisition and decision-making: spinal cord injured individuals perceptions of caring during reha-
bilitation. SCI Nursing, 1997, 14:87-95.  PMID:9355615

41. Bach CA, McDaniel RW. Quality of life in quadriplegic adults: a focus group study. Rehabilitation Nursing, 1993, 18:364-367.  
doi: http://dx.doi.org/10.1002/j.2048-7940.1993.tb00790.x PMID:7938891

42. Eddey GE, Robey KL. Considering the culture of disability in cultural competence education. Academic Medicine, 2005, 
80:706-712.  doi: http://dx.doi.org/10.1097/00001888-200507000-00019 PMID:15980092

43. Shakespeare T, Iezzoni LI, Groce NE. Disability and the training of health professionals. Lancet, 2009, 374:1815-1816.  doi: 
http://dx.doi.org/10.1016/S0140-6736(09)62050-X PMID:19957403

44. Spain R. In practice from the point of view of a disabled nurse. In: Swain J, French S, eds. Disability on equal terms. 
London, Sage, 2008.

45. Baum CM, Gray DB. The family and rehabilitation services: minimizing the impact on personal relationships. In: McColl M, 
Bickenbach J, eds. Introduction to disability. London, Saunders, 1998: 167–173.

46. Weitzenkamp DA et al. Spouses of spinal cord injury survivors, the added impact of caregiving. Archives of Physical 
Medicine and Rehabilitation, 1997, 78:822-827.  doi: http://dx.doi.org/10.1016/S0003-9993(97)90194-5 PMID:9344300

47. Blanes L, Carmagnani MI, Ferreira LM. Health-related quality of life of primary caregivers of persons with paraplegia. Spinal 
Cord, 2007, 45:399-403.  doi: http://dx.doi.org/10.1038/sj.sc.3102038 PMID:17310256

48. de Azevedo GR, Santos VL. Handicapped caregiver: the social representations of family members about the 
caregiving process. Revista Latino-Americana de Enfermagem, 2006, 14:770-780.  doi: http://dx.doi.org/10.1590/S0104-
11692006000500020 PMID:17117264

49. Post MW, Bloemen J, de Witte LP. Burden of support for partners of persons with spinal cord injuries. Spinal Cord, 2005, 
43:311-319.  doi: http://dx.doi.org/10.1038/sj.sc.3101704 PMID:15685263

50. Gajraj-Singh P. Psychological impact and the burden of caregiving for persons with spinal cord injury (SCI) living in the 
community in Fiji. Spinal Cord, 2011, 49:928-934.  doi: http://dx.doi.org/10.1038/sc.2011.15 PMID:21383762

51. Hagglund KJ et al. A comparison of consumer-directed and agency-directed personal assistance services programmes. 
Disability and Rehabilitation, 2004, 26:518-527.  doi: http://dx.doi.org/10.1080/09638280410001672472 PMID:15204459

52. McLennan M et al. Rehabilitation learning needs: patient and family perceptions. Patient Education and Counseling, 1996, 
27:191-199.  doi: http://dx.doi.org/10.1016/0738-3991(95)00799-7 PMID:8788349

53. DeSanto-Madeya S. Adaptation to spinal cord injury for families post-injury. Nursing Science Quarterly, 2009, 22:57-66.  doi: 
http://dx.doi.org/10.1177/0894318408327295 PMID:19176861

54. Schulz R et al. Improving the quality of life of caregivers of persons with spinal cord injury: a randomized controlled trial. 
Rehabilitation Psychology, 2009, 54:1-15.  doi: http://dx.doi.org/10.1037/a0014932 PMID:19618698

55. Elliott TR et al. Problem-solving training via videoconferencing for family caregivers of persons with spinal cord injuries: a 
randomized controlled trial. Behaviour Research and Therapy, 2008, 46(11):1220–1229 (E-pub 26 August 2008). 

56. Elliott TR, Berry JW. Brief problem-solving training for family caregivers of persons with recent-onset spinal cord 
injuries: a randomized controlled trial. Journal of Clinical Psychology, 2009, 65:406-422.  doi: http://dx.doi.org/10.1002/
jclp.20527 PMID:19229946

57. Aitken ME et al. Experiences from the development of a comprehensive family support program for pediatric trauma and 
rehabilitation patients. Archives of Physical Medicine and Rehabilitation, 2005, 86:175-179.  doi: http://dx.doi.org/10.1016/j.
apmr.2004.02.026 PMID:15641010

http://dx.doi.org/10.1016/j.dhjo.2009.06.002
http://dx.doi.org/10.1016/j.dhjo.2009.06.002
http://www.ncbi.nlm.nih.gov/pubmed/21122761
http://dx.doi.org/10.1080/09638280500164107
http://www.ncbi.nlm.nih.gov/pubmed/16321918
http://dx.doi.org/10.1038/sc.2009.23
http://www.ncbi.nlm.nih.gov/pubmed/19365396
http://dx.doi.org/10.1016/S0196-0644(94)70318-3
http://www.ncbi.nlm.nih.gov/pubmed/8161051
http://whqlibdoc.who.int/publications/2011/9789240685215_eng.pdf
http://whqlibdoc.who.int/publications/2011/9789240685215_eng.pdf
http://www.ncbi.nlm.nih.gov/pubmed/9355615
http://dx.doi.org/10.1002/j.2048-7940.1993.tb00790.x
http://www.ncbi.nlm.nih.gov/pubmed/7938891
http://dx.doi.org/10.1097/00001888-200507000-00019
http://www.ncbi.nlm.nih.gov/pubmed/15980092
http://dx.doi.org/10.1016/S0140-6736(09)62050-X
http://www.ncbi.nlm.nih.gov/pubmed/19957403
http://dx.doi.org/10.1016/S0003-9993(97)90194-5
http://www.ncbi.nlm.nih.gov/pubmed/9344300
http://dx.doi.org/10.1038/sj.sc.3102038
http://www.ncbi.nlm.nih.gov/pubmed/17310256
http://dx.doi.org/10.1590/S0104-11692006000500020
http://dx.doi.org/10.1590/S0104-11692006000500020
http://www.ncbi.nlm.nih.gov/pubmed/17117264
http://dx.doi.org/10.1038/sj.sc.3101704
http://www.ncbi.nlm.nih.gov/pubmed/15685263
http://dx.doi.org/10.1038/sc.2011.15
http://www.ncbi.nlm.nih.gov/pubmed/21383762
http://dx.doi.org/10.1080/09638280410001672472
http://www.ncbi.nlm.nih.gov/pubmed/15204459
http://dx.doi.org/10.1016/0738-3991(95)00799-7
http://www.ncbi.nlm.nih.gov/pubmed/8788349
http://dx.doi.org/10.1177/0894318408327295
http://www.ncbi.nlm.nih.gov/pubmed/19176861
http://dx.doi.org/10.1037/a0014932
http://www.ncbi.nlm.nih.gov/pubmed/19618698
http://dx.doi.org/10.1002/jclp.20527
http://dx.doi.org/10.1002/jclp.20527
http://www.ncbi.nlm.nih.gov/pubmed/19229946
http://dx.doi.org/10.1016/j.apmr.2004.02.026
http://dx.doi.org/10.1016/j.apmr.2004.02.026
http://www.ncbi.nlm.nih.gov/pubmed/15641010


Chapter 6 Attitudes, relationships and adjustment

141

58. Holmbeck GN et al. Family functioning in children and adolescents with spina bifida: an evidence-based review 
of research and interventions. Developmental and Behavioral Pediatrics, 2006, 27:249-277.  doi: http://dx.doi.
org/10.1097/00004703-200606000-00012

59. Mullins LL et al. The influence of respite care on psychological distress in parents of children with developmental 
disabilities: a longitudinal study. Children’s Services (Mahwah, N.J.), 2002, 5:123-138.  doi: http://dx.doi.org/10.1207/
S15326918CS0502_06

60. Miles M. Children with hydrocephalus and spina bifida in East Africa: can family and community resources improve the 
odds? Disability & Society, 2002, 17:643-658.  doi: http://dx.doi.org/10.1080/0968759022000010425

61. Hartley S et al. How do carers of disabled children cope? The Ugandan perspective. Child: Care, Health and Development, 
2005, 31:167-180.  doi: http://dx.doi.org/10.1111/j.1365-2214.2004.00464.x PMID:15715696

62. Kumamoto K, Arai Y, Zarit SH. Use of home care services effectively reduces feelings of burden among family caregivers 
of disabled elderly in Japan: preliminary results. International Journal of Geriatric Psychiatry, 2006, 21:163-170.  doi: http://
dx.doi.org/10.1002/gps.1445 PMID:16416464

63. Mayo-Wilson E, Montgomery P, Dennis JA. Personal assistance for adults (19–64) with physical impairments. 
[Review]Cochrane Database of Systematic Reviews, 2008, Issue 3:CD006856.  doi: http://dx.doi.org/10.1002/14651858.
CD006856.pub2

64. Sekaran P et al. Community reintegration of spinal cord-injured patients in rural south India. Spinal Cord, 2010, 48:628-632.  
doi: http://dx.doi.org/10.1038/sc.2010.6 PMID:20142832

65. Mansell J. Deinstitutionalisation and community living: progress, problems and priorities. Journal of Intellectual & 
Developmental Disability, 2006, 31:65-76.  doi: http://dx.doi.org/10.1080/13668250600686726 PMID:16782591

66. Chiriacescu D. Shifting the paradigm in social service provision: making quality services accessible for people with disabilities in 
South East Europe. Belgrade, Disability Monitor Initiative for South East Europe, 2008.

67. Vaidyanathan S et al. Community-care waiting list for persons with spinal cord injury. Spinal Cord, 2001, 39:584-588.  doi: 
http://dx.doi.org/10.1038/sj.sc.3101212 PMID:11641808

68. Müller R et al. The role of social support and social skills in people with spinal cord injury – a systematic review of the 
literature. Spinal Cord, 2012, 50:94-106.  doi: http://dx.doi.org/10.1038/sc.2011.116 PMID:22006079

69. Bains P, Minhas AS. Profile of home-based caregivers of bedridden patients in North India. Indian Journal of Community 
Medicine, 2011, 36:114-119.  doi: http://dx.doi.org/10.4103/0970-0218.84129 PMID:21976795

70. Lansley P et al. Adapting the homes of older people: a case study of costs and savings. Building Research and Information, 
2004, 32:468-483.  doi: http://dx.doi.org/10.1080/0961321042000269429

71. Kim KM, White GW, Fox MH. Comparing outcomes of persons choosing consumer-directed or agency-directed personal 
assistance services. Journal of Rehabilitation, 2006, 72:32-43. 

72. DICAG. Disabled children’s action group (DICAG) South Africa. Manchester, Enabling Education Network, 2001 (http://www.
eenet.org.uk/resources/docs/dicag.php, accessed 22 April 2012).

73. LaPlante MP et al. Unmet need for personal assistance services: estimating the shortfall in hours of help and adverse 
consequences. Journal of Gerontology. Series B, Psychological sciences and social sciences, 2004, 59:S98–S108. doi:10.1093/
geronb/59.2.S98 doi: http://dx.doi.org/10.1093/geronb/59.2.S98 PMID:15014097

74. Benjamin AE, Matthias R, Franke TM. Comparing consumer-directed and agency models for providing supportive services 
at home. [Part II]. Health Services Research, 2000, 35:351-366.  PMID:10778820

75. Knickman JR, Stone RI. The public/private partnership behind the cash and counseling demonstration and evaluation: its 
origins, challenges, and unresolved issues. Health Services Research, 2007, 42:362-377.  doi: http://dx.doi.org/10.1111/j.1475-
6773.2006.00675.x PMID:17244288

76. Clark MJ, Hagglund KJ, Sherman AK. A longitudinal comparison of consumer-directed and agency-directed personal 
assistance service programmes among persons with physical disabilities. Disability and Rehabilitation, 2008, 30:689-695.  
doi: http://dx.doi.org/10.1080/09638280701463878 PMID:17852213

77. Kaye HS. The personal assistance workforce: trends in supply and demand. Health Affairs, 2006, 25:1113-1120.  doi: http://
dx.doi.org/10.1377/hlthaff.25.4.1113 PMID:16835193

78. Warms CA et al. Measurement and description of physical activity in adult manual wheelchair users. Disability and Health 
Journal, 2008, 1:236-244.  doi: http://dx.doi.org/10.1016/j.dhjo.2008.07.002 PMID:21122734

79. Kehn M, Kroll T. Staying physically active after spinal cord injury: a qualitative exploration of barriers and facilitators 
to exercise participation. BioMed Central Public Health, 2009, 9:168.  doi: http://dx.doi.org/10.1186/1471-2458-9-168 
PMID:19486521

http://dx.doi.org/10.1097/00004703-200606000-00012
http://dx.doi.org/10.1097/00004703-200606000-00012
http://dx.doi.org/10.1207/S15326918CS0502_06
http://dx.doi.org/10.1207/S15326918CS0502_06
http://dx.doi.org/10.1080/0968759022000010425
http://dx.doi.org/10.1111/j.1365-2214.2004.00464.x
http://www.ncbi.nlm.nih.gov/pubmed/15715696
http://dx.doi.org/10.1002/gps.1445
http://dx.doi.org/10.1002/gps.1445
http://www.ncbi.nlm.nih.gov/pubmed/16416464
http://dx.doi.org/10.1002/14651858.CD006856.pub2
http://dx.doi.org/10.1002/14651858.CD006856.pub2
http://dx.doi.org/10.1038/sc.2010.6
http://www.ncbi.nlm.nih.gov/pubmed/20142832
http://dx.doi.org/10.1080/13668250600686726
http://www.ncbi.nlm.nih.gov/pubmed/16782591
http://dx.doi.org/10.1038/sj.sc.3101212
http://www.ncbi.nlm.nih.gov/pubmed/11641808
http://dx.doi.org/10.1038/sc.2011.116
http://www.ncbi.nlm.nih.gov/pubmed/22006079
http://dx.doi.org/10.4103/0970-0218.84129
http://www.ncbi.nlm.nih.gov/pubmed/21976795
http://dx.doi.org/10.1080/0961321042000269429
http://www.eenet.org.uk/resources/docs/dicag.php
http://www.eenet.org.uk/resources/docs/dicag.php
http://dx.doi.org/10.1093/geronb/59.2.S98
http://www.ncbi.nlm.nih.gov/pubmed/15014097
http://www.ncbi.nlm.nih.gov/pubmed/10778820
http://dx.doi.org/10.1111/j.1475-6773.2006.00675.x
http://dx.doi.org/10.1111/j.1475-6773.2006.00675.x
http://www.ncbi.nlm.nih.gov/pubmed/17244288
http://dx.doi.org/10.1080/09638280701463878
http://www.ncbi.nlm.nih.gov/pubmed/17852213
http://dx.doi.org/10.1377/hlthaff.25.4.1113
http://dx.doi.org/10.1377/hlthaff.25.4.1113
http://www.ncbi.nlm.nih.gov/pubmed/16835193
http://dx.doi.org/10.1016/j.dhjo.2008.07.002
http://www.ncbi.nlm.nih.gov/pubmed/21122734
http://dx.doi.org/10.1186/1471-2458-9-168
http://www.ncbi.nlm.nih.gov/pubmed/19486521


International Perspectives on Spinal Cord Injury

142

80. Coble-Temple A, Mona LR, Bleecker T. Accessing personal assistance services in the workplace: struggles and successes. 
Journal of Vocational Rehabilitation, 2003, 18:113-123. 

81. Weitzenkamp DA, Whiteneck GG, Lammertse DP. Predictors of personal care assistance for people with spinal 
cord injury. Archives of Physical Medicine and Rehabilitation, 2002, 83:1399-1405.  doi: http://dx.doi.org/10.1053/
apmr.2002.35087 PMID:12370876

82. Clevnert U, Johansson L. Personal assistance in Sweden. Journal of Aging & Social Policy, 2007, 19:65-80.  doi: http://dx.doi.
org/10.1300/J031v19n03_05 PMID:17613470

83. Takamine Y. The cultural perspectives of independent living and self-help movement of people with disabilities: a review 
of empirical findings. Asia Pacific Journal on Disability, 1998 (http://www.dinf.ne.jp/doc/english/asia/resource/z00ap/002/
z00ap00208.html, accessed 25 April 2012).

84. Bieler RB. Independent living in Latin America: progress in adapting a “First World” philosophy to the realities of the “Third 
World”. In: Garcia Alonso JV, ed. El movimiento de vida independiente: experiencias internacionales. Madrid, Fundación Luis 
Vives, 2003: 218–242.

85. NSIS. National Serious Injury Service. Wellington, Accident Compensation Corporation, Government of New Zealand, 2008 
(http://www.acc.co.nz/making-a-claim/how-do-i-make-a-claim/ECI0012, accessed 27 April 2012).

86. Riddell S et al. The development of direct payments: implications for social justice. Social Policy and Society, 2005, 4:75-85.  
doi: http://dx.doi.org/10.1017/S1474746404002209

87. Schopp LH et al. Evaluation of a consumer-personal assistant training project. Disability and Rehabilitation, 2007, 29:403-
410.  doi: http://dx.doi.org/10.1080/09638280600835903 PMID:17364793

88. Hagglund KJ et al. Consumer-assistant education to reduce the occurrence of urinary tract infections among persons with 
spinal cord injury. Topics in Spinal Cord Injury Rehabilitation, 2005, 10:53-62.  doi: http://dx.doi.org/10.1310/JQ0J-BX6J-RAPB-P2T4

89. van Leeuwen CMC et al. Social support and life satisfaction in spinal cord injury during and up to one year after inpatient reha-
bilitation. Journal of Rehabilitation Medicine, 2010, 42:265-271.  doi: http://dx.doi.org/10.2340/16501977-0502 PMID:20411223

90. Whiteneck G et al. Environmental factors and their role in participation and life satisfaction after spinal cord injury. Archives 
of Physical Medicine and Rehabilitation, 2004, 85:1793-1803.  doi: http://dx.doi.org/10.1016/j.apmr.2004.04.024 PMID:15520974

91. Pearcey TE, Yoshida KK, Renwick RM. Personal relationships after a spinal cord injury. International Journal of Rehabilitation 
Research, 2007, 30:209-219.  doi: http://dx.doi.org/10.1097/MRR.0b013e32829fa3c1 PMID:17762766

92. Jensen MP et al. Psychosocial factors and adjustment to chronic pain in persons with physical disabilities: a sys-
tematic review. Archives of Physical Medicine and Rehabilitation, 2011, 92:146-160.  doi: http://dx.doi.org/10.1016/j.
apmr.2010.09.021 PMID:21187217

93. Feher S, Maly R. Coping with breast cancer in later life: the role of religious faith. Psycho-Oncology, 1999, 8:408-416.  doi: 
http://dx.doi.org/10.1002/(SICI)1099-1611(199909/10)8:5<408::AID-PON409>3.0.CO;2-5 PMID:10559800

94. McColl MA et al. Changes in spiritual beliefs after traumatic disability. Archives of Physical Medicine and Rehabilitation, 2000, 
81:817-823.  PMID:10857530

95. Matheis EN, Tulsky DS, Matheis RJ. The relationship between spirituality and quality of life among individuals with spinal 
cord injury. Rehabilitation Psychology, 2006, 51:265-271.  doi: http://dx.doi.org/10.1037/0090-5550.51.3.265

96. Forchheimer MB, Tate DG. The relationship of spirituality and depression to health among people with spinal cord injury. 
Topics in Spinal Cord Injury Rehabilitation, 2007, 12:23-34.  doi: http://dx.doi.org/10.1310/sci1203-23

97. George LK et al. Spirituality and health: what we know, what we need to know. Journal of Social and Clinical Psychology, 
2000, 19:102-116.  doi: http://dx.doi.org/10.1521/jscp.2000.19.1.102

98. Franklin KL et al. Relationships among religiousness, spirituality, and health for individuals with spinal cord injury. Topics in 
Spinal Cord Injury Rehabilitation, 2008, 14:76-88.  doi: http://dx.doi.org/10.1310/sci1402-76 PMID:20351789

99. Babamohamadi H, Negarandeh R, Dehghan-Naveri N. Barriers to and facilitators of coping with a spinal cord injury for 
Iranian patients: a qualitative study. Nursing & Health Sciences, 2011, 13:207-215.  doi: http://dx.doi.org/10.1111/j.1442-
2018.2011.00602.x PMID:21595815

100. DeVivo MJ, Fine PR. Spinal cord injury: its short-term impact on marital status. Archives of Physical Medicine and 
Rehabilitation, 1985, 66:501-504.  PMID:4026550

101. Crewe NM, Krause JS. Marital relationships and spinal cord injury. Archives of Physical Medicine and Rehabilitation, 1988, 
69:435-438.  PMID:3377669

102. DeVivo MJ et al. Outcomes of post-spinal cord injury marriages. Archives of Physical Medicine and Rehabilitation, 1995, 
76:130-138.  doi: http://dx.doi.org/10.1016/S0003-9993(95)80022-0 PMID:7848071

103. Kreuter M et al. Partner relationships, functioning, mood and global quality of life in persons with spinal cord injury and 
traumatic brain injury. Spinal Cord, 1998, 36:252-261.  doi: http://dx.doi.org/10.1038/sj.sc.3100592 PMID:9589525

http://dx.doi.org/10.1053/apmr.2002.35087
http://dx.doi.org/10.1053/apmr.2002.35087
http://www.ncbi.nlm.nih.gov/pubmed/12370876
http://dx.doi.org/10.1300/J031v19n03_05
http://dx.doi.org/10.1300/J031v19n03_05
http://www.ncbi.nlm.nih.gov/pubmed/17613470
http://www.dinf.ne.jp/doc/english/asia/resource/z00ap/002/z00ap00208.html
http://www.dinf.ne.jp/doc/english/asia/resource/z00ap/002/z00ap00208.html
http://www.acc.co.nz/making-a-claim/how-do-i-make-a-claim/ECI001
http://dx.doi.org/10.1017/S1474746404002209
http://dx.doi.org/10.1080/09638280600835903
http://www.ncbi.nlm.nih.gov/pubmed/17364793
http://dx.doi.org/10.1310/JQ0J-BX6J-RAPB-P2T4
http://dx.doi.org/10.2340/16501977-0502
http://www.ncbi.nlm.nih.gov/pubmed/20411223
http://dx.doi.org/10.1016/j.apmr.2004.04.024
http://www.ncbi.nlm.nih.gov/pubmed/15520974
http://dx.doi.org/10.1097/MRR.0b013e32829fa3c1
http://www.ncbi.nlm.nih.gov/pubmed/17762766
http://dx.doi.org/10.1016/j.apmr.2010.09.021
http://dx.doi.org/10.1016/j.apmr.2010.09.021
http://www.ncbi.nlm.nih.gov/pubmed/21187217
http://dx.doi.org/10.1002/(SICI)1099-1611(199909/10)8:5<408::AID-PON409>3.0.CO;2-5
http://www.ncbi.nlm.nih.gov/pubmed/10559800
http://www.ncbi.nlm.nih.gov/pubmed/10857530
http://dx.doi.org/10.1037/0090-5550.51.3.265
http://dx.doi.org/10.1310/sci1203-23
http://dx.doi.org/10.1521/jscp.2000.19.1.102
http://dx.doi.org/10.1310/sci1402-76
http://www.ncbi.nlm.nih.gov/pubmed/20351789
http://dx.doi.org/10.1111/j.1442-2018.2011.00602.x
http://dx.doi.org/10.1111/j.1442-2018.2011.00602.x
http://www.ncbi.nlm.nih.gov/pubmed/21595815
http://www.ncbi.nlm.nih.gov/pubmed/4026550
http://www.ncbi.nlm.nih.gov/pubmed/3377669
http://dx.doi.org/10.1016/S0003-9993(95)80022-0
http://www.ncbi.nlm.nih.gov/pubmed/7848071
http://dx.doi.org/10.1038/sj.sc.3100592
http://www.ncbi.nlm.nih.gov/pubmed/9589525


Chapter 6 Attitudes, relationships and adjustment

143

104. Craig AR et al. Immunizing against depression and anxiety after spinal cord injury. Archives of Physical Medicine and 
Rehabilitation, 1998, 79:375-377.  doi: http://dx.doi.org/10.1016/S0003-9993(98)90136-8 PMID:9552101

105. Arango-Lasprilla JC et al. Influence of race/ethnicity on divorce/separation 1, 2, and 5 years post spinal cord injury. Archives 
of Physical Medicine and Rehabilitation, 2009, 90:1371-1378.  doi: http://dx.doi.org/10.1016/j.apmr.2009.02.006 PMID:19651271

106. DeVivo M, Richards JS. Community reintegration and quality of life following spinal cord injury. Paraplegia, 1992, 30:108-112. 
107. El Ghatti AZ, Hanson RW. Outcome of marriages existing at the time of a male’s spinal cord injury. Journal of Chronic 

Diseases, 1975, 28:383-388.  doi: http://dx.doi.org/10.1016/0021-9681(75)90034-X PMID:1159036
108. Chen HY, Boore JR. Living with a relative who has a spinal cord injury: a grounded theory approach. Journal of Clinical 

Nursing, 2009, 18:174-182.  doi: http://dx.doi.org/10.1111/j.1365-2702.2008.02355.x PMID:19120747
109. Bocarro J, Sable J. Finding the right P.A.T.H: exploring the familial relationships and the role of a community TR program in 

the initial years after a spinal cord injury. Therapeutic Recreation Journal, 2003, 37:58-72. 
110. Kreuter M. Spinal cord injury and partner relationships. Spinal Cord, 2000, 38:2-6. 
111. Kennedy P et al. A multi-centre study of the community needs of people with spinal cord injuries: the first 18 months. 

Spinal Cord, 2010, 48:15-20.  doi: http://dx.doi.org/10.1038/sc.2009.65 PMID:19528997
112. van Koppenhagen CF et al. Changes and determinants of life satisfaction after spinal cord injury: a cohort study in 

the Netherlands. Archives of Physical Medicine and Rehabilitation, 2008, 89:1733-1740.  doi: http://dx.doi.org/10.1016/j.
apmr.2007.12.042 PMID:18675395

113. Kreuter M, Sullivan M, Siösteen A. Sexual adjustment after spinal cord injury – comparison of partner experiences in 
pre- and postinjury relationships. Paraplegia, 1994, 32:759-770.  doi: http://dx.doi.org/10.1038/sc.1994.122 PMID:7885719

114. Phelps J et al. Spinal cord injury and sexuality in married or partnered men: activities, function, needs, and predictors of sexual 
adjustment. Archives of Sexual Behavior, 2001, 30:591-602.  doi: http://dx.doi.org/10.1023/A:1011910900508 PMID:11725457

115. Anderson KD et al. The impact of spinal cord injury on sexual function: concerns of the general population. Spinal Cord, 
2007, 45:328-337.  PMID:17033620

116. Sakellariou D, Sawada Y. Sexuality after spinal cord injury: the Greek male’s perspective. The American Journal of 
Occupational Therapy, 2006, 60:311-319.  doi: http://dx.doi.org/10.5014/ajot.60.3.311 PMID:16776398

117. Sharma SC et al. Assessment of sexual functions after spinal cord injury in Indian patients. International Journal of 
Rehabilitation Research, 2006, 29:17-25.  doi: http://dx.doi.org/10.1097/01.mrr.00001855947.56810.fc PMID:16432385

118. Zhang J. A survey of the needs of and services for persons with physical disability in China. Asia Pacific Disability 
Rehabilitation Journal, 2007, 18:49-85. 

119. Anderson CJ et al. Overview of adult outcomes in pediatric-onset spinal cord injuries: implications for transition to adult-
hood. The Journal of Spinal Cord Medicine, 2004, 27:S98-S106.  PMID:15503711

120. Kreuter M, Sullivan M, Siösteen A. Sexual adjustment after spinal cord injury (SCI) focusing on partner experiences. 
Paraplegia, 1994, 32:225-235.  doi: http://dx.doi.org/10.1038/sc.1994.42 PMID:8022632

121. Kreuter M, Siösteen A, Biering-Sørensen F. Sexuality and sexual life in women with spinal cord injury: a controlled study. 
Journal of Rehabilitation Medicine, 2008, 40:61-69.  doi: http://dx.doi.org/10.2340/16501977-0128 PMID:18176739

122. Ville I, Ravaud J-F. Tetrafigap Group. Subjective well-being and severe motor impairments: the Tetrafigap survey on the 
long-term outcome of tetraplegic spinal cord injured persons. Social Science & Medicine, 2001, 52:369-384.  doi: http://
dx.doi.org/10.1016/S0277-9536(00)00140-4 PMID:11330772

123. DeJong G, Branch LG, Corcoran PJ. Independent living outcomes in spinal cord injury: multivariate analyses. Archives of 
Physical Medicine and Rehabilitation, 1984, 65:66-73.  PMID:6696605

124. Holicky R, Charlifue S. Ageing with spinal cord injury: the impact of spousal support. Disability and Rehabilitation, 1999, 
21:250-257.  doi: http://dx.doi.org/10.1080/096382899297675 PMID:10381237

125. Berkman AH et al. Sexual adjustment of spinal cord injured veterans living in the community. Archives of Physical Medicine 
and Rehabilitation, 1978, 59:29-33.  PMID:619850

126. Murphy N, Young PC. Sexuality in children and adolescents with disabilities. Developmental Medicine and Child Neurology, 
2005, 47:640-644.  PMID:16138674

127. Fronek P et al. The effectiveness of a sexuality training program for the interdisciplinary spinal cord injury rehabilitation 
team. Sexuality and Disability, 2005, 23:51-63.  doi: http://dx.doi.org/10.1007/s11195-005-4669-0

128. Post MWM et al. Sexological competence of different rehabilitation disciplines and effects of a discipline-specific sexologi-
cal training. Sexuality and Disability, 2008, 26:3-14.  doi: http://dx.doi.org/10.1007/s11195-007-9068-2

129. Forsythe E, Horsewell JE. Sexual rehabilitation of women with spinal cord injury. Spinal Cord, 2006, 44:234-241.  doi: http://
dx.doi.org/10.1038/sj.sc.3101844 PMID:16172622

http://dx.doi.org/10.1016/S0003-9993(98)90136-8
http://www.ncbi.nlm.nih.gov/pubmed/9552101
http://dx.doi.org/10.1016/j.apmr.2009.02.006
http://www.ncbi.nlm.nih.gov/pubmed/19651271
http://dx.doi.org/10.1016/0021-9681(75)90034-X
http://www.ncbi.nlm.nih.gov/pubmed/1159036
http://dx.doi.org/10.1111/j.1365-2702.2008.02355.x
http://www.ncbi.nlm.nih.gov/pubmed/19120747
http://dx.doi.org/10.1038/sc.2009.65
http://www.ncbi.nlm.nih.gov/pubmed/19528997
http://dx.doi.org/10.1016/j.apmr.2007.12.042
http://dx.doi.org/10.1016/j.apmr.2007.12.042
http://www.ncbi.nlm.nih.gov/pubmed/18675395
http://dx.doi.org/10.1038/sc.1994.122
http://www.ncbi.nlm.nih.gov/pubmed/7885719
http://dx.doi.org/10.1023/A:1011910900508
http://www.ncbi.nlm.nih.gov/pubmed/11725457
http://www.ncbi.nlm.nih.gov/pubmed/17033620
http://dx.doi.org/10.5014/ajot.60.3.311
http://www.ncbi.nlm.nih.gov/pubmed/16776398
http://dx.doi.org/10.1097/01.mrr.00001855947.56810.fc
http://www.ncbi.nlm.nih.gov/pubmed/16432385
http://www.ncbi.nlm.nih.gov/pubmed/15503711
http://dx.doi.org/10.1038/sc.1994.42
http://www.ncbi.nlm.nih.gov/pubmed/8022632
http://dx.doi.org/10.2340/16501977-0128
http://www.ncbi.nlm.nih.gov/pubmed/18176739
http://dx.doi.org/10.1016/S0277-9536(00)00140-4
http://dx.doi.org/10.1016/S0277-9536(00)00140-4
http://www.ncbi.nlm.nih.gov/pubmed/11330772
http://www.ncbi.nlm.nih.gov/pubmed/6696605
http://dx.doi.org/10.1080/096382899297675
http://www.ncbi.nlm.nih.gov/pubmed/10381237
http://www.ncbi.nlm.nih.gov/pubmed/619850
http://www.ncbi.nlm.nih.gov/pubmed/16138674
http://dx.doi.org/10.1007/s11195-005-4669-0
http://dx.doi.org/10.1007/s11195-007-9068-2
http://dx.doi.org/10.1038/sj.sc.3101844
http://dx.doi.org/10.1038/sj.sc.3101844
http://www.ncbi.nlm.nih.gov/pubmed/16172622


International Perspectives on Spinal Cord Injury

144

130. Fisher TL et al. Sexual health after spinal cord injury: a longitudinal study. Archives of Physical Medicine and Rehabilitation, 
2002, 83:1043-1051.  doi: http://dx.doi.org/10.1053/apmr.2002.33654 PMID:12161824

131. Urey JR, Henggeler SW. Marital adjustment following spinal cord injury. Archives of Physical Medicine and Rehabilitation, 
1987, 68:69-74.  PMID:3813859

132. Sheija A, Manigandan C. Efficacy of support groups for spouses of patients with spinal cord injury and its impact on their 
quality of life. International Journal of Rehabilitation Research, 2005, 28:379-383.  doi: http://dx.doi.org/10.1097/00004356-
200512000-00015 PMID:16319568

133. Crewe NM, Krause JS. Marital status and adjustment to spinal cord injury. The Journal of the American Paraplegia Society, 
1992, 15:14-18. 

134. Holmbeck GN, Devine KA. Psychosocial and family functioning in spina bifida. Developmental Disabilities Research Reviews, 
2010, 16:40-46.  doi: http://dx.doi.org/10.1002/ddrr.90 PMID:20419770

135. Boyer BA et al. Prevalence and relationships of post-traumatic stress in families experiencing pediatric spinal cord injury. 
Rehabilitation Psychology, 2000, 45:339-355.  doi: http://dx.doi.org/10.1037/0090-5550.45.4.339

136. Sharpe D, Rossiter L. Siblings of children with a chronic illness: a meta analysis. Journal of Pediatric Psychology, 2002, 
27:699-710.  doi: http://dx.doi.org/10.1093/jpepsy/27.8.699 PMID:12403860

137. Bellin MH et al. Factors associated with the psychological and behavioural adjustment of siblings of youths with spina 
bifida. Families, Systems & Health, 2009, 27:1-15.  doi: http://dx.doi.org/10.1037/a0014859 PMID:19630441

138. Skowronski E, Hartman K. Obstetric management following traumatic tetraplegia: case series and literature review. 
Australian and New Zealand Journal of Obstetrics and Gynaecology, 2008, 48:485-491.  doi: http://dx.doi.org/10.1111/j.1479-
828X.2008.00909.x PMID:19032665

139. Jackson AB. Pregnancy and delivery. Sexuality and Disability, 1996, 14:211-219.  doi: http://dx.doi.org/10.1007/
BF02590079

140. Alexander CJ, Hwang K, Sipski ML. Mothers with spinal cord injuries: impact on marital, family, and children’s adjustment. 
Archives of Physical Medicine and Rehabilitation, 2002, 83:24-30.  doi: http://dx.doi.org/10.1053/apmr.2002.27381 PMID:11782828

141. Buck FM, Hohmann GW. Personality, behaviour, values and family relations of children of fathers with spinal cord injury. 
Archives of Physical Medicine and Rehabilitation, 1981, 62:432-438.  PMID:6456711

142. Quigley MC. Impact of spinal cord injury on the life roles of women. The American Journal of Occupational Therapy, 1995, 
49:780-786.  doi: http://dx.doi.org/10.5014/ajot.49.8.780 PMID:8526223

143. Duvdevany I, Buchbinder E, Yaacov I. Accepting disability: the parenting experience of fathers with spinal cord injury. 
Qualitative Health Research, 2008, 18:1021-1033.  doi: http://dx.doi.org/10.1177/1049732308318825 PMID:18650559

144. Aldridge J, Sharpe D. Pictures of young caring. Loughborough, University of Loughborough, 2007.
145. Isaksson G et al. Women’s perceptions of change in the social network after a spinal cord injury. Disability and 

Rehabilitation, 2005, 27:1013-1021.  doi: http://dx.doi.org/10.1080/09638280500030431 PMID:16096255
146. Augutis M et al. Psychosocial aspects of traumatic spinal cord injury with onset during adolescence: a qualitative study. 

The Journal of Spinal Cord Medicine, 2007, 30:S55-S64.  PMID:17874688
147. Cornegé-Blokland E et al. Quality of life of children with spina bifida in Kenya is not related to the degree of the spinal defects. 

Tropical Medicine & International Health, 2011, 16:30-36.  doi: http://dx.doi.org/10.1111/j.1365-3156.2010.02680.x PMID:21070514
148. Mukherjee S. Transition to adulthood in spina bifida: changing roles and expectations. TheScientificWorldJournal, 2007, 

7:1890-1895.  doi: http://dx.doi.org/10.1100/tsw.2007.179 PMID:18060327
149. Thibadeau JK, Ariksson-Schmidt AI, Zabel TA. The National Spina Bifida Program transition initiative: the people, the plan and 

the process. Pediatric Clinics of North America, 2010, 57:903-910.  doi: http://dx.doi.org/10.1016/j.pcl.2010.07.010 PMID:20883880
150. Spina Bifida. Becoming an adult living successfully with spina bifida. SB Preparations (http://www.sbpreparations.com, 

accessed 24 May 2012).
151. Ridosh M et al. Transition in young adults with spina bifida: a qualitiative study. Child: Care, Health and Development, 2011, 

37:866-874.  doi: http://dx.doi.org/10.1111/j.1365-2214.2011.01329.x PMID:22007987
152. Ruck J, Dahan-Oliel N. Adolescence and young adulthood in spina bifida: self-report on care received and readiness for the 

future. Topics in Spinal Cord Injury Rehabilitation, 2010, 16:26-37.  doi: http://dx.doi.org/10.1310/sci1601-26
153. Bellin MH, Kovacs PJ, Sawin KJ. Risk and protective influences in the lives of siblings of youth with spina bifida. Health & 

Social Work, 2008, 33:199-209.  doi: http://dx.doi.org/10.1093/hsw/33.3.199 PMID:18773795
154. Webster G, Hindson LM. The adaptation of children to spinal cord injury of a family member: the individual’s perspective. 

SCI Nursing, 2004, 21:82-87.  PMID:15553078
155. Gerschick TJ, Miller AS. Coming to terms: masculinity and physical disability. In: Sabo DF, Gordon DF, eds. Men’s health and 

illness: gender, power, and the body. Thousand Oaks, CA, Sage Publications, 1995 183–204.

http://dx.doi.org/10.1053/apmr.2002.33654
http://www.ncbi.nlm.nih.gov/pubmed/12161824
http://www.ncbi.nlm.nih.gov/pubmed/3813859
http://dx.doi.org/10.1097/00004356-200512000-00015
http://dx.doi.org/10.1097/00004356-200512000-00015
http://www.ncbi.nlm.nih.gov/pubmed/16319568
http://dx.doi.org/10.1002/ddrr.90
http://www.ncbi.nlm.nih.gov/pubmed/20419770
http://dx.doi.org/10.1037/0090-5550.45.4.339
http://dx.doi.org/10.1093/jpepsy/27.8.699
http://www.ncbi.nlm.nih.gov/pubmed/12403860
http://dx.doi.org/10.1037/a0014859
http://www.ncbi.nlm.nih.gov/pubmed/19630441
http://dx.doi.org/10.1111/j.1479-828X.2008.00909.x
http://dx.doi.org/10.1111/j.1479-828X.2008.00909.x
http://www.ncbi.nlm.nih.gov/pubmed/19032665
http://dx.doi.org/10.1007/BF02590079
http://dx.doi.org/10.1007/BF02590079
http://dx.doi.org/10.1053/apmr.2002.27381
http://www.ncbi.nlm.nih.gov/pubmed/11782828
http://www.ncbi.nlm.nih.gov/pubmed/6456711
http://dx.doi.org/10.5014/ajot.49.8.780
http://www.ncbi.nlm.nih.gov/pubmed/8526223
http://dx.doi.org/10.1177/1049732308318825
http://www.ncbi.nlm.nih.gov/pubmed/18650559
http://dx.doi.org/10.1080/09638280500030431
http://www.ncbi.nlm.nih.gov/pubmed/16096255
http://www.ncbi.nlm.nih.gov/pubmed/17874688
http://dx.doi.org/10.1111/j.1365-3156.2010.02680.x
http://www.ncbi.nlm.nih.gov/pubmed/21070514
http://dx.doi.org/10.1100/tsw.2007.179
http://www.ncbi.nlm.nih.gov/pubmed/18060327
http://dx.doi.org/10.1016/j.pcl.2010.07.010
http://www.ncbi.nlm.nih.gov/pubmed/20883880
http://www.sbpreparations.com
http://dx.doi.org/10.1111/j.1365-2214.2011.01329.x
http://www.ncbi.nlm.nih.gov/pubmed/22007987
http://dx.doi.org/10.1310/sci1601-26
http://dx.doi.org/10.1093/hsw/33.3.199
http://www.ncbi.nlm.nih.gov/pubmed/18773795
http://www.ncbi.nlm.nih.gov/pubmed/15553078


Chapter 6 Attitudes, relationships and adjustment

145

156. Buchanan KM, Elias LJ. Psychological distress and family burden following spinal cord injury: concurrent traumatic brain 
injury cannot be overlooked. Axone (Dartmouth, N.S.), 2001, 22:16-17.  PMID:14625968

157. Post MW et al. Predictors of health status and life satisfaction in spinal cord injury. Archives of Physical Medicine and 
Rehabilitation, 1998, 79:395-401.  doi: http://dx.doi.org/10.1016/S0003-9993(98)90139-3 PMID:9552104

158. Charlifue S, Gerhart K. Changing psychosocial morbidity in people aging with spinal cord injury. NeuroRehabilitation, 2004, 
19:15-23.  PMID:14988584

159. Livneh H, Antonak RF. Psychosocial adjustment to chronic illness and disability. Gaithersburg, MD, Aspen Publishers, 1997.
160. Post MWM, van Leeuwen CMC. Psychosocial issues in spinal cord injury: a review. Spinal Cord, 2012, 50:382-389.  doi: http://

dx.doi.org/10.1038/sc.2011.182 PMID:22270190
161. Krause JS. Aging, life satisfaction, and self-reported problems among participants with spinal cord injury. Topics in Spinal 

Cord Injury Rehabilitation, 2010, 15:34-40.  doi: http://dx.doi.org/10.1310/sci1503-34
162. Moos RH, Holahan CJ. Adaptive tasks and methods of coping with illness and disability. In: Martz E, Livneh H, eds. Coping 

with chronic illness and disability: theoretical, empirical and clinical aspects. New York, NY, Springer, 2007.
163. van Leeuwen CMC et al. Associations between psychological factors and quality of life ratings in persons with spinal cord 

injury: a systematic review. Spinal Cord, 2012, 50:174-187.  PMID:22042298
164. van Lankveld W, van Diemen T, van Nes I. Coping with spinal cord injury: tenacious goal pursuit and flexible goal adjust-

ment. Journal of Rehabilitation Medicine, 2011, 43:923-929.  PMID:21947183
165. Chappell P, Wirz S. Quality of life following spinal cord injury for 20−40 year old males living in Sri Lanka. Asia Pacific 

Disability Rehabilitation Journal, 2003, 14:162-178. 
166. Salick EC, Auerbach CF. From devastation to integration: adjusting to and growing from medical trauma. Qualitative Health 

Research, 2006, 16:1021-1037.  doi: http://dx.doi.org/10.1177/1049732306292166 PMID:16954523
167. Chau L et al. Women living with a spinal cord injury: perceptions about their changed bodies. Qualitative Health Research, 

2008, 18:209-221.  doi: http://dx.doi.org/10.1177/1049732307312391 PMID:18216340
168. Slivinski J, Mehta S, Teasell RW. Depression following spinal cord injury. In: Eng JJ et al., eds. Spinal cord injury rehabilitation 

evidence, Version 3.0. Vancouver, Spinal Cord Injury Rehabilitation Evidence (SCIRE), 2010.
169. Orenczuk S et al. Depression following spinal cord injury. In: Eng JJ et al., eds. Spinal cord injury rehabilitation evidence, 

Version 3.0. Vancouver, Spinal Cord Injury Rehabilitation Evidence (SCIRE), 2010.
170. Mehta S et al. An evidence-based review of the effectiveness of cognitive behavioral therapy for psychosocial issues post-

spinal cord injury. Rehabilitation Psychology, 2011, 56:15-25.  doi: http://dx.doi.org/10.1037/a0022743 PMID:21401282
171. King C, Kennedy P. Coping effectiveness training for people with spinal cord injury. The British Journal of Clinical Psychology, 

1999, 38:5-14.  doi: http://dx.doi.org/10.1348/014466599162629 PMID:10212733
172. Kennedy P et al. Coping effectiveness training reduces depression and anxiety following traumatic spinal cord injuries. The 

British Journal of Clinical Psychology, 2003, 42:41-52.  doi: http://dx.doi.org/10.1348/014466503762842002 PMID:12675978
173. Duchnick JJ, Letsch EA, Curtiss G. Coping effectiveness training during acute rehabilitation of spinal cord injury/dysfunction: a 

randomized clinical trial. Rehabilitation Psychology, 2009, 54:123-132.  doi: http://dx.doi.org/10.1037/a0015571 PMID:19469601
174. Sin NL, Lyubomirsky S. Enhancing well-being and alleviating depressive symptoms with positive psychology interven-

tions: a practice-friendly meta-analysis. Journal of Clinical Psychology, 2009, 65:467-487.  doi: http://dx.doi.org/10.1002/
jclp.20593 PMID:19301241

175. Peter C et al. Psychological resources in spinal cord injury: a systematic literature review. Spinal Cord, 2012, 50:188-201.  doi: 
http://dx.doi.org/10.1038/sc.2011.125 PMID:22124343

176. Zahl ML et al. SCI/D forum to increase active living: the effect of a self-efficacy and self-affirmation based SCI/D forum on 
active living in adults with spinal cord injury/disease. SCI Psychosocial Process, 2008, 21:5-13. 

177. Rose A et al. The effect of a self-efficacy based forum on life satisfaction for individuals with spinal cord injury or disease. 
Annual in Therapeutic Recreation, 2008, 16:49-56. 

178. Kennedy P, Taylor N, Hindson L. A pilot investigation of a psychosocial activity course for people with spinal cord injuries. 
Psychology Health and Medicine, 2006, 11:91-99.  doi: http://dx.doi.org/10.1080/13548500500330494 PMID:17129898

179. Latimer AE, Ginis KAM, Arbour KP. The efficacy of an implementation intention intervention for promoting physical activity 
among individuals with spinal cord injury: a randomized controlled trial. Rehabilitation Psychology, 2006, 51:273-280.  doi: 
http://dx.doi.org/10.1037/0090-5550.51.4.273

180. Arbour-Nicitopoulos KP, Ginis KA, Latimer AE. Planning, leisure-time physical activity, and coping self-efficacy in persons 
with spinal cord injury: a randomized controlled trial. Archives of Physical Medicine and Rehabilitation, 2009, 90:2003-2011.  
doi: http://dx.doi.org/10.1016/j.apmr.2009.06.019 PMID:19969161

http://www.ncbi.nlm.nih.gov/pubmed/14625968
http://dx.doi.org/10.1016/S0003-9993(98)90139-3
http://www.ncbi.nlm.nih.gov/pubmed/9552104
http://www.ncbi.nlm.nih.gov/pubmed/14988584
http://dx.doi.org/10.1038/sc.2011.182
http://dx.doi.org/10.1038/sc.2011.182
http://www.ncbi.nlm.nih.gov/pubmed/22270190
http://dx.doi.org/10.1310/sci1503-34
http://www.ncbi.nlm.nih.gov/pubmed/22042298
http://www.ncbi.nlm.nih.gov/pubmed/21947183
http://dx.doi.org/10.1177/1049732306292166
http://www.ncbi.nlm.nih.gov/pubmed/16954523
http://dx.doi.org/10.1177/1049732307312391
http://www.ncbi.nlm.nih.gov/pubmed/18216340
http://dx.doi.org/10.1037/a0022743
http://www.ncbi.nlm.nih.gov/pubmed/21401282
http://dx.doi.org/10.1348/014466599162629
http://www.ncbi.nlm.nih.gov/pubmed/10212733
http://dx.doi.org/10.1348/014466503762842002
http://www.ncbi.nlm.nih.gov/pubmed/12675978
http://dx.doi.org/10.1037/a0015571
http://www.ncbi.nlm.nih.gov/pubmed/19469601
http://dx.doi.org/10.1002/jclp.20593
http://dx.doi.org/10.1002/jclp.20593
http://www.ncbi.nlm.nih.gov/pubmed/19301241
http://dx.doi.org/10.1038/sc.2011.125
http://www.ncbi.nlm.nih.gov/pubmed/22124343
http://dx.doi.org/10.1080/13548500500330494
http://www.ncbi.nlm.nih.gov/pubmed/17129898
http://dx.doi.org/10.1037/0090-5550.51.4.273
http://dx.doi.org/10.1016/j.apmr.2009.06.019
http://www.ncbi.nlm.nih.gov/pubmed/19969161


International Perspectives on Spinal Cord Injury

146

181. Tate DG, Forchheimer M. Enhancing community reintegration after inpatient rehabilitation for persons with spinal cord 
injury. Topics in Spinal Cord Injury Rehabilitation, 1998, 4:42-55.  doi: http://dx.doi.org/10.1310/FK0R-2K94-BN99-52FY

182. Wiles R, Cott C, Gibson BE. Hope, expectations and recovery from illness: a narrative synthesis of qualitative research. 
Journal of Advanced Nursing, 2008, 64:564-573.  doi: http://dx.doi.org/10.1111/j.1365-2648.2008.04815.x PMID:19120569

183. Kortte KB et al. Positive psychological variables in the prediction of life satisfaction after spinal cord injury. Rehabilitation 
Psychology, 2010, 55:40-47.  doi: http://dx.doi.org/10.1037/a0018624 PMID:20175633

184. Payne JA. The contribution of group learning to the rehabilitation of spinal cord injured adults. Rehabilitation Nursing, 
1993, 18:375-379.  doi: http://dx.doi.org/10.1002/j.2048-7940.1993.tb00792.x PMID:7938893

185. House LA et al. Rehabilitation and future participation of youth following spinal cord injury: caregiver perspectives. Spinal 
Cord, 2009, 47:882-886.  doi: http://dx.doi.org/10.1038/sc.2009.64 PMID:19528994

186. SCIA. Spinal Cord Injuries Australia (http://scia.org.au, accessed 5 April 2013).
187. Killeen G. Taxi discrimination complaint settled. Accord, Winter 2011, pp. 10−11 (http://scia.org.au/images/SCIA-media/

publications/accord/Accord%202011%20Winter.pdf?bcsi_scan_97961A1EAF8C426F=x54bUmSQODtKN2kJiJYmnwwV7N5V
AAAAtIQqDg==&bcsi_scan_filename=Accord%202011%20Winter.pdf, accessed 20 February 2012).

188. ESCIF. European Spinal Cord Injury Federation (http://www.escif.org/, accessed 20 March 2012).
189. GSCICN. Global Spinal Cord Injury Consumer Network (http://globalsci.net/, accessed 19 April 2012).
190. Livability Ireland (http://www.livability.ie, accessed 17 April 2013).
191. Motivation. Freedom through mobility (http://www.motivation.org.uk, accessed 26 April 2013).
192. Gilson SF, Tusler A, Gill C. Ethnographic research in disability identity: self-determination and community. Journal of 

Vocational Rehabilitation, 1997, 9:7-17.  doi: http://dx.doi.org/10.1016/S1052-2263(97)00017-2
193. Campbell J, Oliver M. Disability politics: understanding our past, changing our future. London, Macmillan, 1996.
194. Ville I et al. Disability and a sense of community belonging. A study among tetraplegic spinal-cord-injured persons in 

France. Social Science & Medicine, 2003, 56:321-332.  doi: http://dx.doi.org/10.1016/S0277-9536(02)00030-8 PMID:12473317
195. Manns PJ, Chad K. Determining the relation between quality of life, handicap, fitness, and physical activity for persons 

with spinal cord injury. Archives of Physical Medicine and Rehabilitation, 1999, 80:1566-1571.  doi: http://dx.doi.org/10.1016/
S0003-9993(99)90331-3 PMID:10597807

196. Monnazzi G. Paraplegics and sports: a psychological survey. International Journal of Sport Psychology, 1982, 13:85-95. 
197. Hanson CS, Nabavi D, Yuen HK. The effect of sports on level of community integration as reported by persons with 

spinal cord injury. The American Journal of Occupational Therapy, 2001, 55:332-338.  doi: http://dx.doi.org/10.5014/
ajot.55.3.332 PMID:11723975

198. Madorsky JGB, Madorsky A. Wheelchair racing: an important modality in acute rehabilitation after paraplegia. Archives of 
Physical Medicine and Rehabilitation, 1983, 64:186-187.  PMID:6838349

199. McVeigh SA et al. Influence of sport participation on community integration and quality of life: a comparison between 
sport participants and non-sport participants with spinal cord injury. The Journal of Spinal Cord Medicine, 2009, 32:115-
124.  PMID:19569458

200. Martin Ginis KA et al. Physical activity and subjective well-being among people with spinal cord injury: a meta-analysis. 
Spinal Cord, 2010, 48:65-72.  doi: http://dx.doi.org/10.1038/sc.2009.87 PMID:19581918

201. Slater D, Meade MA. Participation in recreation and sports for persons with spinal cord injury: review and recommenda-
tions. NeuroRehabilitation, 2004, 19:121-129.  PMID:15201471

202. Tasiemski T, Brewer BW. Athletic identity, sport participation and psychological adjustments in people with spinal cord 
injury. Adapted Physical Activity Quarterly; APAQ, 2011, 28:233-250.  PMID:21725116

203. Anneken V et al. Influence of physical exercise on quality of life in individuals with spinal cord injury. Spinal Cord, 2010, 
48:393-399.  doi: http://dx.doi.org/10.1038/sc.2009.137 PMID:19841634

204. Wu SK, Williams T. Factors influencing sport participation among athletes with spinal cord injury. Medicine and Science in 
Sports and Exercise, 2001, 33:177-182.  doi: http://dx.doi.org/10.1097/00005768-200102000-00001 PMID:11224802

205. Cooper M. Come, fly with me! Sports N’Spokes, 2004, 30:8-13. 
206. Martin B. Bike on! Sports N’Spokes, 2001, 27:43-49. 
207. Thompson M. Flip pin’out. Sports N’Spokes, 1999, 25:16-18. 
208. Motivation. The affordable, quality sports wheelchair 2011. (http://www.motivation.org.uk/sports/sports-wheelchair, 

accessed 14 April 2011).

http://dx.doi.org/10.1310/FK0R-2K94-BN99-52FY
http://dx.doi.org/10.1111/j.1365-2648.2008.04815.x
http://www.ncbi.nlm.nih.gov/pubmed/19120569
http://dx.doi.org/10.1037/a0018624
http://www.ncbi.nlm.nih.gov/pubmed/20175633
http://dx.doi.org/10.1002/j.2048-7940.1993.tb00792.x
http://www.ncbi.nlm.nih.gov/pubmed/7938893
http://dx.doi.org/10.1038/sc.2009.64
http://www.ncbi.nlm.nih.gov/pubmed/19528994
http://scia.org.au/images/SCIA-media/publications/accord/Accord%202011%20Winter.pdf?bcsi_scan_97961A1EAF8C426F=x54bUmSQODtKN2kJiJYmnwwV7N5VAAAAtIQqDg==&bcsi_scan_filename=Accord%202011%20Winter.pdf
http://scia.org.au/images/SCIA-media/publications/accord/Accord%202011%20Winter.pdf?bcsi_scan_97961A1EAF8C426F=x54bUmSQODtKN2kJiJYmnwwV7N5VAAAAtIQqDg==&bcsi_scan_filename=Accord%202011%20Winter.pdf
http://scia.org.au/images/SCIA-media/publications/accord/Accord%202011%20Winter.pdf?bcsi_scan_97961A1EAF8C426F=x54bUmSQODtKN2kJiJYmnwwV7N5VAAAAtIQqDg==&bcsi_scan_filename=Accord%202011%20Winter.pdf
http://www.escif.org/
http://globalsci.net/
http://dx.doi.org/10.1016/S1052-2263(97)00017-2
http://dx.doi.org/10.1016/S0277-9536(02)00030-8
http://www.ncbi.nlm.nih.gov/pubmed/12473317
http://dx.doi.org/10.1016/S0003-9993(99)90331-3
http://dx.doi.org/10.1016/S0003-9993(99)90331-3
http://www.ncbi.nlm.nih.gov/pubmed/10597807
http://dx.doi.org/10.5014/ajot.55.3.332
http://dx.doi.org/10.5014/ajot.55.3.332
http://www.ncbi.nlm.nih.gov/pubmed/11723975
http://www.ncbi.nlm.nih.gov/pubmed/6838349
http://www.ncbi.nlm.nih.gov/pubmed/19569458
http://dx.doi.org/10.1038/sc.2009.87
http://www.ncbi.nlm.nih.gov/pubmed/19581918
http://www.ncbi.nlm.nih.gov/pubmed/15201471
http://www.ncbi.nlm.nih.gov/pubmed/21725116
http://dx.doi.org/10.1038/sc.2009.137
http://www.ncbi.nlm.nih.gov/pubmed/19841634
http://dx.doi.org/10.1097/00005768-200102000-00001
http://www.ncbi.nlm.nih.gov/pubmed/11224802
http://www.motivation.org.uk/sports/sports-wheelchair


Spinal cord injury and 
enabling environments

Chapter 7



“After some months in hospital and some rehabilitation, I was confronted by many chal-
lenges when I returned to my community. First, I could not get to my place of work, which 
was on the third floor of a five-story building. I couldn’t use stairs anymore and there were 
no elevators. Second, I could not access many services because of the way buildings were 
structured in my community. I had to travel long distances in search of accessible places 
to get services. I had lost my car when I was shot, and so I had to rely on public transpor-
tation, and the many operators were not willing to accommodate a person in a wheelchair. 
A lot needs to be done by the government to enforce laws in these areas.”

(Robert, Uganda)

“Accessibility to the hospitals was another problem. While all the big hospitals were 
wheelchair accessible, clinics like those of a dentist, ophthalmologist, etc. were not. Some 
were even on the second or third floors of buildings that did not have elevators. In these 
instances, I often had to be carried in my wheelchair up the stairs, which was a difficult 
and dangerous adventure. But I had to do it many times. The toilets in many hospitals 
were not wheelchair friendly. I guess the attitude towards the lack of accessible toilets was: 
‘There aren’t many Spinal Cord Injury (SCI) patients, so why waste space?’”

(Alexis, India)

“When I go out to do something in my electric wheelchair, I could take a taxi, the public 
transportation system, or a high-speed train. However, these options are expensive, even 
with the discount disabled persons receive. There are only a few public buses with lifts 
in them, and they must be ordered a week in advance. So if there is an emergency, one 
cannot depend on being able to use a public bus for transportation. In addition, only a few 
lines have bus stops without steps. Because of this, I usually use a taxi to commute and the 
fare is very expensive.”

(Co-Han Yee, Taiwan, China)

“It is very difficult for me to leave my house. Sidewalks are very uneven and in bad condi-
tion. I always depend on other people to move around. Public transport in the part of the 
city where I live is in bad condition and it is very difficult for me to take it even with help. I 
cannot be independent. How can I participate in a society like this? I feel frustrated. I take 
cocaine and marijuana. I play guitar.”

(Diego, Argentina)

“I rebuilt my house after the earthquake since the original house was totally damaged. But 
my family and I had no idea how to make the environment convenient for my movement. 
The NGO adapted my washroom and kitchen to make it easier for me to move around. I 
couldn’t even go into the washroom before the adaptation but now I can take a bath by 
myself. I can cook meals sitting in the wheelchair. Everything is convenient and I encoun-
ter no major problems when I am in my house.”

(Chen, China)



Physical environments may facilitate the participation of people with spinal 
cord injury (SCI) or may act as barriers to participation. Accessibility is one 
of the cross-cutting general principles listed in Article 3 of the Convention on 
the Rights of Persons with Disabilities (CRPD) while Article 9 specifically high-
lights the importance of accessibility, including buildings and transportation 
(1). Accessibility underwrites the right to live independently in the community 
(Article 19) and to participate fully in all areas of life; failure to ensure accessi-
bility can constitute discrimination. This chapter focuses on the housing, trans-
portation and public accommodations necessary to achieve these outcomes.

The physical environment and transportation are among the key environ-
mental barriers for people with SCI (2–6). Evidence for the impact of these fac-
tors on participation is still sparse (7). Accessibility measures need to respond 
to the range of needs of people with SCI: making a home wheelchair accessible 
is vital but, if accessibility ends at the front door and the individual cannot 
move around the community, use transportation and participate in education, 
employment or other social activities, then the environment still remains a bar-
rier. Accessibility strategies are constrained by cost and human resources, but 
incremental improvement is always feasible (8). For countries that have ratified 
the CRPD, evidence of progress towards full accessibility is required by the 
concept of “progressive realization.” Ensuring accessibility for people with SCI 
makes the world easier to navigate for everyone else too.

Barriers for people with spinal cord injury
Community reintegration will depend on the extent to which a person with SCI 
can overcome environmental barriers. In this section, environmental barriers 
are explored progressively, beginning with housing – to which a person who 
recently developed SCI will have to return after rehabilitation – then continu-
ing with transport, which will be vital to participating in the community, and 
finishing with public buildings – such as schools and workplaces – where access 
is needed to fulfil rights to education and employment.
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Housing

Home is the most important environment in life 
(9–11). For adults with SCI, leaving the rehabili-
tation hospital may be difficult if their accom-
modation has barriers such as stairs, small 
bathrooms and inaccessible kitchens (12–14), 
which in effect make them “prisoners in their 
own homes” (15). The result may be what is often 
called “bed-blocking,” when patients fit enough 
to go home are forced to stay in the hospital due 
to insufficiently accessible housing (16, 17).

The unmet need for accessible housing is a 
global problem for people with disabilities, par-
ticularly those with mobility impairments such 
as SCI, although only limited data are available. 
Evidence from surveys in southern Africa shows 
that disabled people generally live in housing 
that is inferior to that of nondisabled people (18). 
Studies in different regions of the world suggest 
that, across most low-income countries, people 
with mobility and other restrictions have lim-
ited independent housing, although it should be 
noted that living together with families is more 
common for everyone in these settings (19, 20). 
Even in countries where there are high levels of 
home ownership, financial support for home 
adaptation may be inadequate (21). In the United 
Kingdom, for instance, research has shown that 
provision for people with disabilities is insuffi-
cient in terms of accessible housing and funding 
for adaptation costs (22–24). Some 78 000 wheel-
chair users in the United Kingdom are estimated 
to have unmet housing needs (25).

If a person with SCI cannot afford his or 
her own home, and living with relatives is not 
an option, social housing may be an alternative 
(26, 27). In Europe, provision ranges from less 
than 2% of total housing stock (Estonia, Greece, 
Spain) to 35% (Netherlands) (28). The demand 
for social housing is generally far greater than the 
supply (26). Even when social housing is availa-
ble, it is rarely sufficiently accessible. This short-
fall remains even when social housing operates 
a quota for people with disabilities, as in coun-

tries such as El Salvador, India and Thailand (19, 
20). Ironically, accessible social housing is often 
occupied by nondisabled people: in England 
only 22% of wheelchair standard homes were let 
to households containing wheelchair users (25).

Transportation

Access to transport is required to participate 
in education, employment and social activities 
outside the home. Public transport is often inac-
cessible to people with SCI (6, 29). Ramps, lifts 
and safety lock-down systems may be absent, 
poorly maintained or unsafe (30), and transport 
personnel may not be trained in the accessibility 
features (31). In fixed-route buses and rail sys-
tems, the desired destination may not be close 
to the bus or train stops (30). Public transport 
systems that operate on demand, such as wheel-
chair-accessible taxis, may require appoint-
ments to be made several days in advance, thus 
reducing flexibility (30). A private car can be an 
alternative if sufficient resources (financial and 
technical) exist, as the costs of modified driving 
controls or vehicle adaptations can be prohibi-
tive. Airports and airlines should have provi-
sions enabling people with SCI to fly. However, 
toilets on aircraft are often inaccessible and, in 
some cases, regulations prevent individuals who 
cannot move about independently from travel-
ling by themselves (32).

Underlying these practical problems are 
systemic failures. For example, a break in the 
“travel chain” (i.e. when part of the journey is 
not accessible) can mean that wheelchair users 
cannot reach their destination (33). Even where 
laws explicitly require mobility accessibility for 
public transportation, they may not be effective, 
especially in developing countries, because there 
are insufficient resources for enforcement (34). 
If regulations require taxi companies when pur-
chasing new vans to ensure that they are acces-
sible for disabled people, a company may avoid 
this by buying only used vans (35). Since acces-
sible taxis and accessible minibuses on para-
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transit/special transport services are expensive 
to purchase, it may be a challenge to make the 
service cost-effective and sustainable (35–37).

Public buildings

The inaccessibility of public buildings can hinder 
participation for people with SCI (38, 39). Studies 
show that the five major areas in which accessi-
bility is essential for participation of wheelchair 
users are parking, routes to public buildings, 
ramps, entrances and restrooms/toilets (40, 41). 
For instance, a survey in South Africa found 
that less than 10% of hospitals had a fully acces-
sible toilet for people with disabilities (42). Doors 
are often too heavy for people with SCI to open 
easily, handrails – essential for people with SCI 
who can walk with crutches – may be missing, 
and uneven sidewalks or cobbles, narrow path-
ways, and steep terrain and lack of curb cuts 
all limit accessibility to public accommodation 
for people in wheelchairs (43–45). Unsafe road 
crossings and pavements/sidewalks contribute 
to the high rate of injuries caused to wheelchair 
users by cars (46–48).

Progress in addressing issues of accessibility 
is often uneven. In some cities in the USA, com-
pliance rates for buildings constructed after 1980 
were very high – 97% in one city (49). Elsewhere, 
however, as in Turkey, United Arab Emirates and 
Zimbabwe, the rates are less than half that, and 
progress towards accessibility is reported to be 
very slow (50–52). Sometimes the situation is 
dire: in Ibadan, Nigeria, less than 18% of public 
buildings were found to be wheelchair accessible 
(53), while in Bangkok, Thailand, a survey found 
that almost no public or commercial building 
was fully accessible to wheelchair users (54).

As with transport, it is not enough to have 
laws, policies and standards if they are not 
enforced. In a recent survey of 36 countries in 
Asia and the Pacific, 25 had regulations about 
accessibility to public buildings and trans-
port, yet none of these laws and standards were 
mandatory or were supported by enforcement 

mechanisms (55). A United Nations survey of 
114 countries found that, while nearly half had 
policies on accessibility to public buildings, 
most lacked public educational programmes to 
explain accessibility and many had not allocated 
financial resources to implement the policies 
or had no official agency to enforce or monitor 
these policies (1). Across domains, factors stand-
ing in the way of accessibility include:
■ the absence of regulatory frameworks and 

accessibility standards;
■ the lack of enforcement mechanisms;
■ the lack of financial resources or public pro-

curement policies focusing on accessibility;
■ institutional limitations (such as lack of 

interagency and public−private cooperation, 
or inadequate planning capacity);

■ a general lack of awareness of the need and 
benefits of accessibility at all levels;

■ the absence of user participation in the 
development and implementation of policy.

Addressing the barriers
Almost all the barriers that people with SCI con-
front daily in the physical environment, trans-
portation and other facilities and services open 
or provided to the public, both in urban and 
rural areas, can be addressed. Moreover, inno-
vative and economically feasible good practices 
are available for doing so.

Cross-cutting measures

The following measures are relevant across the 
environmental domains of housing, transport 
and public buildings.

Adoption of universal design has the poten-
tial not only to ensure access for people with dis-
abilities but also to benefit older people, parents 
and others who have difficulties with mobility in 
buildings, transportation and around the com-
munity (14, 33).
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Development of accessibility standards can 
ensure access for people who use wheelchairs, 
including people with SCI. The CRPD requires 
States Parties to develop, promulgate and moni-
tor the implementation of minimum standards 
for public accommodation (1). For wheelchair 
users these should include access to buildings 
– curb cuts, safe street crossings, and accessible 
entries – as well as accessibility within build-
ings, particularly toilets. Although removing the 
major obstacles makes an important difference 
to people in wheelchairs, full accessibility should 
always remain the goal. Detailed standards are 
readily available nationally and internationally 
(e.g. (41, 56)). This increasingly includes low- and 
middle-income settings. In Uganda, for exam-
ple, the National Union of the Disabled Persons 
of Uganda together with the Ministry of Gender, 
Labour and Social Development produced access 
standards (57). Standards may need to be revised 
to respond to changes in technology and needs 
(e.g. wheelchair design, increasing prevalence 
of obesity).

Enforcement of accessibility standards. In 
the USA, voluntary standards were created by 
law in 1961, but soon proved to be ineffective 
and were replaced with mandatory standards 
in 1968 (58), which were reinforced a decade 
later by a procedure in which individuals could 
bring complaints against public buildings that 
were inaccessible. This approach was further 
strengthened by the provisions of the Americans 
with Disabilities Act 1990. Municipalities and 
businesses now incorporate accessibility into 
their plans for new construction to avoid the 
prospect of complaints. Enforcement requires a 
responsible agency or other focal point to moni-
tor compliance with standards.

Involvement of people with SCI, along with 
other disability groups, in prioritizing invest-
ments to promote access and in monitoring 
access outcomes. People with disabilities should 
be involved in standards development, in auditing 
access, researching compliance (e.g (59)), moni-
toring access and campaigning for improvements 

(60). The Council of Canadians with Disabilities, 
for instance, has for nearly 30 years worked with 
cities and provinces in monitoring the imple-
mentation of accessibility standards and advising 
on issues such as space requirements for wheel-
chair use in buildings (61). In Latin America, 
disabled people’s organizations such as Mexico’s 
Libre Acceso and Brazil’s Center for Independent 
Living have actively campaigned for accessibility 
in transportation, participated in the develop-
ment and promulgation of access guidelines, and 
have promoted their use (62). In Japan and the 
USA people with disabilities have played a key 
role in monitoring the implementation of acces-
sibility through audits and through contribution 
to consultations (63).

Training for stakeholders on accessibility 
issues facing people with disabilities. Aware-
ness of and knowledge about accessibility in the 
public sphere is vital. Disability awareness train-
ing or disability equality training helps change 
attitudes and improves respect for people with 
disabilities who use facilities. Basic technical 
information about accessibility needs and solu-
tions is useful for those who develop and enforce 
policy. University and in-service training courses 
for architects, engineers and planners should 
include exposure to the principles and practices 
of universal design and accessibility as standard 
course elements (60). For example, since the pas-
sage in 2008 of Malaysia’s People with Disabilities 
Act, Malaysian universities have been encouraged 
to introduce “barrier-free architecture” courses 
to encourage research, to disseminate accessibil-
ity solutions and to increase public awareness. 
In Colombia, the National University prepared a 
manual on accessibility to the built environment 
and the means of transportation (19).

Private entities that offer facilities and ser-
vices that are open or provided to the public 
must take into account all aspects of accessi-
bility for people with disabilities. Commercial 
industries involved in home construction and 
furnishings should be encouraged to imple-
ment the principles of universal design in their 
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own design and development processes, and to 
share this information with policy developers at 
national level (64, 65).

Further research on what works in improv-
ing accessibility is required. Despite expertise in 
universal design, there are still gaps in knowledge 
about what works to increase accessibility in all 
contexts, from homes to communities. We know 
little about how exactly the physical environment 
limits, and how it can be altered to facilitate, the 
participation of people with disabilities (6, 7, 66–
69). Although there have been some significant 
advances, among the most urgent research prior-
ities is a reliable and valid instrument for assess-
ing the extent to which the built environment 
constitutes a barrier for people with mobility 
limitations (3, 68, 70–74). Assessment and meas-
urement of the extent of inaccessibility (69) is the 
first step to a more evidence-based approach to 
developing standards. Evidence is also needed to 
show the economic and social benefits of making 
environments accessible.

Housing

The solutions to housing barriers need to include 
modifications to existing housing (including social 
housing) and accessible new housing construction.

Appropriate home modifications for people 
with SCI have wide-ranging social benefits. 
Home adaptations enable people with SCI to 
leave hospitals and other high-cost care settings. 
In addition they can also help reduce strain on 
caregivers, prevent accidents, improve over-
all health and functioning, and reduce social 
exclusion (14, 75–78). Modifications to the home 
environment to facilitate functioning can vary 
widely and may change over time. Basic features 
may include ramps, low-friction floor surfaces 
and lowered working surfaces. More expensive 
modifications can include stair lifts or elevators, 
and an intercom or other control system (77). 
Assessments of interactions between person and 
environment over time may be needed to maxi-
mize functioning in the home (79). It is always 

sensible to fit with cultural norms of desirable 
housing and avoid “institutional-style” design 
solutions (24).

Modifications to existing accommodation 
can be cost effective. A study in Sweden of people 
with SCI found that up to 30% of moves to nurs-
ing homes could have been avoided if housing had 
been made accessible (80), a result that has been 
reproduced in England (81). Providing owner 
occupiers, landlords and tenants with “disabled 
facilities grants” to finance home modifications 
across the United Kingdom has been shown to be 
cost-effective when compared with the costs of 
moving individuals to other living arrangements 
(82). In Canada, the Residential Rehabilitation 
Assistance Program for Persons with Disabili-
ties, administered by the Canada Mortgage and 
Housing Corporation, offers financial assistance 
to allow homeowners and landlords to pay for 
access improvement to their properties (83).

Information is needed to promote accessi-
ble housing. In the USA, the State University of 
Colorado has produced detailed technical pam-
phlets and a web site that can be used by build-
ers to learn about space needs and other details 
for wheelchair home retrofitting (84). Resources 
available from Community-based Rehabilita-
tion (CBR) programmes in India, using guide-
lines for care and community integration after 
SCI produced by the Government of India and 
the WHO Community-based rehabilitation: CBR 
guidelines (85), provide basic information on 
low-cost modifications in the home and simple 
tips for improving access in low-income settings.

Collaboration between government, disa-
bility organizations, and the private sector (for 
profit and not-for-profit) can help make housing 
accessible. Since 1997, the National Cooperative 
Housing Union in Kenya has linked the govern-
ment, disability groups and the private sector to 
identify available land and provided technical 
assistance and loan capital to facilitate accessi-
ble housing construction (86). Rebuilding in Sri 
Lanka after the 2004 Indian Ocean earthquake 
and tsunami is another example that illustrates 
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how housing can be made accessible for people 
on low incomes when different sectors collabo-
rate (see Box 7.1).

Making new housing accessible is much 
cheaper than retrofitting existing homes and 
provides the widest choice. To increase the 
stock of accessible homes, an integrated and 
coordinated public- and private-sector effort is 
required that combines regulation and fund-
ing, the development of a market for accessible 
homes, incentives, interagency coordination, 
information and protection from discrimination 
(87, 88). Policy can help make a proportion of 
new housing accessible (10, 89). In the United 

Kingdom, a response to population ageing − 
“Lifetime Homes” – has produced dwellings 
meeting a wide range of mobility requirements 
at minimal additional costs (90). Another impor-
tant aspect of housing accessibility, called “visit-
ability,” involves enabling people in wheelchairs 
to access the homes of relatives or friends who 
may or may not themselves have mobility limita-
tions. “Visitability” mandates features such as at 
least one no-step entrance, wide doorways and 
ground-floor bathrooms (91, 92).

A range of financial mechanisms can be 
used to increase accessible housing. These 
include tax incentives and low-interest loans to 

Box 7.1. Sri Lanka: recovery after the 2004 Indian Ocean earthquake and tsunami

The Indian Ocean tsunami of 2004 cost tens of thousands of lives in Sri Lanka and destroyed countless buildings. 
However, the reconstruction provided an opportunity to develop more inclusive environments. Disabled and elderly 
people in rural areas of Sri Lanka often find it difficult to move around in their own homes, let alone in their neigh-
bourhoods. People with mobility difficulties often rely on others to assist them, which affects the independence of 
other family members including their ability to undertake full-time employment. No reliable statistics on disability 
exist for Sri Lanka, but decades of civil war have increased the number of people experiencing disability.

After the tsunami, a local disability organization, in partnership with an international organization, undertook to 
rebuild one destroyed village as a model inclusive village, recruiting an architect and an occupational therapist to 
advise on accessibility. No national standards or guidelines on accessibility were available. European guidelines were 
used, which proved problematic due to their urban and “European” bias.

With limited financial resources, 55 simple but adaptable homes and an accessible community centre were completed 
according to specifications set out by the government. Ramped access or stepped access with railings was provided 
as needed. Inside, all homes had level access, doorways at a specified minimum width, and minimum turning-circle 
space in all rooms. A combined level-access toilet and washing area was added at the side of each house. Where 
required, handrails and an over-toilet commode, which doubled as a shower chair, were provided. Switches, handles 
and taps were all located within specified ranges of reach.

Before the construction, the elderly and disabled villagers and their caregivers were reluctant to accept the new 
style of housing, especially the attached toilet, but afterwards they were relieved to have better facilities. People 
without mobility restrictions often converted the attached bathroom into another bedroom and constructed an 
alternative washing area outside. The community centre, with ramped access and accessible toilets, enabled people 
with disabilities, less mobile older people and caregivers who might not normally be involved in social activities to 
participate in community events.

Important lessons were learned, namely:

 ■ Inclusive design must take careful account of cultural and economic circumstances.
 ■ The use of guidelines developed for high-income countries may not be appropriate in low-income countries, 

particularly in rural areas. Better solutions can be found that fit local conditions.
 ■ Close supervision was needed at the construction stage, as the builders were unfamiliar with the main ele-

ments of the design.
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private builders of housing projects to encour-
age them to build accessible homes – as required 
by the USA’s Fair Housing Act 1988 and similar 
legislation. Also in the USA, the Housing Act 
of 1959 provides capital grants to not-for-profit 
organizations to cover the costs of building, 
rehabilitating or buying property. The state-run 
Norwegian Housing Bank, under its Lifecycle 
Housing programme, similarly offers low-cost 
loans to builders to encourage them to build 
accessible homes. Greater market acceptance of 
Lifecycle Housing has been achieved by linking 
accessibility with quality design and encourag-
ing partnerships between architects, disability 
groups and builders (80, 89). By May 2004, the 
programme in Oslo had produced 260 873 hous-
ing units, 85% of which were occupied by elderly 
people and 15% by nonelderly people with dis-
abilities (93). When it was later discovered that 
community groups interested in contracting 
builders for accessible housing lacked access to 
sufficient capital, the Disability Opportunity 
Fund was created in the USA in 2007 to supple-
ment the incentives in legislation (88).

Other mechanisms – such as explicitly label-
ling homes “accessible” or providing design 
awards – may encourage construction of acces-
sible housing. Labelling homes “accessible” may 
assist in combating the stigma associated with 
living in a “special” home and may stimulate con-
sumer demand. In a community-led housing pro-
ject in British Columbia, Canada, for example, the 
concept of “flex housing” was used to design, and 
increase demand for, wheelchair-accessible homes 
in the Seabird Island community (94). Flex housing 
designs allow residents to easily change the con-
nections between rooms and the size of rooms to 
increase accessibilities. National awards to design-
ers and architects, and community service awards 
for accessible housing projects have been used in 
Australia and the United Kingdom to encourage 
the building of accessible housing (89).

Improving accessible social housing is 
important for people with SCI who have limited 
financial means. The complex funding and coor-

dination requirements for providing high-qual-
ity social or subsidized housing create challenges, 
even in the wealthiest of countries (26, 27). Many 
innovative approaches to making social housing 
accessible have developed in countries across 
Europe over the past 20 years (95–97), often 
driven by population ageing (81). These include:
■ In Denmark, a cooperative housing com-

pany has built blocks of apartments linked 
by common areas for people with mobility 
difficulties. The Government of Denmark 
funded the construction costs, while private 
finance paid for the extra disabled facilities 
and the local authority pays the care costs. 
“Special-needs housing” (for people with 
disabilities, older people and large families) 
makes up 50% of new social housing in Den-
mark (98).

■ In Sweden, a housing scheme in Stockholm 
was built on former industrial land pro-
vided by a private firm that worked with 
city planners to design and build accessible 
cooperative housing developments with a 
community centre, a kindergarten, a youth 
centre and health clinic (96).

■ In the Netherlands, since 1997 all new homes 
in the private and social housing sectors have 
been required to be designed according to 
adaptable homes standards laid down in the 
national building code, which covers such 
issues as thresholds, space requirements for 
wheelchairs, door widths, and heights of 
electric sockets and working surfaces.

The gap between consumer demand and 
government supply can be reduced by provid-
ing information. In the United Kingdom, the 
London Accessible Housing Register is designed 
to encourage owners of social housing to make 
accessibility adaptations (91). The register not 
only acts as an information conduit to people 
who need accessible housing, but also sets cri-
teria of accessibility by categorizing available 
social housing according to detailed standards 
of wheelchair accessibility that cover the entire 
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home (99). Accessible housing registries have also 
been developed by local government and disa-
bled people’s organizations in parts of Canada 
and Australia (100). Similar approaches have 
been successfully developed in Rwanda as part 
of an extensive programme to provide accessible 
housing for ex-combatants and civilians disa-
bled as a result of the 1994 genocide (101).

It is important that housing solutions do not 
segregate people with disabilities. Thus univer-
sal design and the inclusion of accessible hous-
ing within mixed residential settings are the 
preferred solutions.

Transportation

Usable public transportation is one of the most 
important facilitators for people with disabilities 
(102). Transportation policy should be a compo-
nent of a national disability strategy, while access 
should be part of any national transport strategy. 
Transport accessibility is best addressed with a 
comprehensive policy that can be monitored by 
a responsible agency with the participation of 
people with disabilities. It is more effective and 
less costly to build accessibility into transporta-
tion from the beginning rather than to retrofit 
(8). The challenges are not merely structural and 
financial; they are also often psychological – 
such as fear for one’s safety (34, 36, 62, 103).

Strategies that can be used to promote acces-
sibility across a range of transport options are 
outlined below.

Fixed-route bus, tram, subway 
and rail systems
The renovation of an existing public system 
presents technical and financial problems 
(104), such as ensuring space requirements for 
wheelchairs, overcoming the height difference 
between street and vehicle levels, and limiting 
the gap between vehicle and platform (105, 106). 
“Kneeling buses,” automatic lifts, elevators and 
ramps can transform accessibility. Subways in 
major cities of the world are becoming increas-

ingly accessible (107), and rapid transit systems 
in cities such as Calgary, Canada; Beijing, China; 
and Dar es Salaam, United Republic of Tanzania, 
have implemented universal design principles 
(104, 108–110). The goal should be to implement 
solutions that address the widest spectrum of 
mobility difficulties, rather than relying on ad 
hoc remedies such as folding ramps or portable 
lifts that depend on staff availability (111).

Special transport services
The need for transport that is seamlessly acces-
sible for wheelchair users (33, 112) has led to a 
move to demand-responsive approaches, such as 
paratransit services found in both high-income 
and low-income settings (113, 114). However, 
such special transport services (STS) can be 
perceived as “special treatment” for a few, or as 
too costly and unsafe (35, 36). To address these 
perceptions, the Swedish “Brukslinjen” project 
started in 2001 to bring rural and urban munic-
ipalities together to fully integrate the exist-
ing public transport system – including school 
buses and other regular route traffic – with the 
flexible route STS. The Brukslinjen project has 
been extended throughout the country (35, 37). 
Sweden relies extensively on taxis for STS (35). 
A more technological solution was implemented 
with RegioTaxi KAN in the Netherlands and 
the FLIPPER initiative in Bologna, Italy. Both of 
these use a telemetric-based demand-responsive 
system in which travel dispatch centres use com-
puter booking and automatic vehicle location 
systems. This information is then run through 
route-optimizing software that integrates the 
paratransit system with the public system, pri-
vate taxis, and other services. Using a single 
voucher, an individual can order a route and 
then be directed to a series of interlocking trans-
port options (115).

Taxis, minibuses, cycle rickshaws
Some large cities favour accessible private taxis. 
The taxi fleet in London, United Kingdom, 
for example, is 75% accessible (approximately 

http://www.ncbi.nlm.nih.gov/pubmed/10840287
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http://www.sagetraveling.com
http://siteresources.worldbank.org/DISABILITY/Resources/280658-1172672474385/BusRapidEngRickert.pdf
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24  000 vehicles) (35). Although in low-income 
settings the cost of accessible taxis, as well as the 
infrastructure for a coordinated network, may 
be out of reach, lower-cost options such as rick-
shaws, minibuses and pedicabs can be cheaply 
adapted for people with disabilities (62). In some 
contexts, and for people with SCI who are able to 
transfer out of their chair, these forms of trans-
port may be a good option. The minibus-taxis 
in South Africa, the chapa 100s in Mozambique, 
and the micros in Mexico all provide good curb-
to-curb mobility because of their smaller size 
and ubiquitous presence (62).

Public−private collaboration
Many transportation solutions rely on public−
private collaboration. When the public sector 
faces cutbacks and formal public transporta-
tion degenerates, the gap is often filled by pri-
vate taxis, minibuses or other vehicular services 
that compete for a market share. A case study of 
transportation in Georgia, Ghana and Kazakh-
stan indicated that once private services enter the 
transportation market they tend to displace the 
public system and, once entrenched, resist regu-
lation or adherence to accessibility requirements 
(116). Increased consumer mobilization in col-
laboration with government has been success-
ful in increasing accessible transportation in the 
Integrated Rapid Transit systems in Cape Town 
and Johannesburg, South Africa (111), as well as 
in the Dar es Salaam Rapid Transit Project in the 
United Republic of Tanzania, which fully inte-
grates the public transport networks with pri-
vate paratransit operators (113). As early as the 
1970s, Brazil was a leader in the implementation 
of high-flow bus priority schemes, but economic 
constraints made it harder for cities to finance 
public infrastructure. Instead of downgrading 
accessible services, however, and stimulated by 
protests from groups representing elderly and 
disabled people, cities in Brazil have opted for 
public–private partnerships for bus rapid transit 
with full accessibility (117).

Education
The success of any of these strategies depends 
on the cooperation of knowledgeable and well-
informed transportation personnel. Safety lock-
down systems in buses are of little use if the bus 
operator has not been trained to use them. Taxi 
drivers may have accessible vehicles, but may still 
avoid people in wheelchairs because of the per-
ceived inconvenience. Even managers and pol-
icy-makers may not understand the importance 
of accessibility or the need for well-researched 
guidelines about low-cost access solutions (108).

Private transportation
For many people in high-income countries, 
privately owned and adapted vehicles promote 
independent living, community participation 
and higher life satisfaction (118–120). Article 
20 of the CRPD on personal mobility mandates 
access to mobility aids and devices to promote 
independence, and requires training and spe-
cialist staff. For those who can transfer into a 
car, and have a wheelchair that can be stowed, 
the cost of modified driving controls for a vehicle 
with automatic transmission may be relatively 
modest. In countries such as China, Malaysia, 
Thailand and Viet Nam, adapted motorcycles are 
a lower-cost popular solution for some people 
with paraplegia (121).

For those who cannot transfer to a vehicle, 
wheelchair-accessible vehicles are a more costly 
solution, particularly for tetraplegic people (122), 
who may also require a friend or assistant to 
drive (30). Nevertheless, important innovations 
are being made in assistive technology policies 
in some countries that offer possible solutions 
such as subsidies and grants (123–126). In Fin-
land, for example, the purchase of adapted pri-
vate vehicles is supported by a reduction in tax.

Public buildings

Success in achieving accessibility cannot be 
reduced to one factor: enforceable laws and good 
policies need to be combined with strong lead-

http://www.sagetraveling.com
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ership, plus cooperation between sectors, and a 
commitment to progressive realization of appro-
priate accessibility standards.

Structural and political measures such as leg-
islation, regulations, building standards and poli-
cies are required to meet the complex challenge of 
achieving accessibility in public buildings, public 
spaces and private facilities such as shopping cen-
tres, stores, restaurants and hotels. However, polit-
ical will and institutional support are also required 
to bring these components together. Most impor-
tantly, these measures need to be enforceable. 
Surveys show that, even when there are laws and 
policies governing accessibility, if they are volun-
tary, compliance is minimal (19–21).

In countries such as Australia, Canada, Ger-
many, India, New Zealand, the United Kingdom 
and the USA, where accessibility requirements 
are linked directly to antidiscrimination legis-
lation with complaint provisions, a successful 
challenge made by an individual on grounds of 
inaccessibility can lead to fines or court orders. 
A young wheelchair user in the United Kingdom 
won a substantial award against a major bank in 
2007 because the bank’s premises were inaccessi-
ble (127). Although such victories are important, 
using antidiscrimination legislation has draw-
backs. Bringing a complaint is costly and, even 
when successful, victories do not always translate 
into systemic change. If antidiscrimination law 
recognizes the “undue hardship” defence to rea-
sonable accommodation, accessibility changes 
from being a human rights issue to a question of 
cost-effectiveness, which is harder to argue and 
less clear-cut.

Any coercive enforcement strategy may led 
to perverse results, such as partial compliance, 
by which the easiest and most visible accommo-
dation is made − a ramp to the main entrance 
of a shopping centre, for example − but noth-
ing else is changed, leaving the wheelchair-user 
stranded once inside the building (128). All 
access improvements are of course welcome, 
but expensive, and token accommodations can 
exhaust the allocated budget and fail to achieve 

comprehensive accessibility. Accessibility solu-
tions must also be practical, non-demeaning 
and user friendly. One study found that the des-
ignated “accessibility elevators” were all freight 
elevators – some of which were designed to carry 
garbage – and were located in inaccessible parts 
of the building (49). A more effective approach, 
although limited in scope, is Germany’s Act on 
Licences for Restaurants, Cafes and Bars that 
makes accessibility a condition of obtaining an 
operating licence.

In light of the difficulties with the enforcement 
approach, some countries have tried inducement:
■ The “Warsaw without Barriers” campaign in 

Poland offers prizes for the most innovative 
and effective accessibility solutions in the 
city centre.

■ The “Map of Accessible Sofia” project in Bul-
garia highlighted and advertised shops and 
facilities that were accessible.

■ An integral part of Ireland’s National Dis-
ability Strategy regarding public accessibil-
ity is to convince developers and builders 
that accessible buildings will provide them 
with a good return on their investment 
by improving market values, broadening 
potential usage, promoting a better image, 
and improving ease of use and safety (56) 
(see Box 7.2).  

■ In the Canadian province of Ontario, 
the Association of Municipal Managers, 
responding to the provisions of the Acces-
sibility for Ontarians with Disabilities Act 
of 2005, organized a “municipal accessibil-
ity toolkit” web site that showcased innova-
tive ways of meeting requirements under the 
Act. The web site fostered a sense of compe-
tition between municipalities in identifying 
feasible ways of making buildings and public 
spaces accessible (129).

A key indicator of success for any programme 
of public accessibility is the extent to which it is 
comprehensive and integrated. An accessibility 
programme for public buildings and spaces and 

http://www.ncbi.nlm.nih.gov/pubmed/11588742
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private buildings open to the public should strive 
to achieve full accessibility in manageable steps 
and avoid the “all-or-nothing” trap in which 
important initial improvements are deferred 
because complete accessibility is not immedi-
ately achievable.

All components of the strategy – techni-
cal guidelines, professional knowledge and 

expertise, legislative and policy framework, 
public awareness, political will and economic 
resources – need to be brought together into a 
single accessibility programme with a designated 
focal agency. The strategy should earmark fund-
ing for accessibility and should ensure that pro-
fessional training institutions (for architecture, 
town planning, design and related professions) 

Box 7.2. An accessibility maintenance audit

Externally

Check that:
 ■ designated parking bays are reserved for the use of disabled drivers;
 ■ ramps and circulation routes are free from parked bicycles and other obstructions;
 ■ circulation routes and escape routes from buildings to places of safety are on surfaces that are free of obstruc-

tion and well lit;
 ■ areas being serviced or repaired are adequately protected and alternative routes are provided as necessary 

and are clearly marked;
 ■ route surfaces are well maintained, clean, free of gravel, grit, mud, ice, snow and moss;
 ■ battery supplies to platform lifts are permanently charged;
 ■ aids to evacuation are in place.

Entrances

Check that:
 ■ turning space at the top of ramps is kept free of obstruction;
 ■ approaches to bells, letterboxes and door handles are free of obstruction;
 ■ doors are easy to open, and closing devices are set at the minimum force needed to shut the door;
 ■ entrance lobbies are free of obstruction, both permanent and temporary.

Horizontal circulation within the building

Check that:
 ■ door mats are recessed and, along with rugs, are securely fixed so as not to cause tripping;
 ■ slip resistance of floor finishes is maintained, spillages are cleaned up promptly and appropriate cleaning 

agents and polishes are used;
 ■ worn floor finishes are replaced;
 ■ artificial lighting is at adequate levels;
 ■ doors are easy to open, and door closers are set at the minimum force needed to close;
 ■ doors are kept closed when not in use;
 ■ wheelchair spaces in waiting rooms and elsewhere are kept free of obstruction;
 ■ circulation routes are free of obstruction (e.g. toolboxes, boxes of files, vending machines, photocopiers);
 ■ refuges are kept free of obstruction;
 ■ adequate headroom is maintained throughout the building, with no trailing cables on floors or at heights 

below 220 cm;
 ■ approaches to and egress from all lifts and stairs are kept free of obstruction.

Source (56).
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are encouraged to teach about accessibility (14, 
104). There should be formal liaison between 
people with disabilities, relevant professionals 
(rehabilitation professionals, politicians, devel-
opers, engineers, architects and planners) and 
other stakeholders to ensure continuing partici-
pation in the accessibility programme.

The tragedy of a natural disaster can also 
present an opportunity to rebuild with acces-
sibility in mind. In New Zealand the “Accessi-
ble Christchurch” project was launched in July 
2011 to promote the needs of disabled people 
and to ensure the use of lifetime design stand-
ards in the rebuilding after the devastating 
earthquakes of that year. After the 2004 Indian 
Ocean earthquake and tsunami, housing in Sri 
Lanka was rebuilt to be more accessible (see 
Box  7.1). Thus, even governments facing eco-
nomic constraints can make substantial moves 
towards accessibility, as has also happened in 
Haiti (130).

Conclusion and 
recommendations
The physical environment that surrounds 
people with SCI can either facilitate or impede 
their participation and inclusion in social, eco-
nomic, political and cultural life. There is a 
broad spectrum of barriers, and most people 
with SCI experience at least some of these bar-
riers to participation each day of their lives (3, 
6). Improving accessibility improves the daily 
life of a person with SCI considerably. Yet acces-
sibility also has value for others, such as older 
people, parents with strollers/pushchairs, and 
people with other restrictions (temporary or 
permanent) on their mobility. Accessibility 
helps everyone.

Appropriate accessibility policies and laws, 
coupled with effective enforcement, are essential 
for the creation of a “culture of accessibility.” The 
following recommendations highlight measures 
that can help to create this culture.

Cross-cutting recommendations

■ Adopt universal design as the concep-
tual approach for the design of buildings, 
transportation systems and homes that are 
accessible for people with SCI and promote 
awareness of accessibility at all levels.

■ Develop locally appropriate accessibility 
standards, responding to local cultures, set-
tings and needs. Then include accessibility 
as a criterion in planning and permissions 
in housing, the built environment and trans-
port, and monitor compliance with acces-
sibility laws to ensure that universal access 
standards are met.

■ Directly involve organizations of people with 
SCI, as well as other disability organizations, 
in accessibility efforts, including the design 
and development of policies, products and 
services, the assessment of user needs, and 
the monitoring of progress.

■ Make incremental improvements to environ-
ments, starting with basic barriers and slowly 
raising standards and goals as resources 
become available. Begin with crucial public 
buildings such as hospitals, government 
offices and schools. In resource-constrained 
contexts, strategic planning is needed to 
highlight priorities and to set out a series of 
ever-expanding goals, based on pilot studies 
to learn from experience what is successful 
and in what context.

■ Raise awareness to reduce misperceptions 
and prejudice regarding SCI and other dis-
abilities. Ensure that personnel working in 
public and private services are trained to 
provide access and to treat disabled custom-
ers and clients with respect and sensitivity.

Housing

■ Provide information on the cost-effective-
ness and feasibility of home adaptation and 
retrofitting, and improve affordability by 
providing grants or tax incentives.
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■ Provide public−private incentives to increase 
the stock of accessible housing. Encour-
age associations of people with SCI, local 
authorities, housing cooperatives and other 
stakeholders to work with developers to 
design and build accessible housing.

■ Create a register of accessible housing to 
enable people with SCI to easily locate 
appropriate accessible housing.

Public transportation

■ Make accessibility in public transportation an 
integral part of a country’s overall transporta-
tion policy, monitored by a responsible agency 
with representation by people with mobility 
requirements and other access needs.

■ Aim for complete continuity of accessibil-
ity throughout the travel chain by includ-
ing improvements in pavements and roads, 
intersections, and access to buses, trams, 
trains and other vehicles.

Public buildings and spaces

■ Ensure compliance with standards for new 
or renovated public buildings and spaces 
by a combination of legal regulation, fines 
and licensing preconditions, together with 
public awareness.

■ Aim for a maximum circulation path for pri-
ority public buildings and facilities, as deter-
mined locally.

■ Establish an auditing process and designate a 
lead government agency to be responsible for 
implementing the accessibility programme.

References
1. United Nations. Convention on the Rights of Persons with Disabilities. Geneva, United Nations, 2006 (http://www2.ohchr.org/

english/law/disabilities-convention.htm, accessed 9 May 2012).
2. Fougeyrollas P. Documenting environmental factors for preventing the handicap creation process: Quebec contributions 

relating to ICIDH and social participation of people with functional differences. Disability and Rehabilitation, 1995, 17:145-
153.  doi: http://dx.doi.org/10.3109/09638289509166709 PMID:7787197

3. Gray DB et al. A subjective measure of environmental facilitators and barriers for people with mobility limitations. 
Disability and Rehabilitation, 2008, 30:434-457.  doi: http://dx.doi.org/10.1080/09638280701625377 PMID:17943511

4. Mortenson WB, Noreau L, Miller WC. The relationship between and predictors of quality of life after spinal cord injury at 3 
and 15 months after discharge. Spinal Cord, 2010, 48:73-79.  doi: http://dx.doi.org/10.1038/sc.2009.92 PMID:19636329

5. Noreau L, Fougeyrollas P, Boschen KA. The perceived influence of the environment on social participation among 
individuals with spinal cord injury. Topics in Spinal Cord Injury Rehabilitation, 2002, 7:56-72.  doi: http://dx.doi.
org/10.1310/1UGA-EY2T-N6XP-1PHE

6. Whiteneck G et al. Environmental factors and their role in participation and life satisfaction after spinal cord injury. Archives 
of Physical Medicine and Rehabilitation, 2004, 85:1793-1803.  doi: http://dx.doi.org/10.1016/j.apmr.2004.04.024 PMID:15520974

7. Reinhardt JD, Post MWM. Measurement and evidence of environmental determinants of participation in spinal cord 
injury: a systematic review of the literature. Topics in Spinal Cord Injury Rehabilitation, 2010, 15:26-48.  doi: http://dx.doi.
org/10.1310/sci1504-26

8. WHO. World report on disability. Geneva, World Health Organization, 2011.
9. Dovey K. Home and homelessness. In: Altman I, Wener CM, eds. Home environments, human behavior, and environment: 

advances in theory and research. New York, NY, Plenum, 1985:33−63.
10. Heywood F. The health outcomes of housing adaptations. Disability & Society, 2004, 19:129-143.  doi: http://dx.doi.

org/10.1080/0968759042000181767
11. Rauh VA, Landrigan PJ, Claudio L. Housing and health intersection of poverty and environmental exposures. Annals of the 

New York Academy of Sciences, 2008, 1136:276-288.  doi: http://dx.doi.org/10.1196/annals.1425.032 PMID:18579887
12. Mann WC et al. Environmental problems in the homes of elders with disabilities. The Occupational Therapy Journal of 

Research, 1994, 14:191-211. 
13. Stark S. Creating disability in the home: the role of environmental barriers in the United States. Disability & Society, 2001, 

16:37-49.  doi: http://dx.doi.org/10.1080/713662037

http://www2.ohchr.org/english/law/disabilities-convention.htm
http://www2.ohchr.org/english/law/disabilities-convention.htm
http://dx.doi.org/10.3109/09638289509166709
http://www.ncbi.nlm.nih.gov/pubmed/7787197
http://dx.doi.org/10.1080/09638280701625377
http://www.ncbi.nlm.nih.gov/pubmed/17943511
http://dx.doi.org/10.1038/sc.2009.92
http://www.ncbi.nlm.nih.gov/pubmed/19636329
http://dx.doi.org/10.1310/1UGA-EY2T-N6XP-1PHE
http://dx.doi.org/10.1310/1UGA-EY2T-N6XP-1PHE
http://dx.doi.org/10.1016/j.apmr.2004.04.024
http://www.ncbi.nlm.nih.gov/pubmed/15520974
http://dx.doi.org/10.1310/sci1504-26
http://dx.doi.org/10.1310/sci1504-26
http://dx.doi.org/10.1080/0968759042000181767
http://dx.doi.org/10.1080/0968759042000181767
http://dx.doi.org/10.1196/annals.1425.032
http://www.ncbi.nlm.nih.gov/pubmed/18579887
http://dx.doi.org/10.1080/713662037


International Perspectives on Spinal Cord Injury

162

14. Steinfeld E, Shea SM. Enabling home environments: identifying barriers to independence. Technology and Disability, 1993, 
2:69-79. 

15. Toran K. Accessible housing database and manual. Berkeley, CA, World Institute on Disability, 2000 (http://www.wid.org/
publications/accessible-housing-database-and-manual, accessed 28 March 2012).

16. Forrest G, Gombas G. Wheelchair-accessible housing: its role in cost containment in spinal cord injury. Archives of Physical 
Medicine and Rehabilitation, 1995, 76:450-452.  doi: http://dx.doi.org/10.1016/S0003-9993(95)80576-1 PMID:7741616

17. Moore W. NHS and local government try to stop introduction of “bed blocking” fines. British Medical Journal, 2003, 326:184.  
doi: http://dx.doi.org/10.1136/bmj.326.7382.184/g PMID:12549436

18. Eide AH, Benedicte I. Living conditions among people with disabilities in developing countries. In: Eide AH et al., eds. 
Disability and poverty: a global challenge. University of Bristol, The Policy Press, 2011, 55−70.

19. IDRM. Regional report of the Americas. Chicago, IL, International Disability Rights Monitor, 2004 (http://idrmnet.org/pdfs/
IDRM_Americas_2004.pdf, accessed 27 March 2012).

20. IDRM. Regional report of Asia. Chicago, IL, International Disability Rights Monitor, 2005 (http://idrmnet.org/pdfs/CIR_
IDRM_Asia_05.pdf, accessed 27 March 2012).

21. IDRM. Regional report of Europe. Chicago, IL, International Disability Rights Monitor, 2007 (http://idrmnet.org/pdfs/IDRM_
Europe_2007.pdf, accessed 20 April 2012).

22. Beresford R, Rhodes D. Housing and disabled children. York, Joseph Rowntree Foundation, 2008.
23. Imrie R. The role of the building regulations in achieving housing quality. Environment and Planning. B, Planning & Design, 

2004, 31:419-437.  doi: http://dx.doi.org/10.1068/b3056
24. Milner J, Madigan R. Regulation and innovation: rethinking inclusive housing design. Housing Studies, 2004, 19:727-744.  

doi: http://dx.doi.org/10.1080/0267303042000249170
25. Habinteg. Mind the step. London, Habinteg Housing Association, 2010.
26. Jacobs K et al. What future for public housing? A critical analysis. Hobart, Australian Housing and Urban Research Institute 

Southern Research Centre, 2010.
27. Hills J. Ends and means: the future roles of social housing in England. London, ESRC Research Centre for Analysis of Social 

Exclusion/ London School of Economics and Political Science, 2007 (CASE report 34).
28. Scanlon K, Whitehead C, eds. Social housing in Europe II: a review of policies and outcomes. London, London School of 

Economics, 2008.
29. Wehman P et al. Removing transportation barriers for persons with spinal cord injuries: an ongoing challenge to commu-

nity reintegration. Journal of Vocational Rehabilitation, 1999, 13:21-30. 
30. Scheer J et al. Access barriers for persons with disabilities: the consumer’s perspective. Journal of Disability Policy Studies, 

2003, 13:221-230.  doi: http://dx.doi.org/10.1177/104420730301300404
31. Wee J, Paterson M. Exploring how factors impact the activities and participation of persons with disability: constructing a 

model through grounded theory. Qualitative Report, 2009, 14:165-200. 
32. United Spinal Association. Accessible air travel: a guide for people with disabilities. East Elmhurst, NY, United Spinal Association, 

2012. (http://www.unitedspinal.org/disability-publications-resources/disability-publications/, accessed 26 March 2012).
33. Iwarsson S, Jensen G, Ståhl A. Travel chain enabler: development of a pilot instrument for assessment of urban public bus 

transport accessibility. Technology and Disability, 2000, 12:3-12. 
34. Roberts P, Babinard J. Transport strategy to improve accessibility in developing countries. Washington, DC, World Bank, 2005.
35. IRTU. Economic aspects of taxi accessibility. Paris/Geneva, European Conference of Ministers of Transport/International Road 

Transport Union, 2001.
36. Stahl A. The provision of transportation for the elderly and handicapped in Sweden. Lund, Institutionen för Trafikteknik/Lunds 

Tekniska Högskola, 1995.
37. Wretstrand A et al. Injuries in special transport services – situations and risk levels involving wheelchair users. Medical 

Engineering & Physics, 2009, 32:248-253.  doi: http://dx.doi.org/10.1016/j.medengphy.2009.07.022 PMID:19720552
38. Sapey B, Stewart J, Donaldson G. Increases in wheelchair use and perceptions of disablement. Disability & Society, 2005, 

20:489-505.  doi: http://dx.doi.org/10.1080/09687590500156162
39. Barf HA et al. Restrictions in social participation of young adults with spina bifida. Disability and Rehabilitation, 2009, 

31:921-927.  doi: http://dx.doi.org/10.1080/09638280802358282 PMID:19116807
40. Ahn HC et al. Architectural barriers to persons with disabilities in business in an urban community. The Journal of Burn Care 

& Rehabilitation, 1994, 15:175-179.  doi: http://dx.doi.org/10.1097/00004630-199403000-00014
41. United States Access Board. Uniform Federal Accessibility Standards (UFAS). Washington, DC, United States Access Board, 

2007 (http://www.access-board.gov/ufas/ufas-html/ufas.htm, accessed 27 March 2012).

http://www.wid.org/publications/accessible-housing-database-and-manual
http://www.wid.org/publications/accessible-housing-database-and-manual
http://dx.doi.org/10.1016/S0003-9993(95)80576-1
http://www.ncbi.nlm.nih.gov/pubmed/7741616
http://dx.doi.org/10.1136/bmj.326.7382.184/g
http://www.ncbi.nlm.nih.gov/pubmed/12549436
http://idrmnet.org/pdfs/IDRM_Americas_2004.pdf
http://idrmnet.org/pdfs/IDRM_Americas_2004.pdf
http://idrmnet.org/pdfs/CIR_IDRM_Asia_05.pdf
http://idrmnet.org/pdfs/CIR_IDRM_Asia_05.pdf
http://idrmnet.org/pdfs/IDRM_Europe_2007.pdf
http://idrmnet.org/pdfs/IDRM_Europe_2007.pdf
http://dx.doi.org/10.1068/b3056
http://dx.doi.org/10.1080/0267303042000249170
http://dx.doi.org/10.1177/104420730301300404
http://www.unitedspinal.org/disability-publications-resources/disability-publications/
http://dx.doi.org/10.1016/j.medengphy.2009.07.022
http://www.ncbi.nlm.nih.gov/pubmed/19720552
http://dx.doi.org/10.1080/09687590500156162
http://dx.doi.org/10.1080/09638280802358282
http://www.ncbi.nlm.nih.gov/pubmed/19116807
http://dx.doi.org/10.1097/00004630-199403000-00014
http://www.access-board.gov/ufas/ufas-html/ufas.htm


Chapter 7 Spinal cord injury and enabling environments

163

42. Schneider M, Couper J, Swartz L. Assessment of accessibility of health facilities to persons with disabilities. Matieland, 
Stellenbosch University, 2010.

43. Allotey P et al. The DALY, context and the determinants of the severity of disease: an exploratory comparison of 
paraplegia in Australia and Cameroon. Social Science & Medicine, 2003, 57:949-958.  doi: http://dx.doi.org/10.1016/S0277-
9536(02)00463-X PMID:12850119

44. Rimmer JH et al. Accessibility of health clubs for people with mobility disabilities and visual impairments. American Journal 
of Public Health, 2005, 95:2022-2028.  doi: http://dx.doi.org/10.2105/AJPH.2004.051870 PMID:16254234

45. Williams R et al. Outdoor recreation participation of people with mobility disabilities. Selected results of the National 
Survey of Recreation and the Environment. Journal of Park and Recreation Administration, 2004, 22:85-101. 

46. Xiang H et al. Risk of vehicle–pedestrian and vehicle–bicyclist collisions among children with disabilities. Accident; Analysis 
and Prevention, 2006, 38:1064-1070.  doi: http://dx.doi.org/10.1016/j.aap.2006.04.010 PMID:16797463

47. Tight MR, Carsten OMJ, Sherborne D. Problems for vulnerable road users in Great Britain. Working Paper 292. Leeds, Institute 
for Transport Studies, University of Leeds, 1989.

48. Williams K, Savill T, Wheeler A. Review of the road safety of disabled children and adults. TRL Report TRL559. Wokingham, 
Transport Research Laboratory, 2002.

49. Martin LM. Wheelchair accessibility of public buildings in Utica, New York. The American Journal of Occupational Therapy., 
1987, 41:217-221.  doi: http://dx.doi.org/10.5014/ajot.41.4.217 PMID:3688133

50. Rivano-Fischer D. Wheelchair accessibility of public buildings in Al Ain, United Arab Emirates (UAE). Disability and 
Rehabilitation, 2004, 26:1150-1157.  doi: http://dx.doi.org/10.1080/096382804100017214843 PMID:15371028

51. Scelza WM et al. Perceived barriers to exercise in people with spinal cord injury. American Journal of Physical 
Medicine & Rehabilitation, 2005, 84:576-583.  doi: http://dx.doi.org/10.1097/01.phm.0000171172.96290.67 
PMID:16034226

52. Welage N, Liu KPY. Wheelchair accessibility of public buildings: a review of the literature. Disability and Rehabilitation. 
Assistive Technology, 2011, 6:1-9.  doi: http://dx.doi.org/10.3109/17483107.2010.522680 PMID:20958181

53. Hamzat TK, Dada OO. Wheelchair accessibility of public buildings in Ibadan, Nigeria. Asia Pacific Disability Rehabilitation 
Journal, 2005, 16:115-124. 

54. Waenlor W et al. Facilities for the disabled in the commercial districts of Bangkok − are they adequate? The Southeast Asian 
Journal of Tropical Medicine and Public Health, 2002, 33 Suppl. 3:164-165.  PMID:12971501

55. UNESCAP. Disability at a glance 2009: a profile of 36 countries and areas in Asia and the Pacific. Bangkok, United Nations 
Economic and Social Commission for Asia and the Pacific, 2009.

56. NDA. Building for everyone: inclusion, access and use. Dublin, National Disability Authority, 2002 (http://www.nda.ie/cntmg-
mtnew.nsf/0/EBD4FB92816E8BB480256C830060F761/$File/Building_for_Everyone.pdf, accessed 28 March 2012).

57. UNAPD. Uganda National Action on Physical Disability. Accessibility standards. A practical guide to create a barrier-free 
physical environment in Uganda. Kampala, National Action on Physical Disability/Ministry of Gender, Labour and Social 
Development, 2010 (http://www.danskhandicapforbund.dk/index.php/download_file/-/view/835/, accessed April 11, 2012).

58. USA. National Commission on Architectural Barriers. Design for all Americans. A report of the National Commission on 
Architectural Barriers to Rehabilitation of the Handicapped. Washington, DC, US Government Printing Office, 1967 (http://
www.eric.ed.gov/PDFS/ED026786.pdf, accessed 28 March 2012).

59. Newman SD. Evidence-based advocacy using Photovoice to identify barriers and facilitators to community participa-
tion after spinal cord injury. Rehabilitation Nursing, 2010, 35:47-59.  doi: http://dx.doi.org/10.1002/j.2048-7940.2010.
tb00031.x PMID:20306612

60. World Bank. People with disabilities in India: from commitments to outcomes. Washington, DC, World Bank, 2009 (http://
siteresources.worldbank.org/INDIAEXTN/Resources/295583-1171456325808/DISABILITYREPORTFINALNOV2007.pdf?bcsi_
scan_C7A381BA8BD8A412=0&bcsi_scan_filename=DISABILITYREPORTFINALNOV2007.pdf accessed 28 April 2012).

61. Council of Canadians with Disabilities. Celebrating our accomplishments. Winnipeg, Council of Canadians with Disabilities, 
2011. (http://www.ccdonline.ca/media/socialpolicy/booklet2011/celebrating-our-accomplishments.pdf?bcsi_scan_
C7A381BA8BD8A412=0&bcsi_scan_filename=celebrating-our-accomplishments.pdf, accessed 28 March 2012).

62. Venter C et al. Enhanced accessibility for people with disabilities living in urban areas. Ithaca, NY, Cornell University, 
2002. (http://digitalcommons.ilr.cornell.edu/cgi/viewcontent.cgi?article=1258&context=gladnetcollect&sei-
redir=1&referer=http%3A%2F%2Fwww.google.ch%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3Dpr%252Fint%252F248%
252F02%26source%3Dweb%26cd%3D1%26sqi%3D2%26ved%3D0CCMQFjAA%26url%3Dhttp%253A%252F%252Fdig
italcommons.ilr.cornell.edu%252Fcgi%252Fviewcontent.cgi%253Farticle%253D1258%2526context%253Dgladnetcolle
ct%26ei%3DXeOHT6LtGI-xhAeY49DSCQ%26usg%3DAFQjCNH_Z84ektdtheC2GJkOEpCIOWz__g%26sig2%3DJm3pxr0

http://dx.doi.org/10.1016/S0277-9536(02)00463-X
http://dx.doi.org/10.1016/S0277-9536(02)00463-X
http://www.ncbi.nlm.nih.gov/pubmed/12850119
http://dx.doi.org/10.2105/AJPH.2004.051870
http://www.ncbi.nlm.nih.gov/pubmed/16254234
http://dx.doi.org/10.1016/j.aap.2006.04.010
http://www.ncbi.nlm.nih.gov/pubmed/16797463
http://dx.doi.org/10.5014/ajot.41.4.217
http://www.ncbi.nlm.nih.gov/pubmed/3688133
http://dx.doi.org/10.1080/096382804100017214843
http://www.ncbi.nlm.nih.gov/pubmed/15371028
http://dx.doi.org/10.1097/01.phm.0000171172.96290.67
http://www.ncbi.nlm.nih.gov/pubmed/16034226
http://dx.doi.org/10.3109/17483107.2010.522680
http://www.ncbi.nlm.nih.gov/pubmed/20958181
http://www.ncbi.nlm.nih.gov/pubmed/12971501
http://www.nda.ie/cntmgmtnew.nsf/0/EBD4FB92816E8BB480256C830060F761/$File/Building_for_Everyone.pdf
http://www.nda.ie/cntmgmtnew.nsf/0/EBD4FB92816E8BB480256C830060F761/$File/Building_for_Everyone.pdf
http://www.danskhandicapforbund.dk/index.php/download_file/-/view/835/
http://www.eric.ed.gov/PDFS/ED026786.pdf
http://www.eric.ed.gov/PDFS/ED026786.pdf
http://dx.doi.org/10.1002/j.2048-7940.2010.tb00031.x
http://dx.doi.org/10.1002/j.2048-7940.2010.tb00031.x
http://www.ncbi.nlm.nih.gov/pubmed/20306612
http://siteresources.worldbank.org/INDIAEXTN/Resources/295583-1171456325808/DISABILITYREPORTFINALNOV2007.pdf?bcsi_scan_C7A381BA8BD8A412=0&bcsi_scan_filename=DISABILITYREPORTFINALNOV2007.pdf
http://siteresources.worldbank.org/INDIAEXTN/Resources/295583-1171456325808/DISABILITYREPORTFINALNOV2007.pdf?bcsi_scan_C7A381BA8BD8A412=0&bcsi_scan_filename=DISABILITYREPORTFINALNOV2007.pdf
http://siteresources.worldbank.org/INDIAEXTN/Resources/295583-1171456325808/DISABILITYREPORTFINALNOV2007.pdf?bcsi_scan_C7A381BA8BD8A412=0&bcsi_scan_filename=DISABILITYREPORTFINALNOV2007.pdf
http://www.ccdonline.ca/media/socialpolicy/booklet2011/celebrating-our-accomplishments.pdf?bcsi_scan_C7A381BA8BD8A412=0&bcsi_scan_filename=celebrating-our-accomplishments.pdf
http://www.ccdonline.ca/media/socialpolicy/booklet2011/celebrating-our-accomplishments.pdf?bcsi_scan_C7A381BA8BD8A412=0&bcsi_scan_filename=celebrating-our-accomplishments.pdf
http://digitalcommons.ilr.cornell.edu/cgi/viewcontent.cgi?article=1258&context=gladnetcollect&sei-redir=1&referer=http%3A%2F%2Fwww.google.ch%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3Dpr%252Fint%252F248%252F02%26source%3Dweb%26cd%3D1%26sqi%3D2%26ved%3D0CCMQFjAA%26url%3Dhttp%253A%252F%252Fdigitalcommons.ilr.cornell.edu%252Fcgi%252Fviewcontent.cgi%253Farticle%253D1258%2526context%253Dgladnetcollect%26ei%3DXeOHT6LtGI-xhAeY49DSCQ%26usg%3DAFQjCNH_Z84ektdtheC2GJkOEpCIOWz__g%26sig2%3DJm3pxr0kB7v7fNPOxCNYFg&bcsi_scan_97961A1EAF8C426F=8OF3I6CqR1a6YeGeQbpDFIMfwCxTAAAANYbiDQ==&bcsi_scan_filename=viewcontent.cgi
http://digitalcommons.ilr.cornell.edu/cgi/viewcontent.cgi?article=1258&context=gladnetcollect&sei-redir=1&referer=http%3A%2F%2Fwww.google.ch%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3Dpr%252Fint%252F248%252F02%26source%3Dweb%26cd%3D1%26sqi%3D2%26ved%3D0CCMQFjAA%26url%3Dhttp%253A%252F%252Fdigitalcommons.ilr.cornell.edu%252Fcgi%252Fviewcontent.cgi%253Farticle%253D1258%2526context%253Dgladnetcollect%26ei%3DXeOHT6LtGI-xhAeY49DSCQ%26usg%3DAFQjCNH_Z84ektdtheC2GJkOEpCIOWz__g%26sig2%3DJm3pxr0kB7v7fNPOxCNYFg&bcsi_scan_97961A1EAF8C426F=8OF3I6CqR1a6YeGeQbpDFIMfwCxTAAAANYbiDQ==&bcsi_scan_filename=viewcontent.cgi
http://digitalcommons.ilr.cornell.edu/cgi/viewcontent.cgi?article=1258&context=gladnetcollect&sei-redir=1&referer=http%3A%2F%2Fwww.google.ch%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3Dpr%252Fint%252F248%252F02%26source%3Dweb%26cd%3D1%26sqi%3D2%26ved%3D0CCMQFjAA%26url%3Dhttp%253A%252F%252Fdigitalcommons.ilr.cornell.edu%252Fcgi%252Fviewcontent.cgi%253Farticle%253D1258%2526context%253Dgladnetcollect%26ei%3DXeOHT6LtGI-xhAeY49DSCQ%26usg%3DAFQjCNH_Z84ektdtheC2GJkOEpCIOWz__g%26sig2%3DJm3pxr0kB7v7fNPOxCNYFg&bcsi_scan_97961A1EAF8C426F=8OF3I6CqR1a6YeGeQbpDFIMfwCxTAAAANYbiDQ==&bcsi_scan_filename=viewcontent.cgi
http://digitalcommons.ilr.cornell.edu/cgi/viewcontent.cgi?article=1258&context=gladnetcollect&sei-redir=1&referer=http%3A%2F%2Fwww.google.ch%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3Dpr%252Fint%252F248%252F02%26source%3Dweb%26cd%3D1%26sqi%3D2%26ved%3D0CCMQFjAA%26url%3Dhttp%253A%252F%252Fdigitalcommons.ilr.cornell.edu%252Fcgi%252Fviewcontent.cgi%253Farticle%253D1258%2526context%253Dgladnetcollect%26ei%3DXeOHT6LtGI-xhAeY49DSCQ%26usg%3DAFQjCNH_Z84ektdtheC2GJkOEpCIOWz__g%26sig2%3DJm3pxr0kB7v7fNPOxCNYFg&bcsi_scan_97961A1EAF8C426F=8OF3I6CqR1a6YeGeQbpDFIMfwCxTAAAANYbiDQ==&bcsi_scan_filename=viewcontent.cgi
http://digitalcommons.ilr.cornell.edu/cgi/viewcontent.cgi?article=1258&context=gladnetcollect&sei-redir=1&referer=http%3A%2F%2Fwww.google.ch%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3Dpr%252Fint%252F248%252F02%26source%3Dweb%26cd%3D1%26sqi%3D2%26ved%3D0CCMQFjAA%26url%3Dhttp%253A%252F%252Fdigitalcommons.ilr.cornell.edu%252Fcgi%252Fviewcontent.cgi%253Farticle%253D1258%2526context%253Dgladnetcollect%26ei%3DXeOHT6LtGI-xhAeY49DSCQ%26usg%3DAFQjCNH_Z84ektdtheC2GJkOEpCIOWz__g%26sig2%3DJm3pxr0kB7v7fNPOxCNYFg&bcsi_scan_97961A1EAF8C426F=8OF3I6CqR1a6YeGeQbpDFIMfwCxTAAAANYbiDQ==&bcsi_scan_filename=viewcontent.cgi


International Perspectives on Spinal Cord Injury

164

kB7v7fNPOxCNYFg&bcsi_scan_97961A1EAF8C426F=8OF3I6CqR1a6YeGeQbpDFIMfwCxTAAAANYbiDQ==&bcsi_scan_
filename=viewcontent.cgi, accessed 13 April 2012).

63. Kunieda M, Roberts P. Inclusive access and mobility in developing countries. Washington, DC, World Bank, 2007 (http://sitere-
sources.worldbank.org/INTTSR/Resources/07-0297.pdf, accessed 28 March 2012).

64. Clarke-Scott MA, Nowlan S, Gutman G. Progressive housing design and home technologies in Canada. In: Preiser WFE, 
Ostroff E, eds. Universal design handbook. New York, NY, McGraw Hill, 2001, 36.1–36.20.

65. Raheja G. Enabling environments for the mobility impaired in the rural areas. Roorkee, Indian Institute of Technology, 2008.
66. Imrie R, Kumar M. Focusing on disability and access in the built environment. Disability & Society, 1998, 13:357-374.  doi: 

http://dx.doi.org/10.1080/09687599826687
67. Noreau L, Boschen K. Intersection of participation and environmental factors: a complex interactive process. Archives 

of Physical Medicine and Rehabilitation, 2010, 91 Suppl:S44-S53.  doi: http://dx.doi.org/10.1016/j.apmr.2009.10.037 
PMID:20801279

68. Reinhardt JD et al. Measuring impact of environmental factors on human functioning and disability: a review of various 
scientific approaches. Disability and Rehabilitation, 2011, 33:2151−2165 (E-pub 7 May 2011).

69. Whiteneck G, Dijkers MP. Difficult to measure constructs: conceptual and methodological issues concerning participation 
and environmental factors. Archives of Physical Medicine and Rehabilitation, 2009, 90 Suppl:S22-S35.  doi: http://dx.doi.
org/10.1016/j.apmr.2009.06.009 PMID:19892071

70. Fänge A, Iwarsson S. Physical housing environment: Development of a self-assessment instrument. Canadian Journal of 
Occupational Therapy, 1999, 66:250-260.  PMID:10641377

71. Fänge A, Iwarsson S. Accessibility and usability in housing: construct validity and implications for research and practice. 
Disability and Rehabilitation, 2003, 25:1316-1325.  PMID:14617438

72. Green RJ. An introductory theoretical and methodological framework for a universal mobility index (UMI) to quantify, 
compare, and longitudinally track equity of access across the built environment. Journal of Disability Policy Studies, 2011, 
21:219-229.  doi: http://dx.doi.org/10.1177/1044207310384998

73. Stark S et al. Development of a measure of receptivity of the physical environment. Disability and Rehabilitation, 2007, 
29:123-137.  doi: http://dx.doi.org/10.1080/09638280600731631 PMID:17364763

74. Stark SL et al. The interrater reliability of the community health environment checklist. Archives of Physical Medicine and 
Rehabilitation, 2008, 89:2218-2219.  doi: http://dx.doi.org/10.1016/j.apmr.2008.04.020 PMID:18996253

75. Heywood F. Money well spent: the effectiveness and value of housing adaptations, Bristol, The Policy Press, 2001.
76. Olsen RV, Ehrenkrantz E, Hutchings B. Creating supporting environments for people with dementia and their caregivers 

through home modifications. Technology and Disability, 1993, 2:47-57. 
77. Stark S. Home modifications that enable occupational performance. In: Letts L, Rigby P, Stewart D, eds. Using environments 

to enable occupational performance. Thorofare, NJ, Slack, 2003.
78. Tually S, Beer A, Mcloughlin P. Housing assistance, social inclusion and people living with a disability. AHURI Final Report 178. 

Melbourne, Australian Housing and Urban Research Institute Southern Research Centre, 2011.
79. Fänge A, Iwarsson S. Changes in accessibility and usability in housing: an exploration of the housing adaptation process. 

Occupational Therapy International, 2005, 12:44-59.  doi: http://dx.doi.org/10.1002/oti.14 PMID:15962699
80. Ratzka A. A brief survey of studies on costs and benefits of non-handicapping environments. Presentation at the International 

Congress on Accessibility in Rio de Janeiro, Brazil, June 1994. Stockholm, Independent Living Institute, 1994 (http://www.
independentliving.org/cib/cibrio94access.html, accessed 28 March 2012).

81. Lansley P et al. Adapting the homes of older people: a case study of costs and savings. Building Research and Information: 
the international journal of research, development and demonstration, 2004, 32:468–483. doi:10.1080/0961321042000269429 
doi: http://dx.doi.org/10.1080/0961321042000269429

82. Jones C. Review of housing adaptations including disabled facilities grants – Wales. Cardiff, Welsh Assembly Government, 
2005 (http://new.wales.gov.uk/dsjlg/research/houseadaptreview/reviewe.pdf?lang=en, accessed 27 March 2012).

83. CMHC/SCHL. Homeowner residential rehabilitation assistance program. Homeowner RRAP. Ottawa, Canadian Mortgage and 
Housing Corporation (http://www.cmhc-schl.gc.ca/en/co/prfinas/prfinas_001.cfm, accessed 28 March 2012).

84. Tremblay KR, Birdsong C. Home adaptations for disabled persons. Fact sheet No. 9.529. Fort Collins, CO, Colorado State 
University, 2011 (http://www.ext.colostate.edu/pubs/consumer/09529.pdf, accessed 11 April 2012).

85. WHO. Community-based rehabilitation: CBR guidelines. Geneva, World Health Organization, 2010.
86. Cities Alliance. The enabling environment for housing finance in Kenya. Civis: Shelter Finance for the Poor Series, 

2003, issue 4. Washington, DC, Cities Alliance, 2003 (http://www.citiesalliance.org/ca/sites/citiesalliance.org/files/
Kenya+CIVIS+April03[1].pdf, accessed 27 March 2012).

http://digitalcommons.ilr.cornell.edu/cgi/viewcontent.cgi?article=1258&context=gladnetcollect&sei-redir=1&referer=http%3A%2F%2Fwww.google.ch%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3Dpr%252Fint%252F248%252F02%26source%3Dweb%26cd%3D1%26sqi%3D2%26ved%3D0CCMQFjAA%26url%3Dhttp%253A%252F%252Fdigitalcommons.ilr.cornell.edu%252Fcgi%252Fviewcontent.cgi%253Farticle%253D1258%2526context%253Dgladnetcollect%26ei%3DXeOHT6LtGI-xhAeY49DSCQ%26usg%3DAFQjCNH_Z84ektdtheC2GJkOEpCIOWz__g%26sig2%3DJm3pxr0kB7v7fNPOxCNYFg&bcsi_scan_97961A1EAF8C426F=8OF3I6CqR1a6YeGeQbpDFIMfwCxTAAAANYbiDQ==&bcsi_scan_filename=viewcontent.cgi
http://digitalcommons.ilr.cornell.edu/cgi/viewcontent.cgi?article=1258&context=gladnetcollect&sei-redir=1&referer=http%3A%2F%2Fwww.google.ch%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3Dpr%252Fint%252F248%252F02%26source%3Dweb%26cd%3D1%26sqi%3D2%26ved%3D0CCMQFjAA%26url%3Dhttp%253A%252F%252Fdigitalcommons.ilr.cornell.edu%252Fcgi%252Fviewcontent.cgi%253Farticle%253D1258%2526context%253Dgladnetcollect%26ei%3DXeOHT6LtGI-xhAeY49DSCQ%26usg%3DAFQjCNH_Z84ektdtheC2GJkOEpCIOWz__g%26sig2%3DJm3pxr0kB7v7fNPOxCNYFg&bcsi_scan_97961A1EAF8C426F=8OF3I6CqR1a6YeGeQbpDFIMfwCxTAAAANYbiDQ==&bcsi_scan_filename=viewcontent.cgi
http://siteresources.worldbank.org/INTTSR/Resources/07-0297.pdf
http://siteresources.worldbank.org/INTTSR/Resources/07-0297.pdf
http://dx.doi.org/10.1080/09687599826687
http://dx.doi.org/10.1016/j.apmr.2009.10.037
http://www.ncbi.nlm.nih.gov/pubmed/20801279
http://dx.doi.org/10.1016/j.apmr.2009.06.009
http://dx.doi.org/10.1016/j.apmr.2009.06.009
http://www.ncbi.nlm.nih.gov/pubmed/19892071
http://www.ncbi.nlm.nih.gov/pubmed/10641377
http://www.ncbi.nlm.nih.gov/pubmed/14617438
http://dx.doi.org/10.1177/1044207310384998
http://dx.doi.org/10.1080/09638280600731631
http://www.ncbi.nlm.nih.gov/pubmed/17364763
http://dx.doi.org/10.1016/j.apmr.2008.04.020
http://www.ncbi.nlm.nih.gov/pubmed/18996253
http://dx.doi.org/10.1002/oti.14
http://www.ncbi.nlm.nih.gov/pubmed/15962699
http://www.independentliving.org/cib/cibrio94access.html
http://www.independentliving.org/cib/cibrio94access.html
http://dx.doi.org/10.1080/0961321042000269429
http://new.wales.gov.uk/dsjlg/research/houseadaptreview/reviewe.pdf?lang=en
http://www.cmhc-schl.gc.ca/en/co/prfinas/prfinas_001.cfm
http://www.ext.colostate.edu/pubs/consumer/09529.pdf
http://www.citiesalliance.org/ca/sites/citiesalliance.org/files/Kenya+CIVIS+April03[1].pdf
http://www.citiesalliance.org/ca/sites/citiesalliance.org/files/Kenya+CIVIS+April03[1].pdf


Chapter 7 Spinal cord injury and enabling environments

165

87. Parker S, Fisher KR. Facilitators and barriers in Australian disability housing support policies: using a human rights frame-
work. Disability Studies Quarterly, 2010, 30:3-4. 

88. Hammerman CD, Bennett S. The disability housing market: opportunity for community development finance as the 
Americans with Disabilities Act turns 20. Community Development Investment Review, 2009, 5:88−96 (http://www.frbsf.org/
publications/community/review/vol5_issue3/hammerman_bennett.pdf, accessed 27 March 2012).

89. Scotts M, Saville-Smith K, James B. International trends in accessible housing for people with disabilities: a selected review of 
policies and programmes in Europe, North America, United Kingdom, Japan and Australia. Wellington, Centre for Research, 
Evaluation and Social Assessment, 2007 (http://www.chranz.co.nz/pdfs/working-paper-2.pdf, accessed 11 April 2012).

90. Brewerton J, Darton D, eds. Designing lifetime homes. York, Joseph Rowntree Foundation, 1997.
91. Mayor of London. London Accessible Housing Register: a good practice guide for social housing landlords. London, Mayor of London, 

2011 (http://www.london.gov.uk/sites/default/files/LAHR%20Good%20practice%20guide%202011.pdf, accessed 28 March 2012).
92. Truesdale S, Steinfeld E. Visit-ability: an approach to universal design in housing. Buffalo, NY, Center for Inclusive Design and 

Environmental Access, 2002.
93. Schwartz AF. Housing policy in the United States: an introduction. New York, NY, Routledge, 2006.
94. Doble A, Sieniuc R. Integration and innovation: the Seabird Island project. ArchitectureBC. Journal of the Architectural 

Institute of British Columbia, 2003, Issue 10, 13–20.
95. European Commission. 2010: A Europe accessible for all. ETCAATS, e-learning for accessible tourism, 2003 (http://www.

etcaats.eu/?i=etcaats.en.etcaatslibrary.852, accessed 6 March 2012).
96. CECODHAS. Housing organisations creating social capital. Exchange (published by CECODHAS Housing Europe – The 

European Federation of Public, Cooperative & Social Housing, Brussels), Spring 2009 (http://www.housingeurope.eu/www.
housingeurope.eu/uploads/file_/exch%20spring_09en.pdf accessed 11 April 2012).

97. Randall B. Breaking down the barriers: social housing for people with disabilities in Europe. Brussels, European Liaison 
Committee for Social Housing, 2010.

98. Whitehead C, Scanlon K. Social housing in Europe. London, London School of Economics, 2007 (http://vbn.aau.dk/
files/13671493/SocialHousingInEurope.pdf, accessed 4 January 2012).

99. SELHP. Wheelchair homes design guidelines. Guidelines to achieve the necessary standards for wheelchair users’ dwellings. 
London, South East London Housing Partnership, 2008 (http://www.selondonhousing.org/Documents/080530%20
WC%20guide%20May%2008.pdf, accessed 28 March 2012).

100. South Australia. Housing options for people with a disability. Adelaide, Government of South Australia (http://www.sa.gov.
au/subject/Community+Support/Disability/Adults+with+disability/Housing+and+home+assistance/Housing+options+f
or+people+with+a+disability, accessed 28 March 2012).

101. Rwanda. Rwanda demobilization program builds homes for disabled ex-combatants (News release). Kigali, World Bank, 2009 
(http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/AFRICAEXT/0,contentMDK:22275330~pagePK:146736~piPK:22
6340~theSitePK:258644,00.html, accessed 28 March 2012).

102. Leonardi M et al. Integrating research into policy planning: MHADIE policy recommendations. Disability and Rehabilitation, 
2010, 32 Suppl 1:S139-S147.  doi: http://dx.doi.org/10.3109/09638288.2010.520807 PMID:20874663

103. Wretstrand A et al. Older people and local public transit: mobility effects of accessibility improvements in Sweden. Journal 
of Transport and Land Use, 2010, 2:49-65. 

104. Steinfeld E. Universal design in mass transportation. In: Preiser WFE, Ostroff E, eds. Universal design handbook. New York, 
NY, McGraw Hill, 2001:24.1–24.25.

105. Daamen W, De Boer E, De Kloe R. Assessing the gap between transport vehicles and platforms as a barrier for the disabled: 
use of laboratory experiments. Transportation Research Record, 2008, 2072:131-138.  doi: http://dx.doi.org/10.3141/2072-14

106. Dejeammes M. Overview of technological developments for accessible transport systems and mobility in Europe. Paper delivered 
at the 12th International Conference on Mobility and Transport for Elderly and Disabled Persons (TRANSED), Hong Kong, 2−4 
June 2010 (http://www.sortclearinghouse.info/cgi/viewcontent.cgi?article=1647&context=research accessed 28 March 2012).

107. Sage Traveling web site. Disabled travel to Europe. (http://www.sagetraveling.com accessed 2013).
108. Rickert T. Bus rapid transit accessibility guidelines. Washington, DC, World Bank, 2007 (http://siteresources.worldbank.org/

DISABILITY/Resources/280658-1172672474385/BusRapidEngRickert.pdf, accessed 20 April 2012).
109. Wright L. Planning guide: bus rapid transit. Eschborn, Deutsche Gesellschaft für Technische Zusammenarbeit, 2004 (http://

ecoplan.org/library/clinton/brt-planning%20guide-gtz.pdf, accessed 28 March 2012).
110. Imrie R. Disability and the city: international perspectives. London, Paul Chapman Publishing, 1996.
111. Walters J. Overview of public transport policy developments in South Africa. Research in Transportation Economics, 2008, 

22:98-108.  doi: http://dx.doi.org/10.1016/j.retrec.2008.05.023

http://www.frbsf.org/publications/community/review/vol5_issue3/hammerman_bennett.pdf
http://www.frbsf.org/publications/community/review/vol5_issue3/hammerman_bennett.pdf
http://www.chranz.co.nz/pdfs/working-paper-2.pdf
http://www.london.gov.uk/sites/default/files/LAHR%20Good%20practice%20guide%202011.pdf
http://www.etcaats.eu/?i=etcaats.en.etcaatslibrary.852
http://www.etcaats.eu/?i=etcaats.en.etcaatslibrary.852
http://www.housingeurope.eu/www.housingeurope.eu/uploads/file_/exch%20spring_09en.pdf
http://www.housingeurope.eu/www.housingeurope.eu/uploads/file_/exch%20spring_09en.pdf
http://vbn.aau.dk/files/13671493/SocialHousingInEurope.pdf
http://vbn.aau.dk/files/13671493/SocialHousingInEurope.pdf
http://www.selondonhousing.org/Documents/080530%20WC%20guide%20May%2008.pdf
http://www.selondonhousing.org/Documents/080530%20WC%20guide%20May%2008.pdf
http://www.sa.gov.au/subject/Community+Support/Disability/Adults+with+disability/Housing+and+home+assistance/Housing+options+for+people+with+a+disability
http://www.sa.gov.au/subject/Community+Support/Disability/Adults+with+disability/Housing+and+home+assistance/Housing+options+for+people+with+a+disability
http://www.sa.gov.au/subject/Community+Support/Disability/Adults+with+disability/Housing+and+home+assistance/Housing+options+for+people+with+a+disability
http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/AFRICAEXT/0,contentMDK:22275330~pagePK:146736~piPK:226340~theSitePK:258644,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/AFRICAEXT/0,contentMDK:22275330~pagePK:146736~piPK:226340~theSitePK:258644,00.html
http://dx.doi.org/10.3109/09638288.2010.520807
http://www.ncbi.nlm.nih.gov/pubmed/20874663
http://dx.doi.org/10.3141/2072-14
http://www.sortclearinghouse.info/cgi/viewcontent.cgi?article=1647&context=research
http://www.sagetraveling.com
http://siteresources.worldbank.org/DISABILITY/Resources/280658-1172672474385/BusRapidEngRickert.pdf
http://siteresources.worldbank.org/DISABILITY/Resources/280658-1172672474385/BusRapidEngRickert.pdf
http://ecoplan.org/library/clinton/brt-planning%20guide-gtz.pdf
http://ecoplan.org/library/clinton/brt-planning%20guide-gtz.pdf
http://dx.doi.org/10.1016/j.retrec.2008.05.023


International Perspectives on Spinal Cord Injury

166

112. Maynard A. Can measuring the benefits of accessible transport enable a seamless journey? Journal of Transport and Land 
Use, 2009, 2:21-30. 

113. Schalekamp H et al. An international review of paratransit regulation and integration experiences. Lessons for public 
transport system rationalisation and improvement in African cities. Rondebosch, African Centre of Excellence for Studies 
in Public and Non-motorised Transport (ACET), 2010 (http://www.fut.se/download/18.1166db0f120540fe049800010991/
Mfinanga++international+review.pdf, accessed 28 March 2012).

114. Ståhl A. Adaptation of the whole travel chain – benefits and attitudes. Paper presented at the 23rd PTRC European Transport 
Forum, Coventry, United Kingdom, 1996.

115. International ITS. FLIPPER: improving the provision of flexible transport services. 2009 (http://www.itsinternational.com/sec-
tions/transmart/features/flipper-improving-the-provision-of-flexible-transport-services/?locale=en, accessed 11 April 2012).

116. Finn B. Market role and regulation of extensive urban minibus services as large bus service capacity is restored: case 
studies from Ghana, Georgia and Kazakhstan. Research in Transportation Economics, 2008, 22:118-125.  doi: http://dx.doi.
org/10.1016/j.retrec.2008.05.012

117. Lindau LA et al. Alternative financing for bus rapid transit (BRT): the case of Porto Alegre, Brazil. Research in Transportation 
Economics, 2008, 22:54-60.  doi: http://dx.doi.org/10.1016/j.retrec.2008.05.018

118. Peters B. Driving performance and workload assessment of drivers with tetraplegia: an adaptation evaluation framework. 
Journal of Rehabilitation Research and Development, 2001, 38:215-224.  PMID:11392654

119. Biering-Sørensen F, Hansen RB, Biering-Sørensen J. Mobility aids and transport possibilities 10−45 years after spinal cord 
injury. Spinal Cord, 2004, 42:699-706.  doi: http://dx.doi.org/10.1038/sj.sc.3101649 PMID:15289807

120. Chan SC, Chan AP. User satisfaction, community participation and quality of life among Chinese wheelchair users with 
spinal cord injury: a preliminary study. Occupational Therapy International, 2007, 14:123-143.  doi: http://dx.doi.org/10.1002/
oti.228 PMID:17624872

121. Kohrman M. Motorcycles for the disabled: mobility, modernity and the transformation of experience in urban China. 
Culture, Medicine and Psychiatry, 1999, 23:133-155.  doi: http://dx.doi.org/10.1023/A:1005455815637 PMID:10388946

122. Kiyono Y et al. Car-driving ability of people with tetraplegia. Archives of Physical Medicine and Rehabilitation, 2001, 82:1389-
1392.  doi: http://dx.doi.org/10.1053/apmr.2001.26089 PMID:11588742

123. Wallace JF. A policy analysis of the assistive technology alternative financing program in the United States. Journal of 
Disability Policy Studies, 2003, 14:74-81.  doi: http://dx.doi.org/10.1177/10442073030140020301

124. Dalto M. Maryland’s assistive technology loan program: successful outreach and partnerships. Journal of Disability Policy 
Studies, 2003, 14:91-94.  doi: http://dx.doi.org/10.1177/10442073030140020601

125. Motability Operations. Your guide to getting a Motability car: Car Info Guide April 2011. London, Motability Operations, 2011 
(http://www.motabilitycarscheme.co.uk/documents/PDFs/Car%20Scheme/Your%20guide%20to%20getting%20a%20
Motability%20car.pdf, accessed 28 March 2012).

126. Hammond M. The Utah Assistive Technology Foundation: program features and initiatives. Journal of Disability Policy 
Studies, 2003, 14:95-97.  doi: http://dx.doi.org/10.1177/10442073030140020701

127. Royal Bank of Scotland Group Plc v Allen, 2009, EWCA Civ 1213. England and Wales Court of Appeal (Civil Division) Decisions 
(http://www.bailii.org/ew/cases/EWCA/Civ/2009/1213.html, accessed 20 April 2012).

128. McClain L. Shopping center wheelchair accessibility: ongoing advocacy to implement the Americans with 
Disabilities Act of 1990. Public Health Nursing (Boston, Mass.), 2000, 17:178-186.  doi: http://dx.doi.org/10.1046/j.1525-
1446.2000.00178.x PMID:10840287

129. AMCTO. Ontario municipal accessibility toolkit. Mississauga, Association of Municipal Managers, Clerks and Treasurers of 
Ontario, 2010 (http://www.accessiblemunicipalities.ca/home.asp, accessed 27 March 2012).

130. Iezzoni LI, Ronan LJ. Disability legacy of the Haitian earthquake. Annals of Internal Medicine, 2010, 152:812-814.  PMID:20231547

http://www.fut.se/download/18.1166db0f120540fe049800010991/Mfinanga++international+review.pdf
http://www.fut.se/download/18.1166db0f120540fe049800010991/Mfinanga++international+review.pdf
http://www.itsinternational.com/sections/transmart/features/flipper-improving-the-provision-of-flexible-transport-services/?locale=en
http://www.itsinternational.com/sections/transmart/features/flipper-improving-the-provision-of-flexible-transport-services/?locale=en
http://dx.doi.org/10.1016/j.retrec.2008.05.012
http://dx.doi.org/10.1016/j.retrec.2008.05.012
http://dx.doi.org/10.1016/j.retrec.2008.05.018
http://www.ncbi.nlm.nih.gov/pubmed/11392654
http://dx.doi.org/10.1038/sj.sc.3101649
http://www.ncbi.nlm.nih.gov/pubmed/15289807
http://dx.doi.org/10.1002/oti.228
http://dx.doi.org/10.1002/oti.228
http://www.ncbi.nlm.nih.gov/pubmed/17624872
http://dx.doi.org/10.1023/A:1005455815637
http://www.ncbi.nlm.nih.gov/pubmed/10388946
http://dx.doi.org/10.1053/apmr.2001.26089
http://www.ncbi.nlm.nih.gov/pubmed/11588742
http://dx.doi.org/10.1177/10442073030140020301
http://dx.doi.org/10.1177/10442073030140020601
http://www.motabilitycarscheme.co.uk/documents/PDFs/Car%20Scheme/Your%20guide%20to%20getting%20a%20Motability%20car.pdf
http://www.motabilitycarscheme.co.uk/documents/PDFs/Car%20Scheme/Your%20guide%20to%20getting%20a%20Motability%20car.pdf
http://dx.doi.org/10.1177/10442073030140020701
http://www.bailii.org/ew/cases/EWCA/Civ/2009/1213.html
http://dx.doi.org/10.1046/j.1525-1446.2000.00178.x
http://dx.doi.org/10.1046/j.1525-1446.2000.00178.x
http://www.ncbi.nlm.nih.gov/pubmed/10840287
http://www.accessiblemunicipalities.ca/home.asp
http://www.ncbi.nlm.nih.gov/pubmed/20231547


Education and employment

Chapter 8



“My school teachers, friends and family are supportive because they know what I am capa-
ble of. Kids from other schools tease me just because I am in a wheelchair. Anyway they 
got over teasing me because I had some pretty good comebacks … If I wanted to change 
anything it would be people’s attitude towards disabled people, to treat us as normal 
people instead of feeling sorry for us or thinking we are dumb.”

(Kiringawa, New Zealand)

“Lecturers and administrative staff frequently failed to understand the necessity to sched-
ule a lecture in a wheelchair-accessible venue. They had difficulty comprehending why 
approximately 300 students had to be inconvenienced to accommodate one student with 
a disability. Moreover, my fellow able-bodied students tended to perceive reasonable 
accommodation as unfair advantage… [Now] a Disability Officer has been employed at 
the university. Consequently, administrative staff, lecturers and students are continually 
sensitized with regards to the reasonable accommodation of students with disabilities in 
accordance with current South African legislation.”

(Lizelle, South Africa)

“When I got sick I was working delivering food to people’s houses. I thought I was going to 
lose my job because of the wheelchair. The owner of the shop was always telling me that I 
could keep my job. When I was able to come back to work, I became the person in charge 
of the shop: I control products, I attend to providers of products, I control the employees 
and also the money that comes in. Working makes me feel good, it allows me to relate to 
other people, to leave my house, to have a future. It really helps a lot to forget the worries 
caused by the injury.”

(José, Argentina)

“Six years ago, at the age of 30, tuberculosis of the spine made me a paraplegic. During the 
first year I felt down and depressed. I refused to do anything except lie in bed. One day, 
my mother pushed me to visit a neighbour. When I saw him lying in bed and could not 
move any limbs but he still smiled, I looked at myself and realized that I still had normal 
arms and hands and could do more. Thereafter, I started doing self-care by myself and 
attended a vocational course for disabled persons. Now I run a small electronics shop at 
home and earn about 3000 baht a month, which to me is sufficient for living.”

(Boonpeng, Thailand)

“Once I had accepted my disability and proven myself through sports as well, the door to 
life was opened. The desire to be employed was crucial. I received a great deal of assistance 
from the Employment Service, which found me a job in a government-owned company... I 
soon discovered that I wanted to achieve more and I started to look for another job. I got 
a job at a privately-owned company and acquired a lot of experience there. I was lucky to 
have come into an environment where people were judged by their ability not their dis-
ability. I became the managing director in a couple of years.”

(Janez, Slovenia)



Education is about becoming an active member of society, not just simple learn-
ing. Work is about belonging, not just about income. People with spinal cord 
injury (SCI) are entitled to participate in education and employment on an 
equal basis with others. Article 24 of the United Nations Convention on the 
Rights of Persons with Disabilities (CPRD) (1) emphasizes the need for govern-
ments to ensure equal access to an “inclusive education system at all levels” and 
to provide reasonable accommodation and individual support services to facili-
tate education. Article 27 prohibits all forms of employment discrimination, 
promotes access to vocational training and opportunities for self-employment, 
and calls for reasonable accommodation in the workplace.

Education will be a step to employment and social participation for:
■ the child who was born with spina bifida and needs to navigate through all 

levels of education, from primary school to university and beyond;
■ the young adult who wishes to complete school or university after an 

acquired SCI;
■ the adult with acquired SCI who needs to retrain or upgrade skills to open 

the door to alternative careers.

Inclusion in the general education system may require some environmen-
tal adaptations. A young person may also require counselling and other pre-
paratory supports to overcome feelings of low self-esteem or self-consciousness 
that might stand in the way of returning to school or taking the next steps to 
higher education.

Acquiring and keeping a meaningful job or returning to a pre-injury 
employment can also be a challenge for a person with SCI. Yet with vocational 
rehabilitation, counselling and preparation, with appropriate assistive technol-
ogy, and with adjustments and accommodations on the part of the employer, 
people with SCI can perform most jobs. Work is not merely important as a 
source of economic security; it also provides a foundation for a meaningful life, 
offering social contacts and a sense of purpose and self-worth.

Full participation in education and employment for people with SCI depends 
on dispelling misconceptions about the condition. When teachers, school 
administrators and fellow students learn about SCI, this knowledge facilitates 
the transition or return to education of the child or young adult with SCI. In the 
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employment context, assumptions about what a 
worker with SCI cannot do may well prevent a 
well-qualified individual from getting a job or, 
if employed, of having the respect of co-workers. 
Often the best way of confronting mispercep-
tions about SCI is through direct experience of a 
person with SCI as a fellow student or co-worker, 
learning or working side-by-side.

Spinal cord injury and 
participation in education
Children with disabilities are generally less likely 
to start school and often have lower rates of stay-
ing in school and of being promoted there (2). In 
low-income countries, there is limited access to 
education at all levels (3), and almost no access to 
higher education for young people with disabili-
ties (4–6). Household data in Malawi, Namibia, 
Zambia and Zimbabwe showed that between 9% 
and 18% of children aged five years or older with-
out a disability had never attended school, but 
between 24% and 39% of children with a disabil-
ity had never attended one (7–10). A study from 
Cambodia estimates the non-attendance figure 
to be as high as 45% (11).

In many low-income countries, the general 
lack of educational resources makes it very dif-
ficult to accommodate children with SCI or any 
other disability (12). A persistent lack of funding 
leads to chronic understaffing, absence of medi-
cal assistance, and lack of equipment and facilities 
(13). Evidence from Kenya, for instance, high-
lights barriers to higher education ranging from 
the lack of available post-secondary institutions to 
physical inaccessibility, lack of transition services 
from secondary education, attitudinal barriers 
such as stigma, and the generally poor economic 
background of disabled students (4). The chal-
lenges facing low- and middle-income countries 
to include all children with disabilities in educa-
tion are formidable, but progress can be made, 
especially by listening more closely to the voices 
of students with disabilities and their parents (14).

Although evidence is available on educa-
tional participation for children and young 
adults with disabilities, it is rare for these data to 
be disaggregated to provide information about 
SCI. Sometimes it is possible only to infer from 
data on “orthopaedic disabilities” or even “physi-
cal disabilities” to obtain any sort of picture. The 
majority of children with SCI return to school 
after injury and rehabilitation, which creates dis-
tinct service needs (15).

Since SCI incidence rates are high for people 
in their late teens and early twenties (see Chap-
ter 2), the focus has been on returning to sec-
ondary and post-secondary education (16). The 
paediatric age group starting in education con-
sists almost exclusively of children with spina 
bifida (17), who have special challenges that dis-
tinguish them from those who are returning to 
school after injury. However, the distribution 
of age at injury is shifting upwards, due to the 
rise in late-onset traumatic and non-traumatic 
SCI, (16, 18, 19), with the implication that older 
adults with SCI may be returning to education or 
training to develop new skills to return to work 
in a different kind of job than the one they had 
before.

Relatively more is known about children with 
spina bifida than about other cohorts because 
these children have complex educational needs 
linked to the variety of associated physical, mental 
and emotional issues they may experience. Spina 
bifida accompanied by hydrocephalus may lead 
to limitations in cognitive functioning in at least 
one third of affected children, including attention 
and concentration difficulties (20) that require, 
where available, special educational resources (17, 
21, 22). Recent studies have also noted the pres-
ence of depression and anxiety among young 
adults with spina bifida, which contributes to 
poor educational performance (23). Despite these 
challenges, a longitudinal study of children with 
spina bifida in the USA indicated that nearly half 
had successfully reached tertiary-level educa-
tion (24). This supports evidence that indicates a 
steep decline in drop-out rates during the period 
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of increased resource funding targeted at these 
children in the USA (25).

For most children and young adults with 
SCI, the challenge is navigating a return to sec-
ondary or post-secondary school. Aside from 
some research with small samples in Europe and 
the USA (26–29), there is little reliable informa-
tion about overall success or failure of the school 
experience of children with SCI, as compared to 
children with other disabilities or the nondisa-
bled population. Qualitative research from the 
United Kingdom has highlighted how return to 
school can be a traumatic transition (30). Return 
was most successful when it began as early as 
possible, and preferably while the child was still 
undergoing rehabilitation in a hospital. All stu-
dents agreed that the major problems were phys-
ical accessibility and the staff’s lack of training in 
how to accommodate the child’s needs for full 
participation in all school activities, including 
sports and school trips.

Transition to post-secondary education at 
universities and colleges generally seems to be 
less of a challenge, possibly because the students 
are more mature, have had more experience with 
their SCI and know what they need. In the USA, 
for example, 45% of young adults with mobility-
related impairments go to college or university 
after secondary education, compared to 53% of 
the general student population (31). One study 
found that 82% of participants went on to college 
(32). The United States National Longitudinal 
Transition Study 2 had similar findings, but also 
showed a difference from the 77% of students 
who are blind or deaf who continue to post-sec-
ondary education (31). In Europe the numbers 
are comparable, although the rates of college 
attendance of mobility-impaired students has 
been decreasing in Europe in recent years (33).

Addressing barriers to education
To understand and address the myriad barriers 
to education that children and adults with SCI 

confront, it is important to begin by distinguish-
ing three groups: children with spina bifida; 
children and young adults who are returning to 
school after rehabilitation; and adults who return 
to education to acquire the skills and knowledge 
for new employment prospects after SCI.

Legislation and policy

Article 24 of the CRPD gives clear and detailed 
guidance on what is required at the legislative, 
policy and programming levels to give effect 
to the right to education at all levels and for all 
people with disabilities (1, 12).

Some high-income countries have legislation 
and policy in place to implement the principles 
of educational inclusion, including general anti-
discrimination provisions such as the Disability 
Discrimination Act in the United Kingdom, to 
address individual complaints of educational 
exclusion. However, legislation is more effec-
tive if it is proactive. In Denmark, for instance, 
legislation requires the Ministry of Education 
to provide the compensatory aids that people 
with disabilities require to follow the same edu-
cational courses as their peers so that they can 
succeed academically. In France, schools are 
required to take positive measures for students 
with disabilities and to adapt academic pathways 
physically as well as pedagogically (33).

In low- and middle-income countries there 
are often legislative barriers, including laws that 
explicitly permit children with disabilities to 
be excluded from education (34–36). UNESCO 
has concluded that the biggest obstacle to inclu-
sive education in these countries is the failure to 
enact a legislative and policy framework that is 
supportive of inclusive education (37). Even in 
countries such as South Africa, where the gov-
ernment has taken the lead in identifying obsta-
cles to fully accessible education, the absence of 
legislation and funded programming has allowed 
little progress (38). Top-down approaches that 
fail to take into account the local situation in 
rural communities are less likely to succeed (39).
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Countries need to take practical steps to pre-
pare the ground for a workable education policy, 
as well as making a general commitment to the 
rights of disabled children to be educated. These 
steps include: identifying the number of disabled 
children and their needs; developing strategies 
for making school buildings accessible; revis-
ing curricula, teaching methods and materials 
to meet these needs; and developing educational 
capacity, both by providing educators trained in 
the needs of children with disabilities and by tap-
ping into the resources of parents and communi-
ties. All of these measures must be supported by 
appropriate and sufficient financing (36).

Support for children with spina bifida

Approximately half the children and young 
adults with a myelomeningocele accompanied 
by hydrocephalus are likely to be put into special 
education programmes and to have poor educa-
tional outcomes, while the remainder have out-
comes similar to students without disabilities (17). 
The challenge is to create conditions within the 
normal school setting that optimize learning for 
all children with spina bifida. Despite the medi-
cal complications to which children with spina 
bifida are prone – including seizures and bladder 
and bowel incontinence − in well prepared and 
resourced educational settings, these students 
can access primary and secondary education and 
can have graduation rates equal to those of the 
general population of children (24, 40).

More research is needed on how to pro-
vide a supportive environment for children 
with spina bifida. Work is also needed to build 
self-confidence and independence among these 
children (41). A small-scale study about inte-
grating self-management, goals development 
and other independence skills in a week-long 
camp showed that efforts to overcome lack of 
self-confidence can be extremely successful 
(42). Most children with spina bifida can suc-
cessfully participate in mainstream schools 
and achieve good educational outcomes. Thus 

a coordinated effort is needed involving teach-
ers, school administrators and parents to assist 
these children by fostering intrinsic motiva-
tion and independence as a basis for building 
positive social relationships in mainstream 
schools (43, 44). Although the situation for chil-
dren with spina bifida in the poorest parts of 
the world can be extremely difficult, progress 
has been achieved in East Africa by bringing 
together community supports and parents in a 
culturally sensitive manner (45).

Returning to school after injury

Returning to school as soon as possible after 
injury must be a primary goal of rehabilitation, 
and a commitment to the continuity of education 
should be part of the rehabilitation goal-setting 
process (26, 32, 46, 47). Education has consist-
ently been found to be associated with increased 
community participation, employment, higher 
levels of independent living, and higher life sat-
isfaction in adults who experienced SCI during 
their primary or secondary schooling years (48, 
49). The best option for any child is to go to main-
stream school. Home schooling or individual 
instruction alone or besides regular classwork is 
a second-best option that should be considered 
only if a child with SCI needs more educational 
support or misses instruction because he or she 
has to leave classes too frequently for physical or 
occupational therapy (29).

A recent study on the school experience of 
children with SCI in London (30), emphasized 
the following key factors of success:
■ early contact between child, parent and 

school personnel, with the involvement of 
rehabilitation professionals;

■ adaptations and accommodations, planned 
and carried out in advance of the child’s 
arrival and in non-stigmatizing ways, to 
ensure complete access to all areas of the 
school;

■ full-access programming, by which school 
officials ensure that the student is included 
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in all school activities, including in par-
ticular physical education classes (50) and 
school trips;

■ education on spinal cord injury and associ-
ated conditions provided on-site for all staff, 
together with age-appropriate educational 
programmes for school peers, to encourage 
the acceptance of difference.

This and similar studies (29, 32, 51) have 
confirmed that mechanisms need to be put in 
place for students and their parents to raise con-
cerns and deal with problems in an informal set-
ting (e.g. an evening social event) well before the 
student enters school. Rehabilitation profession-
als should attend these events, since evidence 
suggests that their encouragement to the child 
is an important factor for successful re-entry 
into school and participation in school life (52, 
53). Peer mentoring has also been shown to be a 
good way to motivate young adults to return to 
or continue with their education after an injury 
(54). Overprotection should be discouraged (30).

Transitions from school

For children with disabilities, transition from 
school to post-secondary education is more 
stressful than for other children, due to chal-
lenges concerning adaptation and accommoda-
tion to new settings and situations. People with 
multiple sources of support adjust to transition 
better than those without (25). The availabil-
ity of appropriate assistive technology is also 
essential for smooth transition (55). Parents can 
play an important motivating and confidence-
building role during transition. Peer mentoring 
to address the trauma of transition for children 
with SCI (54) and web-based resources that the 
family and child can use together to increase 
confidence and boost independence (41) are 
promising developments for emotional and psy-
chological preparation.

In its 2004 summary report (56), the United 
States National Center on Secondary Education 

and Transition (NCSET) outlined some potential 
solutions for major transition challenges, namely:
■ promoting students’ self-determination 

and self-advocacy by incorporating career 
development skills in the general education 
curriculum;

■ ensuring that students have access to the 
general education curriculum by employing 
universal design principles to make class-
rooms, curricula and assessments usable 
by the largest number of students possible 
without the need for additional accommo-
dations or modifications;

■ increasing the school completion rates of 
students with disabilities by developing 
methods and procedures for identifying and 
documenting research-based information 
on best practices in dropout prevention and 
intervention;

■ increasing informed parent participation 
and involvement in educational planning, 
life planning and decision-making;

■ using methods such as cross-training 
between general education teachers and 
those in special education to promote col-
laboration between general education and 
special education in student assessment, 
individual education plans and instruction.

An OECD report on issues of transition to 
universities and colleges stated that bridging the 
gap between secondary and tertiary (or higher) 
education requires cooperative efforts from both 
levels of education (33):
■ Secondary schools must provide counselling 

and other resources, which have been shown 
to be highly effective (57).

■ Colleges and universities need to revisit their 
admissions strategies and education accom-
modation to facilitate the access and success 
of students with disabilities.

Transition should be coordinated both 
centrally by university-wide disability sup-
port services and within the relevant university 
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departments, and advance planning for adjust-
ments should be put in place. Relevant adjust-
ments include note-takers, tutors, technology 
aids, physical adaptations to classrooms and 
independent living support (31, 58, 59).

With regard to low- and middle-income 
countries, the Consortium for Research on 
Educational Access, Transitions and Equity 
(CREATE), was established in 2006 as a part-
nership between research institutions in Bangla-
desh, Ghana, India, South Africa and the United 
Kingdom. The first CREATE monograph set out 
a research agenda based on a classification of 
“zones of exclusion” of children with disabilities 
– from total exclusion to entry into secondary 
school but at risk of dropping out before com-
pletion – and made the case for education poli-
cies targeted to these different situations (60). 
A follow-up monograph highlighted the spe-
cific teaching challenges and potential strategic 
responses across Africa (14), and pointed out 
how gender disadvantage complicates the chal-
lenge faced by children with SCI.

Reducing physical barriers

Research has shown that barriers to basic mobil-
ity are key factors restricting the participation of 
pupils with paraplegia in South Africa (61) and 
children with spina bifida in Malaysia (62). In the 
United Republic of Tanzania, access is difficult 
because many schools are built on plinths to pro-
tect them during the rainy season, and, inside 
the school, toilet facilities are not accessible and 
doorways are rarely wide enough to accommo-
date wheelchairs (63). In the United Kingdom, a 
study highlighted barriers such as steps or ramps 
that were too steep, lack of appropriate toilets, 
and lack of reserved parking spaces that were all 
obstacles preventing students with wheelchairs 
from using classrooms, dining halls, libraries 
and sports facilities (30). Access detours and 
delays hinder students from reaching classes on 
time (64). Inaccessible transportation is particu-
larly burdensome for children with mobility dif-

ficulties who cannot get to school by themselves 
because the distances are too great or because of 
uneven rural pathways or flooded roads during 
the rainy season (61).

Many of these barriers can be overcome with 
better policy and planning (33, 65, 66). Even where 
resources are constrained, it is possible to make 
a difference by prioritizing the removal of physi-
cal barriers over a period of time, as in Kenya 
where the government plans by 2015 to begin the 
task of installing ramps and other accommoda-
tions in its local schools (67). In 2003, the city of 
Lisbon, Portugal, launched a programme called 
Escola Aberta (“open school”) that included a 
wide-ranging strategy for gradually eliminating 
physical barriers in primary schools (68).

Reasonable accommodations

Although needs vary considerably, some chil-
dren with SCI can only achieve the level of inde-
pendence required to attend school and get the 
full benefit of an education with some form of 
accommodation. This may be a classroom assis-
tant or may take the form of assistive technolo-
gies ranging from low-technology devices such 
as pencil grips to high-technology tools such 
as optical character recognition systems or to 
a highly sophisticated robotic arm for children 
with limited upper-body control (69). All these 
can enhance, or simply make possible, a child’s 
educational performance and classroom par-
ticipation. The best source of information about 
what is needed and what technology actually 
works is the experience of people who use the 
equipment. A Canadian project offers a dis-
cussion guide to help peers share information 
on different assistive technology solutions (70) 
and to enable newly disabled people to think 
through the issues. Although computers and 
other technologies will greatly benefit a child 
with SCI, this often requires a well-trained 
teacher or classroom assistant to help the child 
to use them (29, 71).
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Funding education and 
accommodations
Accommodations, whether equipment or sup-
port personnel, require secure funding. In 
high-income countries, there are many poten-
tial sources of funds set aside for students with 
disabilities, e.g. government education grants or 
loans, state-run scholarships and supplementary 
funding, university competitive scholarships, 
private educational funds and scholarships, and 
private insurance (33). In the USA, 78% of the 
budget for disability support for tertiary educa-
tion went to financing scholarships or loans for 
people with disability (33), and a variety of fed-
eral plans exist from which educational assistive 
technology can be funded (72). In the United 
Kingdom, the Disabled Students Allowance pro-
vides direct tax-exempted payments for special-
ist educational equipment, personal assistants 
and extra travel costs (73). In Ireland, govern-
ment funds are distributed to colleges and uni-
versities, which are primarily responsible for 
allocating these funds to students (74). Another 
approach is to ensure that the extra costs of a 
student with SCI are offset by individual loans 
or partial bursaries awarded on a case-by-case 
basis, as in France and Norway, with provisions 
for these loans to be converted into outright 
grants should the graduating student be unable 
to repay the loan (33).

In low-income countries, specialized fund-
ing arrangements are unlikely to be available for 
the student with disabilities. Although studies 
have shown that integrating children with disa-
bilities into regular schools is cost-effective, even 
taking into account the extra costs of accom-
modations (see the review of studies in (75)), 
many countries are not able to take advantage of 
these potential savings. In principle, low-income 
countries at least have the benefit of being able to 
see how various funding strategies have worked, 
or failed to work, in high-income settings (76). 
Uganda, for example, pieced together compo-
nents of several inclusive education funding 

approaches from Europe and the USA to pro-
duce good results for its disabled children (37). 
Adopting funding approaches from high-income 
countries may not always be the best approach, 
however, since the primary goal of education in a 
rural setting may be to prepare individuals with 
disabilities for living and working in their com-
munities, which may mean that the best funding 
arrangements are more closely tied to the needs 
of that community (39).

Social support

For any young person in secondary or higher 
education, independence usually depends on the 
presence of a network of social support from fam-
ilies, friends and peers. The disruption caused by 
SCI may mean that a young person loses con-
tact with friends, and the time away from school 
can lead to a general detachment from society. 
Social support generally is a determinant of life 
satisfaction, health and even mortality in people 
with SCI (77). Informal mentoring systems have 
been shown to be helpful to children with SCI as 
they return to their schools and social life (54, 
59), and interaction with peers with SCI is espe-
cially important (78). Advocacy groups, SCI sup-
port groups and NGOs are vital components of 
a social network that can, by sharing common 
experiences, play an important role in assist-
ing students and their families. In the United 
Kingdom, the Back Up Trust runs a mentoring 
service for people with SCI, and matches men-
tors with those who need advice about adjust-
ing to life with SCI, going back to school and 
other issues (79). A similar role is played by other 
groups in other countries, including some that 
have limited resources to spend on any aspect 
of living with a disability. India’s National 
Resource Centre for Inclusion, which is a part 
of Able Disabled All People Together (ADAPT), 
is based in Mumbai from where it has provided 
support and mentoring to children with disabil-
ities since 1972.



International Perspectives on Spinal Cord Injury

176

Addressing attitudinal barriers

The obstacles that children and young adults 
experience when they return to school from reha-
bilitation, or when they enter school for the first 
time with spina bifida or paediatric SCI, are not 
merely physical and institutional, they are also 
attitudinal. Successful educational participation 
requires that ignorance and misperceptions about 
what SCI means need to be dispelled. Children 
and young adults with SCI, and their families, 
also need to learn about SCI and what they should 
expect when they return to school, or move from 
secondary to post-secondary education.

Students with spinal cord 
injury and their families
When contemplating returning to school, chil-
dren with SCI may worry that they will not be 
accepted by their peers, and there is some evi-
dence that children may have difficulty coping 
with their SCI and may experience symptoms 
of maladjustment, anxiety and depression (23, 
80), or even a sense of loss of control (81). If not 
addressed, this may progress into increased iso-
lation, loneliness, absence of friends, anxiety 
about the future and, as a result, poorer educa-
tional outcomes (27). Children with SCI coming 
back to school need to know about features of the 
school they are entering, and the regular activi-
ties they will be participating in − i.e. things 
that matter to them, rather than what matters to 
parents or teachers (51). This means that input 
from children with SCI on what they need to 
know may be more important than what their 
parents, teachers or other professionals believe 
they ought to know. Later in their educational 
careers, students with SCI, like their peers, will 
need counselling and career services that will 
facilitate their transition to higher education, 
and then to employment (53).

Children with SCI and their families can 
profit from web-based resources that provide 
basic medical information about SCI or spina 
bifida, including in particular practical infor-

mation about self-management (41). SCI support 
groups exist in many countries and share infor-
mation and common concerns that are impor-
tant to families. Parents may be understandably 
worried about their child’s safety at school or 
whether their child will be socially accepted by 
peers (27) but, since overprotection can further 
isolate the child with SCI (26), parents should be 
advised by rehabilitation professionals and teach-
ers to seek out support groups to allay their fears.

Teachers, school administrators and peers
Attitudes of principals and teachers are crucial in 
facilitating and managing an inclusive environ-
ment, and attitudes can be influenced positively by 
well-planned information and supportive strategies 
(39, 50, 61, 82). Teacher attitudes are generally more 
positive towards students with mobility impair-
ments than towards students with intellectual 
impairments (83). Very basic “disability awareness” 
programming for teachers, administrative staff and 
students has been found, in a review of the litera-
ture, to be almost as important for successful social 
integration as an adapted setting (84). This has been 
confirmed in Botswana and Lebanon (85, 86). For 
example, the Center for Assistive Technology and 
Environmental Access at the Georgia Technology 
College of Architecture offers free online courses 
for high-school mathematics and science teachers 
so that they may learn about classroom accommo-
dations, adapted tests and laboratories, assistive 
technology, and laws and policies (70).

Lacking understanding of what SCI entails, 
or how to be supportive, both teachers and pupils 
would benefit from exposure to basic informa-
tion about disability in general and SCI in par-
ticular. There are easily accessible resources that 
can be used, both for basic information about 
disability in the schoolroom and for SCI issues in 
particular. For example, UNESCO has produced 
a toolkit for creating inclusive learning-friendly 
environments (87), while OECD offers resources 
that describe the steps that need to be taken by 
teachers, school administrators and students to 
support diversity in the school environment (88).



Chapter 8 Education and employment

177

Teachers play a direct and decisive role in 
making inclusive education a reality. This is 
especially true of physical education instruc-
tors, who often face the challenge of integrat-
ing a child with serious impairments into 
a mainstream physical education class in 
a manner that balances the goal of integra-
tion, exercise activities that are appropriate 
for functional limitations, and safety consid-
erations. A Swedish study showed that suc-
cess in meeting this challenge is a result of 
adequate training, support from the school 
administration and adequate resources (50). 
There is now growing acceptance that teacher 
training institutions must ensure that new 
teachers are trained to teach effectively in 
classrooms where there are students with dis-
abilities (89).

There is also evidence that teachers will 
more readily assimilate information about a 
child’s disability, and will use that information 
to help integrate the child into school activities, 
when the information is not presented in terms 
of diagnostic labels e.g. child with spina bifida, 
but in terms of functional problems and assets 
that will make a practical difference to how they 
teach the child (83). Generally, it is not basic 
medical information about SCI that is required, 
apart from health conditions such as autonomic 
dysreflexia that may be life-threatening for some 
individuals with SCI (15). Teachers should also 
be made aware of the health complications 
linked to spina bifida or those associated with 
concomitant traumatic brain injury (19).

Teachers need to know that children with 
SCI often struggle for self-determination and 
independence and that they will not readily be 
able to talk openly about these problems (90). 
This is a phenomenon that rehabilitation ther-
apists should be prepared for (78). Classroom 
assistants, who often interact with children with 
disabilities more directly in primary school, 
should receive training and information about 
SCI and its implications, including its emotional 
and psychological impact (30).

Spinal cord injury and 
participation in employment
Most people with SCI can work and can be pro-
ductive members of society if there are appro-
priate work accommodations where required. 
Unfortunately, many people with SCI and other 
disabilities are excluded from work and liveli-
hood opportunities, with the result that they and 
their families live in poverty and are marginal-
ized from the mainstream of society. This exclu-
sion is a hardship for people with SCI, but it is 
also problematic for other reasons:
■ Exclusion is a waste of valuable human 

resources. Estimates of the economic impact 
of the unemployment and underemploy-
ment of people with disabilities in repre-
sentative low- and middle-income countries 
range from 3% to 5% of gross domestic prod-
uct (91).

■ Employment is a key rehabilitation outcome 
for people with SCI (92) because it is posi-
tively associated with adjustment to SCI, 
life satisfaction, a sense of purpose, mental 
stimulation, social contact and well-being 
(93–96).

■ Low income associated with unemployment 
or underemployment is linked to higher 
mortality rates after SCI (77, 97) and gener-
ally poorer health (93, 98–100).

A recent systematic review of 50 studies on 
SCI and unemployment found that the average 
global employment rate of people with SCI was 
only 37%, although the figure for having been 
employed at some point post-injury was 68% (101). 
The average current employment rate of people 
with SCI by continent was highest in Europe 
(51%) and lowest in North America (30%). For 
the OECD countries, these averages are compara-
ble to the unemployment rates of people with the 
most serious disabilities (102). Another review of 
the literature on the return to work of people with 
SCI around the world for the years 2000−2006 
reported return-to-work levels ranging from 21% 
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to 67%, and overall employment levels ranging 
from 11.5% to 74% (103). The wide range of results 
in both systematic reviews is mainly attributable 
to differing definitions of employment.

Although there are good data on the employ-
ment rates of people with SCI in high-income 
countries, equivalent data for low- and middle-
income countries are sparse (104) and reveal 
variable employment rates. Some studies find 
approximately half the respondents with SCI 
returning to work: 57% in Malaysia (105), 50% in 
Bangladesh (106) and 41% in India (107). How-
ever, evidence from other settings is much worse. 
For example, a follow-up study on 136 people 
with SCI admitted to the National Rehabilitation 
Centre in Zimbabwe showed that only 13% of the 
participants, only one of whom had tetraplegia, 
were employed (108). Seemingly good statistics 
may obscure the fact that available work may often 
pay poorly (109). Provision of support with return 
to work is a major factor in differential outcomes.

Because non-traumatic SCI is more likely 
to be late onset, employment-related informa-
tion applies mostly to traumatic SCI. The excep-
tion is young people with spina bifida, who are 
especially hard hit by unemployment. Although 
information is available only from Europe and 
the USA, the rates of full-time or part-time 
employment of young people with spina bifida 
range from 36% to 41%, as compared to 75% for 
those without disabilities (40, 44) or those with 
other serious chronic conditions (110). A large 
study in the Netherlands found a relatively high 
rate of employment (62.5%), but many respond-
ents were in sheltered employment settings 
rather than in the general workforce (43).

While SCI employment data for low- and 
middle-income countries is scarce, it is clear that, 
even in high-income settings, unemployment is 
very high for people after SCI. More research is 
needed on the causes of persistent unemploy-
ment, as well as to distinguish, if possible, the 
barriers to employment that are associated with 
SCI from the barriers associated with disability 
in general (111).

Addressing barriers 
to employment
There is good evidence from high-income 
countries on determinants of employment and 
the factors that prevent people with SCI from 
returning to work after injury or from acquir-
ing their first job (96, 103, 112–115). Although 
gender is not a reliable determinant of employ-
ment (92, 98), age at injury and level of pre-injury 
education are stable predictors (48, 98, 116–120). 
The younger, more educated and less injured a 
person is, and the sooner the person can get to 
work after the injury, the more likely it is that the 
person will be employed (120, 121). Race is also 
a reliable determinant in the USA, with whites 
being far more likely to be employed than other 
groups (81, 120–123).

The more serious the injury and the more 
functional difficulties a person has, the less likely 
it is that the person will be employed (48, 98, 117, 
124–127). For all levels of injury severity, employ-
ment rates improve over time (81, 128–130). Nev-
ertheless, secondary conditions, especially when 
requiring hospitalization, reduce the chances of 
job acquisition and job retention (100, 122, 131).

However, the main barriers to employment 
are environmental rather than demographic, 
biomedical or psychological (132). The literature 
review and evaluation of reported evidence on 
determinants of return to work conducted by 
the Spinal Cord Injury Rehabilitation Evidence 
(SCIRE) project rank discrimination and inac-
cessibility at the workplace as the most impor-
tant negative factors for employment (115). Even 
studies that emphasize health issues such as 
functional inability to perform job tasks, lack 
of stamina or lack of endurance, point out that 
these issues are only problems if the nature of the 
work or workplace cannot be modified to enable 
the person with SCI to perform the preferred job 
(98, 133, 134).

Overall, research has consistently shown that 
people with SCI are often prevented from work-
ing because of the lack of accessible transporta-
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tion to work (43, 103, 115). This is a worldwide 
problem, especially in rural areas, which consist-
ently have higher unemployment of people with 
SCI than urban areas (34, 131, 135, 136).

The causes of unemployment of people with 
SCI are complex, as are the causes of failure to 
achieve economic self-sufficiency. There is con-
siderable variability across studies, and predict-
ing return to work or access to financial support 
is challenging because, even if all obstacles pre-
venting a young person from returning to work 
are overcome, a seemingly trivial environmental 
or logistic obstacle at the workplace may make it 
impossible to do so (112, 114). However, the four 
categories of employment and economic security 
predictors seem to be: vocational training and 
employment supports; misconceptions about, or 
discrimination against, people with SCI; work-
place accommodation; and securing economic 
self-sufficiency.

Vocational training and 
supported employment
Vocational rehabilitation, which is a multidisci-
plinary approach that aims to return a worker to 
gainful employment or to facilitate participation 
in the workforce, usually includes more special-
ized services such as vocational guidance and 
counselling, vocational training, and job place-
ment to optimize the chances of employment 
(137). It has been shown to be highly effective 
for return to work and first-time “work-ready” 
preparation for a wide variety of disabling condi-
tions (138, 139).

Functional recovery after traumatic SCI may 
take up to 12 months after injury, and the indi-
vidual with the injury will need time to deal with 
medical needs and adjustment to family and 
home. It may seem unrealistic to begin active 
vocational planning during inpatient compre-
hensive rehabilitation or in the first months 
after discharge (113). Yet there is strong evi-
dence that vocational rehabilitation that begins 
early and is coordinated with efforts to promote 

adjustment to life in the community has a better 
chance of enabling the individual to obtain and 
sustain employment (48, 138, 139). Vocational 
goals and expectations of a productive lifestyle 
should therefore be incorporated into the overall 
rehabilitation plan at an early stage to prepare 
for the more concentrated efforts of vocational 
counsellors later (140). Unfortunately, even in 
high-income countries, vocational rehabilitation 
and counselling is not always available for people 
with SCI (96, 141), and the case for the need for 
these services has to be made at the policy level.

People with SCI may need specialized ser-
vices that address specific ergonomic and techni-
cal issues that they may confront (142, 143). There 
is also strong evidence in the case of SCI that an 
important factor in return to work is the avail-
ability of job placement services provided by voca-
tional counsellors: particularly job search and 
networking; making job descriptions available to 
match job requirements with the individual’s func-
tional strengths and weaknesses; job application 
skills; and preparation for job interviews (118). An 
important part of these services is the provision of 
information about employment opportunities, 
including vocational and educational prerequisites, 
to help with vocational decision-making (94, 143).

The need for general social support for people 
with SCI is recognized as a significant factor for 
successful re-entry into employment (132). After 
a traumatic injury, many believe that they are no 
longer capable of performing tasks necessary for 
work (124, 144, 145). Psychological factors rang-
ing from reduced sense of control of life and self-
esteem to depression may make re-employment 
harder (146–148). Serious mental illnesses such 
as depression may require professional help, but 
in most cases psychosocial support from SCI 
peers, family members and close friends can be 
highly effective in encouraging the individual to 
continue the journey back to employment (149, 
150). This is very relevant in low-resource set-
tings where there is generally more reliance on 
informal support networks (109).
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For children and adolescents, especially those 
with spina bifida, vocational counsellors must be 
integrated into a large programme of transition 
from school to work. Although the ultimate goal 
is to develop strategies that will lead to employ-
ment in the future, typically the primary focus is 
to keep young people in school so that they can 
stay on the path to employment (26, 54).

To meet the challenge of returning to work 
for people with serious injury-related disabil-
ity such as SCI, there are two overall types of 
vocational rehabilitation programmes in high-
income countries. Transitional programmes 
offer streamlined services focused on helping 
people to obtain and hold competitive jobs, 
also known as “supported employment” (143, 
151). The emphasis is on training in job skills, 

job readiness counselling, and job placement 
services, with post-placement support and fol-
low-up by vocational counsellors (96, 128, 152, 
153). Transitional services are by their nature 
resource-intensive and costly, but these costs are 
considerably reduced if the services are begun 
as soon as possible and are integrated with other 
rehabilitation services (96, 137). The Kaleido-
scope vocational rehabilitation programme 
described in Box 8.1 is an example of such a pro-
gramme for SCI.

Supported employment programmes build 
on the job-seeker’s strengths and abilities. These 
programmes tailor support to address specific 
needs in searching for and selecting suitable 
employment, provide on-the-job support and 
advocacy with the employer as the individual 

Box 8.1. Kaleidoscope, Burwood Hospital, Christchurch, New Zealand

Kaleidoscope is an early-intervention vocational rehabilitation programme that started in response to the high 
unemployment rate among people with SCI. Kaleidoscope is based on the supportive employment model and has 
four characteristics, namely:

1. Early access to people with serious spinal injuries and their families. This generally begins within the 
first week or two of an acute admission. Spinal injuries often result in very lengthy hospitalization so there is 
ample opportunity to get together with those who are injured and their families. The primary focus during this 
time is, of course, a person’s medical rehabilitation. However, valuable foundations are laid for future voca-
tions, and expectations are raised that continuing employment is both realistic and likely.

2. Detailed career planning. This gives people the opportunity to design a future path that they are motivated 
to follow. If it is no longer possible for people to do their previous jobs, they may be unsure of what the future 
holds. Planning a person’s employment future on the basis of motivation, experience, skills and the many 
thousands of job possibilities that exist helps to give that person the desire to get back into full and active 
participation in the workforce.

3. Post-placement support. This support is central to ensuring that the transition back into the workforce is 
as smooth as possible. A key aim of the support provided is to empower the employee sufficiently so that the 
requirement for ongoing regular support will gradually cease. However, all parties will be clear that support 
will be provided should it be required at any time or if an ongoing support regime becomes necessary again.

4. A motivated and supportive local business community. The local business community has a huge amount 
to offer people who wish to return to the workforce after a serious injury or illness. Kaleidoscope has a busi-
ness network of over 40 local businesses in a variety of industries. These employers have made themselves 
available to meet face-to-face to share information on their industry and to help identify a job search strategy 
that will assist people to gain a position within that industry.

The Oho Ake (“awaken” and “rise up”) programme is based on the same principles and includes people with chronic 
SCI who have experienced unemployment.

Source (154).
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begins to fit into the job, and provide ongoing 
long-term support throughout the employment 
(155). The key to the approach is individual-
ized services, given that each person with SCI 
is different in terms of functioning, job skills, 
experience and transportation requirements, 
and requires different employment accommo-
dations. Although highly individualized assess-
ment is time-consuming, there is some evidence 
that this approach not only makes it possible for 
the professional counsellor to better tailor ser-
vices to individual needs but it also empowers 
people with SCI to take control over their lives 
(151). Although the supportive employment 
model is primarily used in high-income coun-
tries, one of the most successful examples of it is 
the Centre for the Rehabilitation of the Paralysed 
in Bangladesh (see Box 8.2).

The sheltered workshop model of employ-
ment is the second of the two types of vocational 
rehabilitation programme. It is the traditional 
approach where people with severe disabilities are 
given tasks to perform in a workshop setting that 
is managed by vocational specialists. This option 
is sometimes perceived to be more realistic for 
people with complex needs and is often offered as 

the first step towards open employment. Box 8.3 
gives an example of such a programme in opera-
tion in southern India. Sheltered workshops that 
are not directly linked to programmes for transi-
tion to competitive employment foster segrega-
tion and are therefore not the optimal approach 
to realizing the human rights of people with SCI.

SCI peer counselling has long been advo-
cated as an essential component of vocational 
programmes (140). Although early vocational 
approaches were controlled by rehabilitation 
professionals, research has suggested that a high 
level of professional support could be intrusive 
and that more coordination is needed between 
the clients and the businesses and other work-
places that they were hoping to enter. The role of 
vocational rehabilitation professionals is to liaise 
between employer and client, and to counteract 
any employer prejudice against employing people 
with severe disabilities (141, 157). Rehabilitation 
professionals should emphasize the employment 
goals of the person with SCI, assess the work-
related functional capacity of the individual in 
view of available support, and accept that work 
career planning is an ongoing process that does 
not end with the attainment of a specific job (143).

Box 8.2. Centre for the Rehabilitation of the Paralysed (CRP) in Bangladesh

Bangladesh is a poor country, with nearly half of its 150 million people living below the poverty line. There is no 
general social security network, and most people with disabilities receive no financial aid to assist them with their 
impairment-related expenses. The Centre for the Rehabilitation of the Paralysed (CRP), an NGO specializing in the 
rehabilitation of people with SCI, was founded in 1979 in response to the desperate need for rehabilitation services 
for people with spinal injury. CRP has since developed into an internationally respected organization that provides 
a full range of supportive employment services, including physical and psychological rehabilitation, job placement 
counselling, vocational retraining, assistance in securing microcredit loans for self-employment, planned reintegra-
tion into the community, ensuring that home environments are safe, and educating local residents on the nature 
and consequences of SCI.

CRP’s headquarters is in Savar. It also runs two residential vocational retraining centres (CRP-Gonokbari for women 
and girls, and CRP-Gobindapur for outpatients and community-based services) as well as a centre for medical, 
therapy and diagnostic services in the capital Dhaka. CRP operates 13 community-based rehabilitation projects 
that are involved in accident and disability prevention programmes as well as advocacy and networking activities 
to promote SCI issues. Additionally CRP runs awareness-raising and publicity campaigns to break down the barriers 
and stigma against people with SCI and other disabilities.

Sources (34, 106, 156).
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Overcoming misconceptions 
about spinal cord injury
Misconceptions about SCI and the ability of 
people with SCI to work in competitive employ-
ment, especially among employers and co-work-
ers, have often been cited as a significant factor 
that negatively affects the employment prospects 
of people with disabilities in general and those 
with SCI in particular (114, 124, 140, 152, 158, 
159). A study from Bangladesh reported that 
some employers generally perceived potential 
employees with SCI to be “sick” and “less pro-
ductive” (34). In the Netherlands, 57% of young 
adults with spina bifida reported that they had 
problems finding employment because of nega-
tive attitudes among employers (43), a result 
confirmed by similar findings in other studies 
(25, 41, 160). In a classic study of workplace dis-
crimination, nondisabled candidates were 1.78 
times more likely to be hired than their disa-
bled counterparts. It is argued that the more vis-
ible the physical problem (e.g. the presence of a 
wheelchair), the more likely it is that employers 
will be reluctant to hire (161).

Overcoming employment discrimination 
requires commitment to antidiscrimination leg-
islation, plus legal processes for redress. Laws 
such as the Americans with Disabilities Act 1990 
(as amended in 2007) are increasingly common 
around the world. A study of the application of 

this act in the case of SCI has shown that, although 
the success rate is very low, people with SCI tend 
to be more successful in their complaints than 
other disability groups (162).

Antidiscrimination legislation is not the only 
way forward. Research reveals a trend towards 
very positive employer attitudes about workers 
with disabilities, but this has not always trans-
lated into positive attitudes when specific work-
ers are assessed for jobs (163, 164). A follow-up 
study found that employers who had experience 
of people with disabilities, or whose knowledge of 
disability had increased with disability awareness 
programmes conducted by vocational counsel-
lors, hired people with disabilities far more read-
ily (158). This suggests that employment outcomes 
for people with disabilities can be enhanced if the 
rehabilitation community plays an active role in 
providing support to employers with less experi-
ence of disability. A recent study found, contrary 
to expectation, that perceived discrimination was 
not associated with a lower likelihood of return-
ing to work, which suggests that people with SCI 
may be growing more aware of, and more success-
ful in overcoming, discriminatory and prejudi-
cial attitudes of employers (145).

Ensuring workplace accommodations

Successful return to work depends on work-
place accommodation (95, 99, 101, 103, 113, 165). 

Box 8.3. Sheltered workshops for veterans with SCI in India

Two paraplegic rehabilitation centres at Kirkee and Mohali, with 109 and 34 beds respectively, are run for the reha-
bilitation of paraplegic and tetraplegic ex-servicemen. The centres are charitable trusts that are funded by Kendriya 
Sainik Board (which is part of the Department of Ex-Servicemen in the Ministry of Defence) and the Ministry of Social 
Justice and Empowerment. All individuals in these centres are given vocational training in skills such as weaving, 
knitting, tailoring and candle-making. They are employed in on-site sheltered workshops and given small monthly 
salaries so they can be relatively economically independent. Sheltered workshops at these centres are considered 
to be permanent or semi-permanent vocational placements for these individuals because it is assumed that they 
would be unable to find jobs in the community. An ex-serviceman’s activity at a workshop is to be considered a job 
and a place to go to work every day. The centres also provide medical treatment, physiotherapy, physical exercise, 
sports and computer training to enable inpatients to become self-reliant.

Source (107).
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Though accommodation begins with issues of 
physical accessibility, the need is more extensive 
and includes integration of assistive technol-
ogy into employment, and modifications to the 
nature or location of the work. Practical exam-
ples of SCI-relevant accommodations derive 
from people with SCI themselves: in a recent 
qualitative study of 266 people with mobility and 
sensory problems who had entered employment, 
a total of 1553 specific and detailed accommoda-
tions was identified (166).

Ample information is available on ways 
to make the workplace physically accessible, 
including free web-based resources that provide 
very detailed and practical information, such 
as the USA-based Jobs Accommodation Net-
work (JAN), a portal to practical information 
for innovative and tested accommodations for 
individuals with impairments, including those 
resulting from SCI (167). Since 2004, JAN has 
also conducted a study of employers to deter-
mine the costs and benefits of worksite modifica-
tions, consistently demonstrating the benefits to 
employees and showing that the benefit employ-
ers receive from workplace accommodations far 
outweighs their cost (167).

Examples of workplace modifications rel-
evant to the needs of people with SCI include: 
wheelchair accessibility from the point of entry 
(in all weather conditions) to the workstation 
and all other areas needed for the job tasks; wid-
ened doorways and path clearance for wheelchair 
users; modifications to the workstation, includ-
ing height-adjustable desks or tables; accessible 
filing systems and other work areas; and acces-
sible amenities such as toilets, conference areas, 
and lunch and rest areas (168).

For workers with SCI, accommodations for 
wheelchairs are crucial, but for most jobs it is of 
equal importance to have access to assistive tech-
nology that overcomes both lower-body and upper-
body functional limitations associated with SCI. 
In a study of people with SCI who are working, a 
majority reported using adapted telephones, mag-
nifiers and other assistive technologies to perform 

their job functions, saying that these technologies 
substantially increased their productivity and 
self-esteem (144). In particular, many studies have 
shown that people with SCI who are employed use 
a computer at work more often than the general 
population (169–172). This makes the availabil-
ity and accessibility of such equipment essential 
for a successful return to work. For those with 
upper-body difficulties, recent developments such 
as a head-movement image-controlled mouse, 
for which the user with SCI wears a headset and 
moves his or her head to control the movement of 
the mouse cursor, may be needed.

For assistive technology to be useful for a person 
with SCI, it must be fully integrated into the work-
place. In part this is a matter of physical accessibil-
ity, but vocational rehabilitation specialists have 
increasingly noticed that it is also important to make 
sure that co-workers and employers understand the 
need for the specialized equipment, that they pro-
vide users with enough information about how to 
use it, and that they know why technical assistance 
is required to maintain or repair it so that the user’s 
work is not disrupted (169, 173). Sometimes sophis-
ticated technology is neither available nor needed, 
such as when the job can be performed by providing 
an assistant to help with job-related tasks. In some 
cases that role can be provided by service animals 
that are trained to carry and bring objects to make 
it easier to perform basic job tasks (174).

Since the injury is very likely to have some 
impact on the kinds of tasks that can be per-
formed, “reasonable accommodation” may also 
include making changes to the nature of the job. 
The manner in which the tasks required are per-
formed may be changed, the job may become 
part-time, or the work schedule may be modified, 
including allowing the worker to leave when nec-
essary for bladder and bowel management or for 
rest. A recent European study showed that, while 
60% of young people with SCI returned to work 
after their injury, nearly all of them took advan-
tage of job modifications, including reduction 
of time pressure, flexible work schedules and, in 
some cases, cutting work hours by up to half (141).
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An era of technological and economic changes, 
together with an emphasis on work-life balance, 
means that people with disabilities are not the only 
ones who wish to work differently. In some coun-
tries, governments are actively encouraging pro-
grammes of flexible working hours and job-sharing, 
which can equally benefit people with SCI (152).

Telework, in which work is conducted from 
a remote location using a variety of information 
and communication technologies, can be a way 
of overcoming transportation obstacles, physical 
environmental barriers and health limitations 
such as fatigue created by SCI or secondary con-
ditions (170). The advantages of telework need to 
be weighed against the potential danger of social 
isolation and the risk of employment segrega-
tion. Teleworking might also undermine efforts 
to make transportation systems, buildings and 
communities more accessible to people with 
mobility limitations. More research into benefits 
and disadvantages in this area is needed (111).

Self-employment

In many low-income countries, self-employ-
ment in the form of small-scale arts and crafts 
manufacturing or selling of farm produce is 
often a source of income for people with disa-
bilities and is a relevant work option for people 
with SCI (109). In high-income countries too, 
self-employment has potential benefits for the 
people with SCI: working from home or in the 
immediate community avoids barriers of access 
and transportation, workplace discrimination 
and negative co-worker attitudes, and allows for 
flexible working hours and conditions. Evidence 
suggests that people with mobility and muscu-
loskeletal problems in particular are likely to be 
self-employed (159). The disadvantages of self-
employment are isolation and lack of skills devel-
opment, lower income levels, and the fact that 
the cost of employment-related assistive devices 
has to be borne entirely by the individual (171).

The most significant barrier to self-employ-
ment is the initial financial burden of starting 

the business, whether capital or for equipment or 
training costs. An extensive study of self-employ-
ment options in Europe found that, because indi-
viduals with disabilities were generally viewed 
by private financial lenders as poor risks, they 
turned to their families for funds. In countries 
such as the United Kingdom, people with dis-
abilities were able to take advantage of tax cred-
its and other disability-related income supports, 
and sometimes small business loans available 
through employment agencies (159). However, 
even in Canada and the United Kingdom, which 
offer relatively generous financial assistance in 
the form of grants, loans and tax credits, there 
is low take-up because of the lack of accessible 
information (159, 175).

Access to funding to set up a small business 
can prove to be a major challenge for people 
living with SCI in low-income settings. In these 
countries microfinance arrangements have been 
instrumental in enabling people with disabilities 
to earn a living. Microfinance refers to provision 
of standard financial services, including business 
loans, to individuals and small businesses oth-
erwise lacking access to affordable banking. An 
extensive review of literature and practice from 
Africa and Asia concluded that people with disa-
bilities have not been able to benefit equally from 
existing microfinance programmes (176, 177). 
Handicap International in 2006 conducted a 
thorough study of access to microfinance organ-
izations across the poorer countries of Africa 
and Asia and found that only 0.5% of the clients 
of these funding organizations had disabilities 
(178). Pointing to successes with Asociación de 
Discapacitados de la Resistencia Nicaragüense 
in Nicaragua and with the International Com-
mittee of the Red Cross in Afghanistan and else-
where, the report argues that the involvement of 
NGOs with strong capacity-building power is 
needed to resolve this complex problem. Other 
research argues that community-based saving 
and lending groups have the potential to increase 
the employment rates of people with disabilities, 
and that disability organizations can play an 
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important role by joining forces with these com-
munity financial groups (177).

Social protection

Disability is strongly linked with extreme pov-
erty worldwide, and SCI is no exception. An 
Australian study estimated the average annual 
income of employed people with tetraplegia to 
be approximately half of the mean annual earn-
ings of the general population (179). In a Malay-
sian study, post-injury earnings for the 50% who 
had jobs were considerably less than what they 
earned before (105). In southern India most of 
SCI patients were found to be living below the 
poverty line (109, 135), and in Nepal less than half 
of the study population earned any income at all 
a few years after discharge from rehabilitation 
(180). In Zimbabwe, a study reported that one 
third of those who survived SCI had no income 
whatsoever and relied on family and friends for 
financial support (108). In Ghana, it is reported 
that people with mobility restrictions have 
resorted to illegal begging because of the lack of 
employment options or social services (181).

Apart from these isolated studies, very little 
is known about how many people with SCI are 
economically self-sufficient. It is likely that many 
people rely on social security programmes, dis-
ability pensions, income support, family assis-
tance, or in-kind transfers. Social safety nets are 
vulnerable to economic downturns and are lack-
ing in most of the poorer parts of the world. In 
some countries, including India, there are ben-
efits restricted to government service workers 
or military personnel, which help people from 
those sectors who develop SCI (182, 183).

Most high-income countries, and an increas-
ing number of middle-income countries such 
as Brazil, Namibia and South Africa, have two 
forms of social protection. One is temporary and 
means-tested to sustain income until permanent 
employment is re-established (e.g. unemploy-
ment insurance, temporary disability benefits). 
The other is a permanent form of social assistance 

or welfare when the individual is deemed to have 
a permanent disability of such severity that he or 
she is no longer employable. In the Netherlands, 
for example, unemployment insurance is com-
pulsory. As a result, 97% of people with SCI and 
without a post-injury job are funded, and most 
of those who do have employment remain enti-
tled to a supplementary social benefit based on 
70% of their salary before SCI (127). In Canada, 
by contrast, a long-term disability insurance 
(DI) scheme will pay 65−70% of a person’s salary 
for two years post-injury until an alternative 
job is found. If there is no possibility of return-
ing to work, this payment will continue for an 
extended period and will eventually be replaced 
by some form of social assistance (152).

The downside of social protection schemes 
is that they can operate as a “benefit trap”. This 
refers to a situation where, because income 
maintenance and other programmes are means-
tested (or simply end once a permanent job is 
acquired), people with SCI who have continuing 
health and rehabilitation needs, including the 
costs of assistive devices, are reluctant to take 
jobs. The reason for this is that the income they 
would receive, minus the health care and other 
costs caused by the SCI, would be less than if they 
stayed in the temporary income replacement 
programme (184). There is conflicting evidence 
about how extensive a problem this is. A large 
study in the USA showed that, for people with 
SCI not in employment, higher disability bene-
fits were strongly associated with a lower chance 
of being employed in subsequent years (129). DI 
beneficiaries do not appear to price themselves 
out of the labour market. Half of them would 
want a wage that is 80% or less of the last wage 
earned before receiving DI. It is estimated that 
approxi mately 7% of long-term DI benefi ciaries 
might return to work if they search for jobs and 
are offered a wage with a distribution mean of 
80% of their last wage (185).

The most straightforward, if costly, solution 
to the benefit trap is to modify the means test 
so that an individual with high health care and 
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impairment costs retains some portion of the 
benefit after having secured employment. The 
perceived difficulty with this solution is that, 
when there is widespread unemployment, people 
will seek to take advantage of disability support 
to secure health care costs. OECD has recom-
mended radical changes that would greatly 
benefit people with SCI (102, 186), arguing that 
disability benefits should be a single component 
of a larger “participation package”, adapted to 
individual needs and capacities and designed 
primarily to return people to work. The pack-
age would include rehabilitation and vocational 
training, job search support, and cash or in-kind 
benefits for preparation to return to work. The 
package must directly involve employers, who 
should be given a substantial incentive to hire 
these workers and a disincentive to fire them if 
the need for further workplace accommodations 
is discovered later. In this way, disability bene-
fits would be transitory payments acting as a step 
towards full employment.

The OECD-recommended changes to dis-
ability and employment policy would probably 
benefit people with SCI more than other disabil-
ity groups. The typical person with traumatic SCI 
is young and, prior to injury, was either prepar-
ing for a career or starting one. Vocational reha-
bilitation, as a transitory package of work-related 
services, complements the OECD proposal.

Conclusion and 
recommendations
Education is an essential step towards employ-
ment and full membership in society but, for 
children with spina bifida or young adults with 
SCI returning to school, full participation in 
mainstream education can be difficult because 
of barriers, both physical and attitudinal. Insti-
tutional and school-level change is required to 
remove these barriers and to provide accom-
modation and support services so that every 
child and young adult with SCI can fully ben-

efit from education. Older adults, who may want 
to retrain for new jobs, also require customized 
support and accommodations from training 
institutes, vocational or technical schools, col-
leges and universities.

People with SCI, where qualified, can per-
form the requirements of many jobs and be pro-
ductive. However, obtaining employment and 
staying employed are often made more difficult 
by: lack of access to relevant education, train-
ing, vocation rehabilitation and job placement 
services; lack of access to financial resources for 
self-employment opportunities; disincentives 
and delays created by the structure of some social 
protection benefit schemes; the absence of work-
place accommodation and assistive technology; 
and employers’ and co-workers’ misperceptions 
about what a person with SCI can and cannot do.

Many individuals and groups – from fami-
lies, school administrators, teachers, vocational 
rehabilitation and other specialists to govern-
ments, employers and SCI organizations – need 
to be involved and to coordinate with each other 
to overcome the obstacles to full participation in 
education and employment. Critical areas that 
need to be addressed by these stakeholders are 
summarized in the following recommendations.

Enhancing educational participation

■ Ensure that laws and policies guarantee 
that children with SCI can enrol and attend 
any level of schooling appropriate to their 
needs and abilities, and on an equal basis 
with others.

■ Ensure that college and university admission 
strategies do not exclude potential applicants 
with SCI and that they have in place strate-
gies for making the environment accessible.

■ Plan the return to school after injury, bring-
ing together education and rehabilitation 
staff.

■ Ensure the availability of health, rehabilita-
tion and support services, as required by the 
child.
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■ Ensure that teachers are trained to meet the 
needs of children with disabilities.

■ Where feasible, provide peer mentoring to 
the child returning to school or making a 
transition between levels of education.

■ Include parents and children in 
decision-making.

■ Use SCI organizations to provide informa-
tion and awareness on issues relating to SCI.

Securing employment and 
economic self-sufficiency
■ Enact, enforce and publicize effective anti-

discrimination legislation, so that employers 

are aware of their duties not to discriminate 
and to provide reasonable accommodation.

■ Ensure access to vocational rehabilitation to 
help people with SCI prepare for work and to 
address psychosocial concerns.

■ Promote access to microfinancing or other 
sources of credit for people with SCI who wish 
to develop a self-employment opportunity.

■ Depending on the setting, provide social 
protection that supports individuals and 
families affected by SCI but does not act as a 
disincentive to work.

■ Collect statistics on the employment expe-
riences of people with SCI and other 
disabilities.

References
1. United Nations. Convention on the Rights of Persons with Disabilities. Geneva, United Nations, 2006 (http://www2.ohchr.org/

english/law/disabilities-convention.htm, accessed 9 May 2012).
2. WHO. World report on disability. Geneva, World Health Organization, 2011.
3. UNESCO. Strong foundations: early childhood care and education. Education for All Global Monitoring Report, 2007. Paris, 

United Nations Educational, Scientific and Cultural Organization, 2006.
4. Kochung JE. Role of higher education in promoting inclusive education: Kenyan perspective. Journal of Emerging Trends in 

Educational Research and Policy Studies, 2011, 2:144-149. 
5. Filmer D. Disability, poverty, and schooling in developing countries: results from 14 household surveys. The World Bank 

Economic Review, 2008, 22:141-163.  doi: http://dx.doi.org/10.1093/wber/lhm021
6. UNESCO. Policy guidelines on inclusion in education. Paris, United Nations Educational, Scientific and Cultural 

Organization, 2009.
7. Loeb ME, Eide AH, eds. Living conditions among people with activity limitations in Malawi: a national representative study. 

Oslo, SINTEF, 2004.
8. Eide AH et al. Living conditions among people with disabilities in Zimbabwe: a representative, regional study. Oslo, SINTEF, 

2003.
9. Eide AH, van Rooy G, Loeb ME. Living conditions among people with disabilities in Namibia: a national, representative study. 

Oslo, SINTEF, 2003.
10. Eide AH, Loeb ME, eds. Living conditions among people with activity limitations in Zambia. Oslo, SINTEF, 2006.
11. VanLeit B, Channa S, Rithy B. Children with disabilities in rural Cambodia. An examination of functional status and implica-

tions for service delivery. Asia Pacific Disability Rehabilitation Journal, 2007, 18.
12. Rieser R. Implementing inclusive education: A Commonwealth guide to implementing Article 24 of the UN Convention on 

the Rights of People with Disabilities. London, Commonwealth Secretariat, 2012.
13. Zhang E. The protection of rights of people with disabilities in China. Asia Pacific Disability Rehabilitation Journal, 2007, 

18:49-89. 
14. Croft A. Including disabled children in learning. Challenges in developing countries. Create Pathways to Access, Research 

Monograph, No. 26. Brighton, University of Sussex, 2010 (http://www.create-rpc.org/pdf_documents/PTA36.pdf, accessed 
20 April 2012).

15. McGinnis K, Lunn M. School re-entry after pediatric spinal cord injury. SCI Nursing, 2004, 21:222-223.  PMID:15794424
16. DeVivo MJ, Chen Y. Trends in new injuries, prevalent cases, and aging with spinal cord injury. Archives of Physical Medicine 

and Rehabilitation, 2011, 92:332-338.  doi: http://dx.doi.org/10.1016/j.apmr.2010.08.031
17. Barf HA et al. Educational career and predictors of type of education in young adults with spina bifida. International 

Journal of Rehabilitation Research, 2004, 27:45-52.  doi: http://dx.doi.org/10.1097/00004356-200403000-00006

http://www2.ohchr.org/english/law/disabilities-convention.htm
http://www2.ohchr.org/english/law/disabilities-convention.htm
http://dx.doi.org/10.1093/wber/lhm021
http://www.create-rpc.org/pdf_documents/PTA36.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15794424
http://dx.doi.org/10.1016/j.apmr.2010.08.031
http://dx.doi.org/10.1097/00004356-200403000-00006


International Perspectives on Spinal Cord Injury

188

18. DeVivo MJ. Epidemiology of traumatic spinal cord injury: trends and future implications. Spinal Cord, 2012, 50:365-372.  
doi: http://dx.doi.org/10.1038/sc.2011.178

19. Hagen EM et al. Traumatic spinal cord injury and concomitant traumatic brain injury: a cohort study. Acta Neurologica 
Scandinavica, Supplementum, 2010, 190:51-57.  doi: http://dx.doi.org/10.1111/j.1600-0404.2010.01376.x

20. Burmeister R et al. Attention problems and executive functions in children with spina bifida and hydrocephalus. Child 
Neuropsychology, 2005, 11:265-283.  doi: http://dx.doi.org/10.1080/092970490911324

21. Fletcher JM et al. Spinal lesion level in spina bifida: a source of neural and cognitive heterogeneity. Journal of Neurosurgery 
Pediatrics 3, 2005, 102:268–279.

22. Wasson CM, Bannister CM, Ward GS. Factors affecting the school placement of children with spina bifida. European Journal 
of Pediatric Surgery, 1992, 2 Suppl. 1:29-34.  doi: http://dx.doi.org/10.1055/s-2008-1063496

23. Bellin MH et al. Correlates of depressive and anxiety symptoms in young adults with spina bifida. Journal of Pediatric 
Psychology, 2010, 35:778-789. Epub: 30 October 2009 doi: http://dx.doi.org/10.1093/jpepsy/jsp094

24. Bowman RM et al. Spina bifida outcome: a 25-year prospective. Pediatric Neurosurgery, 2001, 34:114-120.  doi: http://dx.doi.
org/10.1159/000056005

25. Sawin KJ, Betz CL, Linroth R. Gaps and opportunities: an agenda for further research, services, and program development 
in spina bifida. Pediatric Clinics of North America, 2010, 57:1041-1057.  doi: http://dx.doi.org/10.1016/j.pcl.2010.07.020

26. Graham P, Weingarden S, Murphy P. School reintegration: a rehabilitation goal for spinal cord injured adolescents. 
Rehabilitation Nursing, 1991, 16:122-127.  doi: http://dx.doi.org/10.1002/j.2048-7940.1991.tb01196.x

27. Mulcahey MJ. Returning to school after a spinal cord injury: perspectives from four adolescents. The American Journal of 
Occupational Therapy, 1992, 46:305-312.  doi: http://dx.doi.org/10.5014/ajot.46.4.305

28. Castle R. An investigation into the employment and occupation of patients with a spinal cord injury. Paraplegia, 1994, 
32:182-187.  doi: http://dx.doi.org/10.1038/sc.1994.33

29. Dudgeon BJ, Massagli TL, Ross BW. Educational participation of children with spinal cord injury. The American Journal of 
Occupational Therapy, 1997, 51:553-561.  doi: http://dx.doi.org/10.5014/ajot.51.7.553

30. Knight A et al. The school lives of children and young people with a spinal cord injury. Report to the Back-Up Team. London, 
Thomas Coram Research Unit, University of London, 2008.

31. Newman L, Malouf D. The post-high school outcomes of youth with disabilities up to 4 years after high school. Menlo Park, CA, 
SRI International, 2009.

32. Massagli TL, Dudgeon BJ, Ross BW. Educational performance and vocational participation after spinal cord injury in childhood. 
Archives of Physical Medicine and Rehabilitation, 1996, 77:995-999.  doi: http://dx.doi.org/10.1016/S0003-9993(96)90058-1

33. OECD. Inclusion of students with disabilities in tertiary education and employment, education and training policy. Paris, 
Organisation for Economic Co-operation and Development, 2011.

34. Momin AKM. Impact of services for people with spinal cord lesion on economic participation. Asia Pacific Disability 
Rehabilitation Journal, 2004, 15:53-67. 

35. OECD. Students with disabilities, learning difficulties and disadvantages: policies, statistics and indicators. Paris, Organisation 
for Economic Co-operation and Development, 2007.

36. Bines H, Lei P, editors. Education’s missing millions: including disabled children in education through EFA FTI processes and 
national sector plans. Milton Keynes, World Vision UK, 2007 (http://www.worldvision.org.uk/upload/pdf/Education%27s_
Missing_Millions_-_Main_Report.pdf, accessed 16 May 2012).

37. UNESCO. Guidelines for inclusion: Ensuring access to Education for All. Paris, United Nations Educational, Scientific and 
Cultural Organization, 2005.

38. Dube AK. The role and effectiveness of disability legislation in South Africa. London, Disability Knowledge and Research 
Programme, 2005 (http://www.dfid.gov.uk/r4d/PDF/Outputs/Disability/PolicyProject_legislation_sa.pdf, accessed 20 April 
2012).

39. Engelbrecht P, Oswald M, Forlin C. Promoting the implementation of inclusive education in primary schools in South 
Africa. British Journal of Special Education, 2006, 33:121-129.  doi: http://dx.doi.org/10.1111/j.1467-8578.2006.00427.x

40. Liptak GS et al. Youth with spina bifida and transitions. Health and social participation in a nationally represented sample. 
The Journal of Pediatrics, 2010, 157:584–588.e1. 

41. Holmbeck GN et al. Family perspective: how this product can inform and empower families of youth with spina bifida. 
Pediatric Clinics of North America, 2010, 57:919-934.  doi: http://dx.doi.org/10.1016/j.pcl.2010.07.012

42. O’Mahar K et al. A camp-based intervention targeting independence among individuals with spina bifida. Journal of 
Pediatric Psychology, 2010, 35:848-856.  doi: http://dx.doi.org/10.1093/jpepsy/jsp125

http://dx.doi.org/10.1038/sc.2011.178
http://dx.doi.org/10.1111/j.1600-0404.2010.01376.x
http://dx.doi.org/10.1080/092970490911324
http://dx.doi.org/10.1055/s-2008-1063496
http://dx.doi.org/10.1093/jpepsy/jsp094
http://dx.doi.org/10.1159/000056005
http://dx.doi.org/10.1159/000056005
http://dx.doi.org/10.1016/j.pcl.2010.07.020
http://dx.doi.org/10.1002/j.2048-7940.1991.tb01196.x
http://dx.doi.org/10.5014/ajot.46.4.305
http://dx.doi.org/10.1038/sc.1994.33
http://dx.doi.org/10.5014/ajot.51.7.553
http://dx.doi.org/10.1016/S0003-9993(96)90058-1
http://www.worldvision.org.uk/upload/pdf/Education%27s_Missing_Millions_-_Main_Report.pdf
http://www.worldvision.org.uk/upload/pdf/Education%27s_Missing_Millions_-_Main_Report.pdf
http://www.dfid.gov.uk/r4d/PDF/Outputs/Disability/PolicyProject_legislation_sa.pdf
http://dx.doi.org/10.1111/j.1467-8578.2006.00427.x
http://dx.doi.org/10.1016/j.pcl.2010.07.012
http://dx.doi.org/10.1093/jpepsy/jsp125


Chapter 8 Education and employment

189

43. van Mechelen MC et al. Work participation among young adults with spina bifida in the Netherlands. Developmental 
Medicine and Child Neurology, 2008, 50:772-777.  doi: http://dx.doi.org/10.1111/j.1469-8749.2008.03020.x

44. Zukerman JM. Adolescent predictors of emerging adulthood milestones in youth with spina bifida. Journal of Pediatric 
Psychology, 2011, 36:265-276.  doi: http://dx.doi.org/10.1093/jpepsy/jsq075 PMID:20855288

45. Miles M. Children with hydrocephalus and spina bifida in East Africa: can family and community resources improve the 
odds? Disability & Society, 2002, 17:643-658.  doi: http://dx.doi.org/10.1080/0968759022000010425

46. Webster G, Kennedy P. Addressing children’s needs and evaluating rehabilitation outcome after spinal cord injury: the 
child needs assessment checklist and goal-planning program. The Journal of Spinal Cord Medicine, 2007, 30 Suppl. 1:S140-
S145.  PMID:17874699

47. Anderson CJ et al. Overview of adult outcomes in pediatric-onset spinal cord injuries: implications for transition to adult-
hood. The Journal of Spinal Cord Medicine, 2004, 27 Suppl. 1:S98-S106.  PMID:15503711

48. Anderson CJ, Vogel LC. Employment outcomes of adults who sustained spinal cord injuries as children or adolescents. 
Archives of Physical Medicine and Rehabilitation, 2002, 83:791-801.  doi: http://dx.doi.org/10.1053/apmr.2002.32742

49. Vogel LC et al. Unique issues in pediatric spinal cord injury. Orthopedic Nursing, 2004, 23:300-308.  doi: http://dx.doi.
org/10.1097/00006416-200409000-00004

50. Jerlinder K, Danermark B, Gill P. Swedish primary-school teachers’ attitudes to inclusion – the case of PE and 
pupils with physical disabilities. European Journal of Special Needs Education, 2010, 25:45-57.  doi: http://dx.doi.
org/10.1080/08856250903450830

51. Asbjørnslett M, Hemmingsson H. Participation at school as experienced by teenagers with physical disabilities. 
Scandinavian Journal of Occupational Therapy, 2008, 15:153-161.  doi: http://dx.doi.org/10.1080/11038120802022045

52. House LA et al. Rehabilitation and future participation of youth following spinal cord injury: caregiver perspectives. Spinal 
Cord, 2009, 47:882-886.  doi: http://dx.doi.org/10.1038/sc.2009.64

53. Roessler RT, Hennessey ML, Rumrill PD. Strategies for improving career services for postsecondary students with disabili-
ties: results of a focus group study of key stakeholders. Career Development for Exceptional Individuals, 2007, 30:158-170.  
doi: http://dx.doi.org/10.1177/08857288070300030501

54. Shem K et al. Return to work and school: a model mentoring program for youth and young adults with spinal cord injury. 
Spinal Cord, 2011, 49:544-548.  doi: http://dx.doi.org/10.1038/sc.2010.166

55. Houchins DE. Post-secondary transitions assistive technology barriers and facilitators during secondary and 
post-secondary transitions. Career Development for Exceptional Individuals, 2001, 24:73-88.  doi: http://dx.doi.
org/10.1177/088572880102400106

56. National Center on Secondary Education and Transition (NCSET). Current challenges facing the future of secondary educa-
tion and transition services for youth with disabilities in the United States. US Department of Education, Office of Special 
Education Program, Washington, DC, 2004.

57. Scarborough, J., Gilbride, D. Developing relationships with rehabilitation counselors to meet the transition needs of 
students with disabilities. Professional School Counseling. 2006 10: 25–33.

58. Dutta A, Schiro-Geist C, Kundu M. Coordination of postsecondary transition services for students with disabilities. Journal 
of Rehabilitation, 2009, 75:10-17. 

59. Taylor M, Baskett M, Wren C. Managing the transition to university for disabled students. Education + Training, 2010, 52:165-175. 
60. Lewin KM. Improving access, equity and transitions in education: creating a research agenda. Create Pathways to Access, 

Research Monograph, No. 1. Brighton, University of Sussex, 2007.
61. Vosloo S-M. The functioning of primary school learners with paraplegia/paraparesis in mainstream schools in the 

Western Cape, South Africa. An exploratory study. Disability and Rehabilitation, 2009, 31:23-31.  doi: http://dx.doi.
org/10.1080/09638280802280643

62. Ong LC, Lim YN, Sofiah A. Malaysian children with spina bifida: relationship between functional outcome and level of 
lesion. Singapore Medical Journal, 2002, 43:012−017.

63. Masangwa. Disabled children can and should go to school. The Africa Report, 2010 (http://theafricareport.com/Blog/index.
php?trackback/12, accessed 15.5.2012).

64. Losinsky LO et al. An investigation into the physical accessibility to wheelchair bound students of an Institution 
of Higher Education in South Africa. Disability and Rehabilitation, 2003, 25:305-308.  doi: http://dx.doi.
org/10.1080/0963828021000043743 PMID:12745953

65. Abend AC. Planning and designing for students with disabilities. National Clearinghouse for Educational Facilities, 2001 
(http://www.ncef.org/pubs/accessibility.pdf, accessed 14 November 2012).

66. Pivik J, McComas J, Laflamme M. Barriers and facilitators to inclusive education. Exceptional Children, 2002, 69:97-107. 

http://dx.doi.org/10.1111/j.1469-8749.2008.03020.x
http://dx.doi.org/10.1093/jpepsy/jsq075
http://www.ncbi.nlm.nih.gov/pubmed/20855288
http://dx.doi.org/10.1080/0968759022000010425
http://www.ncbi.nlm.nih.gov/pubmed/17874699
http://www.ncbi.nlm.nih.gov/pubmed/15503711
http://dx.doi.org/10.1053/apmr.2002.32742
http://dx.doi.org/10.1097/00006416-200409000-00004
http://dx.doi.org/10.1097/00006416-200409000-00004
http://dx.doi.org/10.1080/08856250903450830
http://dx.doi.org/10.1080/08856250903450830
http://dx.doi.org/10.1080/11038120802022045
http://dx.doi.org/10.1038/sc.2009.64
http://dx.doi.org/10.1177/08857288070300030501
http://dx.doi.org/10.1038/sc.2010.166
http://dx.doi.org/10.1177/088572880102400106
http://dx.doi.org/10.1177/088572880102400106
http://dx.doi.org/10.1080/09638280802280643
http://dx.doi.org/10.1080/09638280802280643
http://theafricareport.com/Blog/index.php?trackback/12
http://theafricareport.com/Blog/index.php?trackback/12
http://dx.doi.org/10.1080/0963828021000043743
http://dx.doi.org/10.1080/0963828021000043743
http://www.ncbi.nlm.nih.gov/pubmed/12745953
http://www.ncef.org/pubs/accessibility.pdf


International Perspectives on Spinal Cord Injury

190

67. Monk J, Wee J. Factors shaping attitudes toward physical disability and availability of rehabilitation support services for 
disabled persons in rural Kenya. Asia Pacific Disability Rehabilitation Journal, 2008, 19:93-113. 

68. OECD. Accessibility Programme and School Restoration in Lisbon. PEB Exchange Paris: Organisation for Economic 
Co-operation and Development, 2006.

69. Cook A et al. School-based use of a robotic arm system by children with disabilities. IEEE Transactions on Neural Systems 
and Rehabilitation Engineering, 2005, 13:452-460.  PMID:16425826 doi: http://dx.doi.org/10.1109/TNSRE.2005.856075 
PMID:16425826

70. Pilot SCI. Making equipment decisions after spinal cord injury. A peer support discussion guide. Toronto, Toronto 
Rehabilitation Institute, 2003 (http://www.scipilot.com/_g/expe_g/PeerGuide.pdf, accessed 20 April 2012).

71. Hasselbring TS, Glaser CHW. Use of computer technology to help students with special needs. The Future of Children: 
Children and Computer Technology, 2000, 10:102-122.  doi: http://dx.doi.org/10.2307/1602691 PMID:11255702

72. Kemp CE, Hourcade JJ, Parette HP. Building and initial information base. Assistive technology funding resources for school-
aged students with disabilities. Journal of Special Education Technology, 2000, 15:4. 

73. Government of United Kingdom. Disabled students’ allowances. London, United Kingdom (http://www.gov.uk/disabled-
students-allowances-dsas, accessed 11 April 2013).

74. Disability Alliance. Disability Alliance Northern Ireland. London, United Kingdom. (http://www.nidirect.gov.uk/disability-
alliance, accessed 11 April 2013).

75. Peters S. Inclusive education. An EFA strategy for all children. World Bank. Human Development Network. 2004 (http://
siteresources.worldbank.org/EDUCATION/Resources/278200-1099079877269/547664-1099079993288/InclusiveEdu_efa_
strategy_for_children.pdf, accessed 11 July 2012).

76. Meijer C. Financing of special needs education. A seventeen country study of the relation between financing of special needs 
education and integration Middelfart: Denmark: European Agency for Development in Special Needs Education, 1999.

77. Krause JS, Carter RE. Risk of mortality after spinal cord injury: relationship with social support, education, and income. 
Spinal Cord, 2009, 47:592-596.  doi: http://dx.doi.org/10.1038/sc.2009.15

78. Whalley Hammel K. Experience of rehabilitation following spinal cord injury: a meta-synthesis of qualitative findings. 
Spinal Cord, 2007, 45:260-274.  PMID:17310257

79. Back Up. Back Up Trust (http://www.backuptrust.org.uk/what-we-do/mentoring, accessed 5 May 2013).
80. Anderson CJ et al. Anxiety and depression in children and adolescents with spinal cord injuries. Developmental Medicine 

and Child Neurology, 2009, 51:826-832.  doi: http://dx.doi.org/10.1111/j.1469-8749.2009.03268.x
81. Krause JS, Broderick LA. 25-year longitudinal study of the natural course of aging after spinal cord injury. Spinal Cord, 2005, 

43:349-356.  doi: http://dx.doi.org/10.1038/sj.sc.3101726
82. Nel N et al. A comparative perspective on teacher attitude-constructs that impact on inclusive education in South Africa 

and Sweden. South African Journal of Education, 2011, 31:74-90. 
83. Huang HH, Diamond KE. Early childhood teachers’ ideas about including children with disabilities in programmes 

designed for typically developing children. International Journal of Disability Development and Education, 2009, 56:169-182.  
doi: http://dx.doi.org/10.1080/10349120902868632

84. Mulvihill BA, Cotton JN, Gyaben SL. Best practices for inclusive child and adolescent out-of-school care. A review of the 
literature. Family & Community Health, 2004, 27:52-64. 

85. Mukhopadhay S, Molosiwa SM. Influence of an introductory special education course on attitude change of PGDE students 
of University of Botswana. Asia Pacific Disability Rehabilitation Journal, 2010, 21.

86. Wehbi S. The challenges of inclusive education in Lebanon. Disability & Society, 2006, 21:331-343.  doi: http://dx.doi.
org/10.1080/09687590600679980

87. UNESCO. Toolkit for creating inclusive learning-friendly environments. Paris, United Nations Educational, Scientific and 
Cultural Organization, 2009.

88. OECD. OECD toolkit on teaching for diversity.Paris, OECD, Centre for Educational Research and Innovation (www.oecd.org/
edu/ted/toolkit, accessed 18 May 2012).

89. Sharma, U, Forlin, C, Loreman, T. Impact of training on pre-service teachers’ attitudes and concerns about inclusive educa-
tion and sentiments about persons with disabilities. Disability & Society, 2010, 23:772–785.

90. Diaz-Greenberg R et al. What teachers need to know about the struggle for self-determination (conscientization) and 
self-regulation: adults with disabilities speak about their education experiences. Teaching and Teacher Education, 2000, 
16:873-887.  doi: http://dx.doi.org/10.1016/S0742-051X(00)00032-9

91. Buckup S. The price of exclusion. The economic consequences of excluding people with disabilities from the world of work. 
Employment Working Paper, No. 43. Geneva, International Labour Organization, 2009.

http://dx.doi.org/10.1109/TNSRE.2005.856075
http://www.ncbi.nlm.nih.gov/pubmed/16425826
http://www.scipilot.com/_g/expe_g/PeerGuide.pdf
http://dx.doi.org/10.2307/1602691
http://www.ncbi.nlm.nih.gov/pubmed/11255702
http://www.gov.uk/disabled-students-allowances-dsas
http://www.gov.uk/disabled-students-allowances-dsas
http://siteresources.worldbank.org/EDUCATION/Resources/278200-1099079877269/547664-1099079993288/InclusiveEdu_efa_strategy_for_children.pdf
http://siteresources.worldbank.org/EDUCATION/Resources/278200-1099079877269/547664-1099079993288/InclusiveEdu_efa_strategy_for_children.pdf
http://siteresources.worldbank.org/EDUCATION/Resources/278200-1099079877269/547664-1099079993288/InclusiveEdu_efa_strategy_for_children.pdf
http://dx.doi.org/10.1038/sc.2009.15
http://www.ncbi.nlm.nih.gov/pubmed/17310257
http://dx.doi.org/10.1111/j.1469-8749.2009.03268.x
http://dx.doi.org/10.1038/sj.sc.3101726
http://dx.doi.org/10.1080/10349120902868632
http://dx.doi.org/10.1080/09687590600679980
http://dx.doi.org/10.1080/09687590600679980
http://www.oecd.org/edu/ted/toolkit
http://www.oecd.org/edu/ted/toolkit
http://dx.doi.org/10.1016/S0742-051X(00)00032-9


Chapter 8 Education and employment

191

92. Krause JS et al. Employment after spinal cord injury: differences related to geographic region, gender 
and race. Archives of Physical Medicine and Rehabilitation, 1998, 79:615-624.  doi: http://dx.doi.org/10.1016/
S0003-9993(98)90033-8

93. Krause JS. Adjustment to life after spinal cord injury: a comparison among three participant groups based on employment 
status. Rehabilitation Counseling Bulletin, 1992, 35:218-229. 

94. Crisp R. Vocational decision making by sixty spinal cord injury patients. Paraplegia, 1992, 30:420-424.  doi: http://dx.doi.
org/10.1038/sc.1992.92

95. Chapin M, Kewman D. Factors affecting employment following spinal cord injury: a qualitative study. Rehabilitation 
Psychology, 2001, 46:400-416.  doi: http://dx.doi.org/10.1037/0090-5550.46.4.400

96. Ottomanelli L, Lind L. A review of critical factors related to employment following spinal cord injury: implications for 
research and vocational services. The Journal of Spinal Cord Medicine, 2009, 32:503-531.  PMID:20025147

97. Krause JS, Saunders L, DeVivo MJ. Income and risk of mortality after spinal cord injury. Archives of Physical Medicine and 
Rehabilitation, 2011, 92:339-345.  doi: http://dx.doi.org/10.1016/j.apmr.2010.09.032

98. Hess DW et al. Predictors for return to work after spinal cord injury: a 3-year multicenter analysis. Archives of Physical 
Medicine and Rehabilitation, 2000, 81:359-363.  doi: http://dx.doi.org/10.1016/S0003-9993(00)90084-4

99. Krause JS, Anson C. Adjustment after spinal cord injury: relationship to participation in employment of educational activi-
ties. Rehabilitation Counseling Bulletin, 1997, 40:202-214. 

100. Meade MA et al. The influence of secondary conditions on job acquisition and retention in adults with spinal cord injury. 
Archives of Physical Medicine and Rehabilitation, 2011, 92:425-432.  doi: http://dx.doi.org/10.1016/j.apmr.2010.10.041

101. Young AE, Murphy GC. Employment status after spinal cord injury (1992–2005): A review with implications for interpreta-
tion, evaluation, further research, and clinical practice. International Journal of Rehabilitation Research, 2009, 32:1-11.  doi: 
http://dx.doi.org/10.1097/MRR.0b013e32831c8b19

102. OECD. Transforming disability into ability. Policies to promote work and income security for disabled people. Paris, 
Organisation for Economic Co-operation and Development, 2003.

103. Lidal IB, Huynh TK, Biering-Sorensen F. Return to work following spinal cord injury: A review. Disability and Rehabilitation, 
2007, 29:1341-1375.  doi: http://dx.doi.org/10.1080/09638280701320839 PMID:17729082

104. Lidal IB et al. Employment of persons with spinal cord lesions injured more than 20 years ago. Disability and Rehabilitation, 
2009, 31:2174-2184.  doi: http://dx.doi.org/10.3109/09638280902946952

105. Ramakrishnan K et al. Return to work after spinal cord injury in Malaysia. Spinal Cord, 2011, 49:812-816.  doi: http://dx.doi.
org/10.1038/sc.2010.186

106. Hansen CH, Mahmud I, Bhuiyan AJ. Vocational reintegration of people with spinal cord lesion in Bangladesh – an observa-
tional study based on a vocational training project at CRP. Asia Pacific Disability Rehabilitation Journal, 2007, 18:63-75. 

107. Gupta N, Solomon J, Raja K. Employment after paraplegia in India: a postal survey. Spinal Cord, 2011, 49:806-811.  doi: 
http://dx.doi.org/10.1038/sc.2011.1

108. Levy LF et al. Problems, struggles and some success with spinal cord injury in Zimbabwe. Spinal Cord, 1998, 36:213-218.  
doi: http://dx.doi.org/10.1038/sj.sc.3100574

109. Samuelkamaleshkumar S et al. Community reintegration in rehabilitated South Indian persons with spinal cord injury. 
Archives of Physical Medicine and Rehabilitation, 2010, 91:1117-1121.  doi: http://dx.doi.org/10.1016/j.apmr.2010.04.005

110. Gerhardt CA et al. Educational and occupational outcomes among survivors of childhood cancer during the transition to 
emerging adulthood. Journal of Developmental and Behavioral Pediatrics, 2007, 28:448-455.  doi: http://dx.doi.org/10.1097/
DBP.0b013e31811ff8e1

111. Frieden L, Winnegar AJ. Opportunities for research to improve employment for people with spinal cord injuries. Spinal 
Cord, 2012, 50:379-381.  doi: http://dx.doi.org/10.1038/sc.2012.38

112. Yasuda S et al. Return to work after spinal cord injury: a review of recent research. NeuroRehabilitation, 2002, 17:177-186.  
PMID:12237497

113. Al-Khodairy AT, El Masry WS. Vocational rehabilitation and spinal cord injuries. In: Gobelet C, Franchignoni F, eds. 
Vocational rehabilitation. Collection de L’Académie Européenne de Médecine de Réadaptation. Paris, Springer-Verlag France, 
2006, 165−184. doi: http://dx.doi.org/10.1007/2-287-29745-6_11

114. Anderson D et al. Determinants of return to work among spinal cord injury patients: a literature review. Journal of 
Vocational Rehabilitation, 2007, 27:57-68. 

115. Noreau L et al. Work and employment. In: Eng JJ et al., eds. Spinal cord injury rehabilitation evidence, Volume 3.0. 
Vancouver, Spinal Cord Injury Rehabilitation Evidence (SCIRE), 2010 (http://www.scireproject.com/sites/default/files/
work_and_employment.pdf, accessed 12 May 2012).

http://dx.doi.org/10.1016/S0003-9993(98)90033-8
http://dx.doi.org/10.1016/S0003-9993(98)90033-8
http://dx.doi.org/10.1038/sc.1992.92
http://dx.doi.org/10.1038/sc.1992.92
http://dx.doi.org/10.1037/0090-5550.46.4.400
http://www.ncbi.nlm.nih.gov/pubmed/20025147
http://dx.doi.org/10.1016/j.apmr.2010.09.032
http://dx.doi.org/10.1016/S0003-9993(00)90084-4
http://dx.doi.org/10.1016/j.apmr.2010.10.041
http://dx.doi.org/10.1097/MRR.0b013e32831c8b19
http://dx.doi.org/10.1080/09638280701320839
http://www.ncbi.nlm.nih.gov/pubmed/17729082
http://dx.doi.org/10.3109/09638280902946952
http://dx.doi.org/10.1038/sc.2010.186
http://dx.doi.org/10.1038/sc.2010.186
http://dx.doi.org/10.1038/sc.2011.1
http://dx.doi.org/10.1038/sj.sc.3100574
http://dx.doi.org/10.1016/j.apmr.2010.04.005
http://dx.doi.org/10.1097/DBP.0b013e31811ff8e1
http://dx.doi.org/10.1097/DBP.0b013e31811ff8e1
http://dx.doi.org/10.1038/sc.2012.38
http://www.ncbi.nlm.nih.gov/pubmed/12237497
http://dx.doi.org/10.1007/2-287-29745-6_11
http://www.scireproject.com/sites/default/files/work_and_employment.pdf
http://www.scireproject.com/sites/default/files/work_and_employment.pdf


International Perspectives on Spinal Cord Injury

192

116. Krause JS et al. Employment after spinal cord injury: an analysis of cases from the Model Spinal Cord Injury Systems. 
Archives of Physical Medicine and Rehabilitation, 1999, 80:1492-1500.  doi: http://dx.doi.org/10.1016/S0003-9993(99)90263-0

117. Valtonen K et al. Work participation among persons with traumatic spinal cord injury and meningomyelocele. Journal of 
Rehabilitation Medicine, 2006, 38:192-200.  doi: http://dx.doi.org/10.1080/16501970500522739

118. Marini I et al. Vocational rehabilitation service patterns related to successful competitive employment outcomes of 
persons with spinal cord injury. Journal of Vocational Rehabilitation, 2008, 28:1-13. 

119. Krause JS et al. Prediction of postinjury employment and percentage of time worked after spinal cord injury. Archives of 
Physical Medicine and Rehabilitation, 2012, 93:373-375.  doi: http://dx.doi.org/10.1016/j.apmr.2011.09.006

120. Phillips VL, Hunsaker AE, Florence CS. Return to work and productive activities following a spinal cord injury: the role of income and 
insurance. Spinal Cord, 2012, 50:623–626 (E-pub ahead of print). doi: http://dx.doi.org/10.1038/sc.2012.22

121. Krause JS, Terza JV, Dismuke C. Earnings among people with spinal cord injury. Archives of Physical Medicine and 
Rehabilitation, 2008, 89:1474-1481.  doi: http://dx.doi.org/10.1016/j.apmr.2007.12.040

122. Meade MA et al. Vocational rehabilitation services for individuals with spinal cord injury. Journal of Vocational 
Rehabilitation, 2006, 25:3-11. 

123. Arango-Lasprilla JC et al. Race, ethnicity, and employment outcomes 1, 5, and 10 years after spinal cord injury: a longitudi-
nal analysis. Journal of Physical Medicine & Rehabilitation: the journal of injury, function, and rehabilitation, 2010, 2:901–910.

124. Wehman P et al. Employment satisfaction of individuals with spinal cord injury. American Journal of Physical Medicine & 
Rehabilitation, 2000, 79:161-169.  doi: http://dx.doi.org/10.1097/00002060-200003000-00009

125. Krause JS. Aging and self-reported barriers to employment after spinal cord injury. Topics in Spinal Cord Injury 
Rehabilitation, 2001, 6:102-115.  doi: http://dx.doi.org/10.1310/1WMH-35Q6-12B5-3WMN

126. Benavente A et al. Assessment of disability in spinal cord injury. Disability and Rehabilitation, 2003, 25:1065-1070.  doi: 
http://dx.doi.org/10.1080/0963828031000137775

127. Tomassen PC, Post MW, van Asbeck FW. Return to work after spinal cord injury. Spinal Cord, 2000, 38:51-55.  doi: http://
dx.doi.org/10.1038/sj.sc.3100948

128. Krause JS. Years to employment after spinal cord injury. Archives of Physical Medicine and Rehabilitation, 2003, 84:1282-1289.  
doi: http://dx.doi.org/10.1016/S0003-9993(03)00265-X

129. Pflaum C et al. Worklife after traumatic spinal cord injury. The Journal of Spinal Cord Medicine, 2006, 29:377-386.  PMID:17044388
130. Krause JS, Coker JL. Aging after spinal cord injury: a 30-year longitudinal study. The Journal of Spinal Cord Medicine, 2006, 

29:371-376.  PMID:17044387
131. Kurtaran A et al. Occupation in spinal cord injury patients in Turkey. Spinal Cord, 2009, 47:709-712.  doi: http://dx.doi.

org/10.1038/sc.2009.79
132. Murphy GC et al. Predicting employment status at 2 years postdischarge from spinal cord injury rehabilitation. 

Rehabilitation Psychology, 2011, 56:251-256.  doi: http://dx.doi.org/10.1037/a0024524
133. Cifu DX, Wehman P, McKinley WO. Determining impairment following spinal cord injury. Physical Medicine and 

Rehabilitation Clinics of North America, 2001, 12:603-612.  PMID:11478191
134. Kennedy P et al. A multi-centre study of the community needs of people with spinal cord injuries: the first 18 months. 

Spinal Cord, 2010, 48:15-20.  doi: http://dx.doi.org/10.1038/sc.2009.65
135. Sekaran P et al. Community reintegration of spinal cord-injured patients in rural south India. Spinal Cord, 2010, 48:628-632.  

doi: http://dx.doi.org/10.1038/sc.2010.6
136. Jang Y, Wang YH, Wang JD. Return to work after spinal cord injury in Taiwan: the contribution of functional independence. 

Archives of Physical Medicine and Rehabilitation, 2005, 86:681-686.  doi: http://dx.doi.org/10.1016/j.apmr.2004.10.025
137. Escorpizo R et al. A conceptual definition of vocational rehabilitation based on the ICF: building a shared global model. 

Journal of Occupational Rehabilitation, 2011, 21:126-133.  doi: http://dx.doi.org/10.1007/s10926-011-9292-6
138. Gard G, Soderberg S. How can a work rehabilitation process be improved? A qualitative study from the perspective of social 

insurance officers. Disability and Rehabilitation, 2004, 26:299-305.  doi: http://dx.doi.org/10.1080/09638280310001647624
139. DeSouza M et al. The Papworth early rehabilitation programme: vocational outcomes. Disability and Rehabilitation, 2007, 

29:671-677.  doi: http://dx.doi.org/10.1080/09638280600926538
140. Conroy L, McKenna K. Vocational outcome following spinal cord injury. Spinal Cord, 1999, 37:624-633.  doi: http://dx.doi.

org/10.1038/sj.sc.3100904
141. Schönherr MC et al. Vocational perspectives after spinal cord injury. Clinical Rehabilitation, 2005, 19:200-208.  doi: http://

dx.doi.org/10.1191/0269215505cr845oa PMID:15759536
142. Marnetoft SU et al. Factors associated with successful vocational rehabilitation in a Swedish rural area. Journal of 

Rehabilitation Medicine, 2001, 33:71-78.  doi: http://dx.doi.org/10.1080/165019701750098902

http://dx.doi.org/10.1016/S0003-9993(99)90263-0
http://dx.doi.org/10.1080/16501970500522739
http://dx.doi.org/10.1016/j.apmr.2011.09.006
http://dx.doi.org/10.1038/sc.2012.22
http://dx.doi.org/10.1016/j.apmr.2007.12.040
http://dx.doi.org/10.1097/00002060-200003000-00009
http://dx.doi.org/10.1310/1WMH-35Q6-12B5-3WMN
http://dx.doi.org/10.1080/0963828031000137775
http://dx.doi.org/10.1038/sj.sc.3100948
http://dx.doi.org/10.1038/sj.sc.3100948
http://dx.doi.org/10.1016/S0003-9993(03)00265-X
http://www.ncbi.nlm.nih.gov/pubmed/17044388
http://www.ncbi.nlm.nih.gov/pubmed/17044387
http://dx.doi.org/10.1038/sc.2009.79
http://dx.doi.org/10.1038/sc.2009.79
http://dx.doi.org/10.1037/a0024524
http://www.ncbi.nlm.nih.gov/pubmed/11478191
http://dx.doi.org/10.1038/sc.2009.65
http://dx.doi.org/10.1038/sc.2010.6
http://dx.doi.org/10.1016/j.apmr.2004.10.025
http://dx.doi.org/10.1007/s10926-011-9292-6
http://dx.doi.org/10.1080/09638280310001647624
http://dx.doi.org/10.1080/09638280600926538
http://dx.doi.org/10.1038/sj.sc.3100904
http://dx.doi.org/10.1038/sj.sc.3100904
http://dx.doi.org/10.1191/0269215505cr845oa
http://dx.doi.org/10.1191/0269215505cr845oa
http://www.ncbi.nlm.nih.gov/pubmed/15759536
http://dx.doi.org/10.1080/165019701750098902


Chapter 8 Education and employment

193

143. Targett P, Wehman P, Young C. Return to work for persons with spinal cord injury: designing work supports. 
NeuroRehabilitation, 2004, 19:131-139.  PMID:15201472

144. Yeager P et al. Assistive technology and employment: experiences of Californians with disabilities. Work (Reading, Mass.), 
2006, 27:333-344.  PMID:17148870

145. Burns SM et al. Psychosocial predictors of employment status among men living with spinal cord injury. Rehabilitation 
Psychology, 2010, 55:81-90.  doi: http://dx.doi.org/10.1037/a0018583

146. Krause JS, Broderick LA. Relationship of personality and locus of control with employment outcomes among participants with 
spinal cord injury. Rehabilitation Counseling Bulletin, 2006, 49:111-114.  doi: http://dx.doi.org/10.1177/00343552060490020201

147. Chan SKK, Man DWK. Barriers to returning to work for people with spinal cord injuries: a focus group study. Work (Reading, 
Mass.), 2005, 25:325-332.  PMID:16340109

148. Lin M-R et al. A prospective study of factors influencing return to work after traumatic spinal cord injury in Taiwan. Archives 
of Physical Medicine and Rehabilitation, 2009, 90:1716-1722.  doi: http://dx.doi.org/10.1016/j.apmr.2009.04.006 PMID:19801061

149. Pearcey TE, Yoshida KK, Renwick RM. Personal relationships after a spinal cord injury. International Journal of Rehabilitation 
Research, 2007, 30:209-219.  doi: http://dx.doi.org/10.1097/MRR.0b013e32829fa3c1

150. Mortenson WB, Noreau L, Miller WC. The relationship between and predictors of quality of life after spinal cord injury at 3 
and 15 months after discharge. Spinal Cord, 2010, 48:73-79.  doi: http://dx.doi.org/10.1038/sc.2009.92

151. Targett P et al. Functional vocational assessment for individuals with spinal cord injury. Journal of Vocational Rehabilitation, 
2005, 22:149-161. 

152. Jongbloed L et al. Employment after spinal cord injury: the impact of government policies in Canada. Work (Reading, 
Mass.), 2007, 29:145-154.  PMID:17726290

153. Wehmeyer ML et al. The self-determined career development model: a pilot study. Journal of Vocational Rehabilitation, 
2003, 19:79-87. 

154. New Zealand Spinal Trust. Kaleidoscope (http://www.nzspinaltrust.org.nz/rehab.asp, accessed 11 April 2013).
155. Inge K et al. Supported employment and assistive technology for persons with spinal cord injury: three illustrations of success-

ful work supports. Journal of Vocational Rehabilitation, 1998, 10:141-152.  doi: http://dx.doi.org/10.1016/S1052-2263(98)00010-5
156. CRP-Bangladesh. Centre for the rehabilitation of the paralysed. (http://www.crp-bangladesh. org/index.php?option=com_

content&view=article&id=69&Itemid=60, accessed 11 April 2013).
157. Hagner D, Cooney B. Building employer capacity to support employees with severe disabilities in the workplace. Work 

(Reading, Mass.), 2003, 21:77-82.  PMID:12897393
158. Gilbride D et al. Identification of the characteristic of work environments and employers open to hiring and accommo-

dating people with disabilities. Rehabilitation Counseling Bulletin, 2003, 46:130-137.  doi: http://dx.doi.org/10.1177/003435
52030460030101

159. Boyland A, Burchardt T. Barriers to self-employment for disabled people. Report prepared for the Small Business Service. 
London, 2002 (http://www.bis.gov.uk/files/file38357.pdf, accessed 16 May 2012).

160. Barf HA et al. Restrictions in social participation in young adults with spina bifida. Disability and Rehabilitation, 2009, 
31:921-927.  doi: http://dx.doi.org/10.1080/09638280802358282

161. Ravaud JF, Madiot B, Ville I. Discrimination towards disabled people seeking employment. Social Science & Medicine, 1992, 
35:951-958.  doi: http://dx.doi.org/10.1016/0277-9536(92)90234-H

162. McMahon BT et al. Workplace discrimination and spinal cord injury: the national EEOC ADA research project. Journal of 
Vocational Rehabilitation, 2005, 23:155-162. 

163. Hernandez B, Keys L, Balcazar F. Employer attitudes toward workers with disabilities and their ADA employment rights: a 
literature review. Journal of Rehabilitation, 2000, 66:4-16. 

164. Gilbride D et al. Employers’ attitudes toward hiring persons with disabilities and vocational rehabilitation services. Journal 
of Rehabiltation, 2000, 66:17–23.

165. McNeal DR, Somerville NJ, Wilson DJ. Work problems and accommodations reported by persons who are postpolio or have 
a spinal cord injury. Assistive Technology, 1999, 11:137-157.  doi: http://dx.doi.org/10.1080/10400435.1999.10131998

166. Sabata D et al. A retrospective analysis of recommendations for workplace accommodations for persons with mobility and 
sensory limitations. Assistive Technology, 2008, 20:28-35.  doi: http://dx.doi.org/10.1080/10400435.2008.10131929

167. JAN. Workplace accommodations: low cost, high impact. Morgantown, WV, Job Accommodation Network, updated 2011, 
(http://AskJAN.org/media/LowCostHighImpact.doc, accessed 16 May 2012).

168. Somerville N, Wilson DJ, Bruyere SM. Employing and accommodating individuals with spinal cord injuries. Ithaca, NY, 
Cornel University, 2000 (http://digitalcommons.ilr.cornell.edu/cgi/viewcontent.cgi?article=1013&context=edicollect, 
accessed 16 May 2012).

http://www.ncbi.nlm.nih.gov/pubmed/15201472
http://www.ncbi.nlm.nih.gov/pubmed/17148870
http://dx.doi.org/10.1037/a0018583
http://dx.doi.org/10.1177/00343552060490020201
http://www.ncbi.nlm.nih.gov/pubmed/16340109
http://dx.doi.org/10.1016/j.apmr.2009.04.006
http://www.ncbi.nlm.nih.gov/pubmed/19801061
http://dx.doi.org/10.1097/MRR.0b013e32829fa3c1
http://dx.doi.org/10.1038/sc.2009.92
http://www.ncbi.nlm.nih.gov/pubmed/17726290
http://dx.doi.org/10.1016/S1052-2263(98)00010-5
http://www.crp-bangladesh.org/index.php?option=com_content&view=article&id=69&Itemid=60
http://www.crp-bangladesh.org/index.php?option=com_content&view=article&id=69&Itemid=60
http://www.ncbi.nlm.nih.gov/pubmed/12897393
http://dx.doi.org/10.1177/00343552030460030101
http://dx.doi.org/10.1177/00343552030460030101
http://www.bis.gov.uk/files/file38357.pdf
http://dx.doi.org/10.1080/09638280802358282
http://dx.doi.org/10.1016/0277-9536(92)90234-H
http://dx.doi.org/10.1080/10400435.1999.10131998
http://dx.doi.org/10.1080/10400435.2008.10131929
http://AskJAN.org/media/LowCostHighImpact.doc
http://digitalcommons.ilr.cornell.edu/cgi/viewcontent.cgi?article=1013&context=edicollect


International Perspectives on Spinal Cord Injury

194

169. McKinley W et al. Assistive technology and computer adaptations for individuals with spinal cord injury. 
NeuroRehabilitation, 2004, 19:141-146.  PMID:15201473

170. Bricout JC. Using telework to enhance return to work outcomes for individuals with spinal cord injuries. 
NeuroRehabilitation, 2004, 19:147-159.  PMID:15201474

171. Hedrick B et al. Employment issues and assistive technology use for persons with spinal cord injury. Journal of 
Rehabilitation Research and Development, 2006, 43:185-198.  doi: http://dx.doi.org/10.1682/JRRD.2005.03.0062

172. Priebe MM et al. Spinal cord injury medicine. 6: Economic and societal issues in spinal cord injury. Archives of Physical 
Medicine and Rehabilitation, 2007, 88 Suppl. 1:S84-S88.  doi: http://dx.doi.org/10.1016/j.apmr.2006.12.005

173. Driscoll MP, Rodger SA, deJonge DM. Factors that prevent or assist the integration of assistive technology into the 
workplace for people with spinal cord injuries: perspectives of the users and their employers and co-workers. Journal of 
Vocational Rehabilitation, 2001, 16:53-66. 

174. Allen K, Blascovich J. The value of service dogs for people with severe ambulatory disabilities. A randomized 
controlled trial. Journal of the American Medical Association, 1996, 275:1001-1006.  doi: http://dx.doi.org/10.1001/
jama.1996.03530370039028

175. Malacrida C. Income support policy in Canada and the UK: different, but much the same. Disability & Society, 2010, 25:673-
686.  doi: http://dx.doi.org/10.1080/09687599.2010.505739

176. Cramm JM, Finkenflügel H. Exclusion of disabled people from microcredit in Africa and Asia: a literature review. Asian 
Pacific Disability Rehabilitation Journal, 2008, 19:15-33. 

177. de Klerk T. Funding for self-employment of people with disabilities. Grants, loans, revolving funds or linkage with microfi-
nance programmes. Leprosy Review, 2008, 79:92-109.  PMID:18540240

178. Handicap International. Good practices for the economic inclusion of people with disabilities in developing countries. Funding 
mechanisms for self-employment. Handicap International, 2006 (http://www.handicap-international.org.uk/Resources, 
accessed 11 April 2013).

179. Rowell D, Connelly LB. Personal assistance, income and employment: the spinal injuries survey instrument (SISI) and its appli-
cation in a sample of people with quadriplegia. Spinal Cord, 2008, 46:417-424.  doi: http://dx.doi.org/10.1038/sj.sc.3102157

180. Scovil CY et al. Follow-up study of spinal cord injured patients after discharge from inpatient rehabilitation in Nepal in 
2007. Spinal Cord, 2012, 50:232-237.  doi: http://dx.doi.org/10.1038/sc.2011.119

181. Kassah AK. Begging as work: a study of people with mobility difficulties in Accra, Ghana. Disability & Society, 2008, 23:163-
170.  doi: http://dx.doi.org/10.1080/09687590701841208

182. Marriott A, Gooding K. Social assistance and disability in developing countries. Haywards Heath, Sightsavers International, 2007.
183. Singh R, Dhankar SS, Rohilla R. Quality of life of people with spinal cord injury in Northern India. International Journal of 

Rehabilitation Research, 2008, 31:247-251.  doi: http://dx.doi.org/10.1097/MRR.0b013e3282fb7d25
184. Atwell S, Hudson LM. Social security legislation creates Ticket to Work and Work Incentives Improvement Act. Topics in 

Spinal Cord Injury Rehabilitation, 2004, 9:26-32.  doi: http://dx.doi.org/10.1310/LU8A-C1PL-URT1-K0N2
185. Mitra S. Disability and social safety nets in developing countries. International Journal of Disability Studies, 2006, 2:43-88. 
186. OECD. Sickness, disability and work: breaking the barriers. A synthesis of findings across OECD countries. Paris, Organisation for 

Economic Co-operation and Development, 2010.

http://www.ncbi.nlm.nih.gov/pubmed/15201473
http://www.ncbi.nlm.nih.gov/pubmed/15201474
http://dx.doi.org/10.1682/JRRD.2005.03.0062
http://dx.doi.org/10.1016/j.apmr.2006.12.005
http://dx.doi.org/10.1001/jama.1996.03530370039028
http://dx.doi.org/10.1001/jama.1996.03530370039028
http://dx.doi.org/10.1080/09687599.2010.505739
http://www.ncbi.nlm.nih.gov/pubmed/18540240
http://dx.doi.org/10.1038/sj.sc.3102157
http://dx.doi.org/10.1038/sc.2011.119
http://dx.doi.org/10.1080/09687590701841208
http://dx.doi.org/10.1097/MRR.0b013e3282fb7d25
http://dx.doi.org/10.1310/LU8A-C1PL-URT1-K0N2


The way forward: 
recommendations

Chapter 9





Spinal cord injury (SCI) is a medically complex and life-disrupting  condition. 
SCI has costly consequences, both for individuals and society. People are left 
dependent, are excluded from school, and are less likely to be employed. Worst 
of all, they risk premature death. SCI is both a public health and human rights 
challenge. However, with the right policy responses, as demonstrated in this 
report, it is possible to live, thrive and contribute with SCI anywhere in the 
world. People with SCI are people with disabilities and are entitled to the 
same human rights and respect as all other people with disabilities. Once their 
immediate health needs have been met, social and environmental barriers are 
the main obstacles to successful functioning and inclusion for people with SCI. 
Ensuring that health services, education, transport and employment are avail-
able and accessible to people with SCI, alongside other people with disabilities, 
can make the difference between failure and success. SCI will always be life-
changing, but it need not be a tragedy and it need not be a burden.

Key findings
1. Spinal cord injury is a significant public health issue

■ The global incidence of SCI, both traumatic and non-traumatic, is likely 
to be between 40 and 80 cases per million population. Based on the 2012 
world population estimates, this means that every year between 250 000 
and 500 000 people suffer a spinal cord injury (1). The incidence of trau-
matic SCI (TSCI) reported in country-level studies ranges from 13 per mil-
lion to 53 per million. Historically, up to 90% of SCI has been traumatic in 
origin, but data from the most recent studies indicate a slight trend towards 
an increase in the share of NTSCI. Available studies report an incidence of 
non-traumatic SCI (NTSCI) of 26 per million.

■ No global estimates of SCI prevalence are available. Data on SCI inci-
dence and prevalence are inadequate and inconsistent. Even in developed 
countries, figures vary due to differences in case ascertainment and model-
ling methodology, as well as to real differences in epidemiology. For coun-
tries where data are available, TSCI prevalence figures range from 280 per 
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million population in Finland (2) to 681 per 
million in Australia (3) to 1298 per million 
in Canada (4). NTSCI prevalence for adults 
and children in Australia is 367 per mil-
lion (5) and in Canada 1227 per million (4). 
Overall combined TSCI and NTSCI preva-
lence for Canada in 2010 was 2525 per mil-
lion population.

■ Increasing prevalence of SCI in some coun-
tries. There is a trend towards increasing 
prevalence of SCI in high-income countries 
due to increases in survival rates, which have 
reached approximately 70% of general pop-
ulation life expectancy for tetraplegics and 
88% for people with complete paraplegia (6). 
However, survival rates in low- and middle-
income countries remain poor – as low as 
1 to 2 years after injury in some settings − 
and this contributes to lower prevalence (7). 
Global ageing is likely to increase rates of 
NTSCI, and there is a slight trend for NTSCI 
to increase as a proportion of total SCI.

■ Changing profile of victims. The SCI inci-
dence rate peaks in young adulthood and, 
to a lesser extent, in old age. While young 
males dominate the statistics, the profile is 
changing to include more older people and 
more women. Overall, age at time of injury 
is increasing.

■ Road traffic crashes, falls and violence are 
the main three causes of SCI. Road traffic 
injuries predominate in the African Region, 
accounting for nearly 70% of cases, and are a 
prominent underlying cause of SCI in other 
WHO regions as well, ranging between 40% 
in the South-East Asia Region and 55% in 
the Western Pacific Region. Falls, the second 
leading cause, account for just over 40% of 
all cases in the South-East Asia and Eastern 
Mediterranean Regions. The African Region 
reports the lowest percentage (14%) of falls, 
with the other WHO regions showing per-
centages between 27% and 36%. Rates of 
assault, including violence and self-harm, 
mostly from firearms, as a cause of SCI vary 

considerably across regions, the Ameri-
cas, African and Eastern Mediterranean 
Regions reporting the highest percentages 
of 14%, 12% and 11%, respectively. Work-
related accidents contribute to at least 15% 
of all TSCI cases. Across all regions, sport 
and leisure activities contribute less than 
10% of all cases of TSCI. Attempted suicide 
has been shown to contribute to over 10% 
of TSCI cases in some countries. A third of 
NTSCI is linked to tuberculosis in sub-Saha-
ran Africa.

■ People with SCI die earlier. Studies have 
indicated that people with SCI are 2 to 5 
times more likely to die prematurely than 
people without SCI. People with tetraplegia 
are at higher risk than people with paraple-
gia, and people with complete lesions are 
at higher risk than people with incomplete 
lesions. Mortality is particularly high in 
the first year after injury (8), and mortality 
rates are strongly affected by the capacity 
of the health-care system, especially emer-
gency care. 

■ In low-income countries, preventable sec-
ondary conditions remain the main causes 
of death for people with SCI (9). In high-
income countries, the main causes of death 
for people with SCI have changed over 
recent decades (10, 11), with urological com-
plications in decline and the leading cause 
of death shifting to respiratory problems, 
pneumonia or influenza in particular. Heart 
disease, suicide and neurological problems 
are other associated causes of death.

2. Personal and social impacts of 
spinal cord injury are considerable
■ SCI has a debilitating psychological impact. 

20–30% of people with SCI show clinically 
significant symptoms of depression, which is 
substantially higher than the general popu-
lation (12), although the majority of people 
eventually adapt well to SCI.
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■ People with SCI have a narrower margin 
of health, due partly to preventable compli-
cations such as urinary tract infections and 
pressure sores.

■ SCI is associated with family breakdown, 
but also family resilience. Immediately after 
injury, SCI can have a negative impact on 
personal relationships and is associated with 
a higher rate of divorce. However, post-SCI 
relationships generally do better. Carers of 
children and young people with spina bifida 
or traumatic SCI typically experience isola-
tion and stress.

■ Lower participation in school. Children and 
young people with spina bifida or acquired 
SCI are less likely to attend school and less 
likely to participate in tertiary education. 
They face obstacles in the transition between 
school and tertiary education, and between 
education and employment.

■ SCI is associated with lower rates of eco-
nomic participation. Average global 
employment rates for people with SCI are 
only 37%, with a high of 51% in Europe (13).

■ Costs of SCI are higher than for comparable 
conditions such as dementia, multiple scle-
rosis, cerebral palsy and bipolar disorder. In 
Australia the lifetime costs (including the 
financial costs and burden-of-disease costs) 
were estimated to be AUS$5 million for a 
person with paraplegia and AUS$9.5 million 
for a person with tetraplegia (14). Indirect 
costs, such as lost earnings, generally exceed 
direct costs.

3. Barriers to services and 
environments restrict participation 
and undermine quality of life

■ Inadequate policy and provision. Often 
appropriate policies and services are lacking 
in areas such as inclusive education, acces-
sible environments and rehabilitation. For 
example in low- and middle- income coun-

tries, only 5−15% of people have the assistive 
devices that they need (15). In a Netherlands 
study, more than half of respondents with 
SCI were delayed leaving in-patient rehabili-
tation due to delays in obtaining wheelchairs 
(16).

■ Lack of funding. One Nigerian study, for 
instance, showed that for more than 40% of 
respondents with SCI, acute treatment costs 
represented over 50% of their annual income 
(17). Similarly, cost is one of the main barri-
ers when it comes to assistive devices.

■ Physical access barriers. Homes, schools, 
workplaces and even hospitals are often 
inaccessible to people who use wheelchairs. 
Inaccessibility of transport is a major obsta-
cle to participating in society, particularly 
for those who live in rural areas. This pre-
vents people with SCI leaving hospital or 
nursing home and becoming independent.

■ Negative attitudes. It may be perceived for 
example, that tetraplegia is a fate worse than 
death, or that people in wheelchairs cannot 
work or cannot have intimate relationships. 
Even family members may have negative 
attitudes and low expectations. Often, preju-
dice arises from lack of knowledge and lack 
of contact.

■ Lack of knowledge. Rehabilitation provid-
ers may lack knowledge and skills relevant 
to SCI. For example, lack of expertise among 
service providers can hinder people with 
SCI receiving appropriate assistive technolo-
gies. Primary care staff may not know about 
preventable complications in SCI, and diag-
nostic overshadowing can mean that people 
with SCI do not receive screening or treat-
ment for their general health needs.

4. Spinal cord injury is preventable

■ Death and disability associated with road 
traffic crashes can be reduced through the 
safe systems approach, which highlights what 
can be done to improve road environments, 



International Perspectives on Spinal Cord Injury

200

vehicle safety and driver behaviour (18). For 
example the world’s first compulsory seat-
belt laws were introduced in Australia in 
1970, and, in conjunction with government 
efforts to improve road design and regula-
tions on car safety, the incidence of SCI from 
road traffic crashes has been reduced from 
60 to 25 cases a year (19).

■ Workplace codes on health and safety can 
reduce injuries caused in mining, construc-
tion and agriculture.

■ Limiting access to guns and knives prevents 
injuries and reduces cost to society. Meas-
ures for limiting access include bans, licens-
ing schemes, a minimum age for buyers, 
background checks and safe storage require-
ments. These measures have been success-
fully implemented in Austria, Brazil and 
some states in the USA.

■ Injuries from sporting and leisure activi-
ties can be minimized through better design 
(e.g. of swimming pools, play equipment and 
ski runs), safety information (e.g. dangers of 
diving into shallow water, training of rugby 
coaches) and sports-wide awareness.

■ Early detection and treatment can reduce 
the prevalence of spinal TB (20), as well as 
spinal tumours arising from cancer.

■ Improved nutrition reduces the incidence of 
spina bifida and other neural tube defects 
(21). Voluntary periconceptional oral folate 
supplementation (three months before and 
after conception) has been shown to reduce 
the rate of infants being born with neural 
tube defects, including spina bifida (22, 23). 
Many countries that have a policy of sup-
plementation of wheat flour with folic acid 
have also seen a fall in the incidence of spina 
bifida (24–27).

5. Spinal cord injury is survivable

■ Appropriate pre-hospital care is vital for 
immediate survival. Quick recognition, 
early evaluation and appropriate manage-

ment of suspected SCI are required. Pre-hos-
pital management in traumatic SCI requires: 
a rapid evaluation, including measurement 
of vital signs and level of consciousness; 
initiation of injury management, including 
stabilization of vital functions, immobili-
zation of the spine to preserve neurologi-
cal function until long-term spinal stability 
can be established, and control of bleeding, 
body temperature and pain; and prompt and 
safe access to the health-care system. People 
should ideally arrive in an acute care setting 
within two hours, which relies on adequate 
emergency and rescue services.

■ Acute care ensures stabilization. Acute care 
may involve surgical intervention or con-
servative management, but accurate diag-
nosis of SCI and co-occurring conditions is 
the vital first step. Many factors should be 
taken into consideration to determine the 
most appropriate management approach, 
including level of injury, type of fracture, 
degree of instability, presence of neural 
compression, impact of other injuries, sur-
gical timing, availability of resources such 
as expertise and appropriate medical and 
surgical facilities, and benefits and risks. In 
all cases, people with SCI and their family 
members should be given an informed 
choice between conservative and surgical 
management.

■ Ongoing health care maintenance is 
required for survival and quality of life. An 
individual can avoid or survive the compli-
cations of SCI, such as urinary tract infec-
tions and pressure ulcers, remain healthy 
and enjoy a long and full life with access to 
ongoing health care. People with SCI often 
have a narrower margin of health, for exam-
ple, a raised risk of chest infections and car-
diovascular disease. Without access to basic 
health care, together with products such as 
catheters and appropriate cushions followed 
up by advice on healthy living, a person with 
SCI is more likely to die prematurely.
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6. Spinal cord injury need not prevent 
good health and social inclusion
A person with SCI who has access to health 
care, personal assistance if required, and assis-
tive devices should be able to return to study, live 
independently, make an economic contribution, 
and participate in family and community life.
■ Once stabilized, there is a need for access 

to relevant acute and post-acute medical 
care and rehabilitation services, to ensure 
that functioning is maximized and that 
the individual can become as independent 
as possible. There are different models of 
service delivery, but specialist centres have 
been shown to reduce costs, result in few 
complications, and result in fewer rehos-
pitalizations, compared to nonspecialized 
services. People with SCI give high priority 
to achieving control of bladder and bowel 
functions. Therapy can enhance function in 
lower and upper limbs and teach techniques 
for achieving independence in everyday 
activities. Mental health services and advice 
are important: depression is associated 
with fewer improvements in functioning 
and increased rate of health complications. 
Information and support with sexual and 
reproductive health needs should also be 
part of rehabilitation.

■ Appropriate assistive devices are a vital 
component of rehabilitation. For example, 
more than 90% of people with SCI require 
some form of wheelchair. These must be 
appropriate for the individual and for the 
setting. Other assistive technology needs 
include modifications in and around the 
home, environmental control, and some-
times communication systems for people 
with tetraplegia.

■ Services should support return to education 
and employment. Self-help groups, acces-
sible buildings and transport, vocational 
rehabilitation and antidiscrimination meas-
ures can ensure that children and adults can 

return to study, live independently, make an 
economic contribution and participate in 
family and community life.

Recommendations
1. Improve health sector 
response to spinal cord injury
This requires: building capacity of the health and 
rehabilitation workforce; strengthening preven-
tion and early response services; ensuring that 
appropriate medical services and rehabilitation 
services are available and accessible; improv-
ing coordination to enhance effectiveness and 
save costs; extending health insurance coverage 
so that SCI does not lead to catastrophic health 
expenditure; and identifying strategies for the 
supply of appropriate assistive technology and 
health products.

2. Empower people with spinal 
cord injury and their families 
People with SCI need information so that they 
can take responsibility for their own health care 
after discharge. Information should be shared 
with family members during rehabilitation. Sup-
port for family members and other caregivers 
can prevent stress and burnout.

In high-income countries, an independ-
ent living model of personal assistance can be 
empowering and cost effective for people with 
SCI who have high support needs. Community-
based rehabilitation (CBR) is important in low-
income settings. In all settings, social networks, 
self-help groups and disabled people’s organiza-
tions can promote empowerment and participa-
tion. Access to physical activities and sport can 
promote both physiological and psychological 
well-being.



International Perspectives on Spinal Cord Injury

202

3. Challenge negative attitudes to 
people with spinal cord injury
As part of general disability awareness campaigns, 
this can involve a range of interventions, including 
undergraduate education for doctors and other 
health professionals, classroom activities to reduce 
stigma, and awareness campaigns through media.

4. Ensure that buildings, transport 
and information are accessible 
This requires: enforceable national access stand-
ards; teaching architects and designers about 
universal design; improving access to social 
housing; promoting “universally designed” bus 
rapid transport; mandating accessibility for pri-
vate taxis; and using organizations of persons 
with disabilities to consult on accessibility and 
monitor progress.

5. Support employment 
and self-employment
Vocational training, flexible working hours, 
supported employment, and community-based 
rehabilitation projects with a focus on livelihood 
are all promising options for people with SCI 
returning to work. Social protection schemes 
should be available, depending on the setting 
and the economic status of the individual, but 
should not act as a disincentive to return to work.

6. Promote appropriate 
research and data collection
There is a pressing need to both increase and 
improve routine data collection and research on 
SCI. Disaggregated statistics on SCI, using stand-
ardized ICECI terminology, can assist incident 
trend analysis and help in monitoring of policy 
responses. SCI registries, which compile data 
directly from hospitals, together with longitu-
dinal population-based cohort studies covering 
major life areas, are the best ways of collecting 

SCI data. At service level, data are required on 
costs, outcomes and cost/benefits.

Next steps
Implementing the recommendations requires 
the involvement of different sectors – health, edu-
cation, social protection, labour, transport and 
housing – and different actors – governments, 
civil society organizations (including organiza-
tions of persons with disabilities), profession-
als, the private sector, and people with SCI and 
their families. Sectors and actors need to work 
together because multidisciplinary teamwork 
will maximize success. It is essential that coun-
tries tailor their actions to their specific contexts. 
Where countries are limited by resource con-
straints, some of the priority actions, particu-
larly those requiring technical assistance and 
capacity-building, can be included within the 
framework of international cooperation on dis-
ability and development.

Governments can:

■ invest in effective primary prevention pro-
grammes, which are evidence-based and 
respectful of people with SCI;

■ improve provision of health, rehabilitation 
and support services for people with SCI;

■ promote standards for national SCI data col-
lection, including centralized SCI registries;

■ ensure that appropriate insurance schemes 
exist that can protect people against the 
costs of injury;

■ support public awareness, information and 
education initiatives that challenge negative 
attitudes to disability;

■ adopt appropriate accessibility standards, 
covering housing, transport and public 
buildings;

■ ensure that education policies enable chil-
dren and adults with SCI to attend school 
and university on the same basis as others;
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■ ensure access to vocational rehabilitation to 
help people with SCI prepare for work;

■ adopt antidiscrimination legislation in line 
with the CRPD.

Health and social care professionals 
and their organizations can:
■ offer appropriate SCI health care, with a 

coordinated multidisciplinary approach 
that includes people with SCI and their 
family members;

■ empower people with SCI and their family 
members so that they are able to look after 
their own health to the greatest extent possible;

■ include SCI topics in the training curricu-
lum for medical and allied health profes-
sionals to raise awareness about SCI and 
promote SCI research;

■ undertake research to determine the best 
possible rehabilitation measures to restore 
function in different contexts.

Disabled people’s organizations and 
nongovernmental organizations can:
■ promote development of peer networks and 

self-help organizations, including support 
for personal assistance schemes;

■ contribute to public awareness, information 
and education initiatives that challenge neg-
ative attitudes to disability;

■ support people with SCI to access sporting, 
religious, cultural and leisure opportunities;

■ help educate and empower people with SCI 
and their families on topics of health main-
tenance, assistance and support, housing, 
accessibility and mobility, education and 
employment;

■ develop community-based rehabilitation ini-
tiatives in resource-poor and remote settings.

Service providers can:

■ help strengthen existing (and support the 

establishment of new) resource-sensitive, 
appropriate and timely SCI health-care 
services;

■ collect internationally comparable SCI 
information and make these data available 
in annual reports published on the Internet 
in a searchable manner so that data can be 
easily located;

■ help ensure a smooth transition between 
inpatient, outpatient and community-based 
care through establishment of a coordi-
nated, integrated and multidisciplinary ser-
vice approach;

■ engage people with SCI and their family 
members as partners in service planning 
and delivery, provide them with informa-
tion and include them in decision-making, 
planning, goal-setting, and monitoring and 
evaluation.

Academia can:

■ increase the evidence base for interventions 
by fostering SCI research;

■ engage with policy-makers and other key 
stakeholders to promote the implementation 
of the Report’s recommendations;

■ promote access to specialist training to 
ensure an adequate supply of suitably trained 
health professionals;

■ ensure that human rights issues related to 
disability are included in undergraduate 
curricula for teachers, doctors and profes-
sions allied to medicine;

■ remove barriers to the participation of people 
with SCI in tertiary education and research.

The private sector can:

■ invest in the development of appropriate and 
affordable assistive technologies;

■ ensure that products and services are acces-
sible to people with disabilities, including 
people with SCI, in sectors such as health, 
sport, education;
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■ adopt universal design for new products and 
services;

■ employ people with SCI, ensuring that 
recruitment is equitable, that reasonable 
accommodations are provided, and that 
employees who become SCI are supported 
to return to work.

People with spinal cord injury 
and their families can:
■ educate themselves about SCI health main-

tenance issues;
■ participate in peer support and self-help 

programmes;
■ contribute to community education and 

awareness activities;
■ avail of opportunities to make an early 

return to education and employment;
■ where appropriate, consider re-training and 

developing self-employment activities to 
improve livelihood opportunities.

Conclusion
While the incidence of traumatic and non-trau-
matic SCI can and should be reduced, there will 
always be new cases of SCI. SCI will continue 
to affect mainly individuals in the prime of life. 
Ensuring an adequate medical and rehabilita-
tion response, followed by supportive services 
and accessible environments, will help minimize 
the disruption to people with SCI and their fami-
lies. These measures will also reduce the overall 
costs to society, in terms of dependency and lost 
productivity, and to the individual, in terms of 
lower self-esteem and impaired quality of life. 
SCI is preventable, survivable and need not pre-
clude health and social inclusion. But action by 
governments and other stakeholders is urgently 
required. Without effective action, SCI will 
remain, all too often, a catastrophe.
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Technical appendix A

Methods used in systematic reviews on 
epidemiological outcomes (incidence, 
prevalence, etiology, mortality, cost)

The Preferred Reporting Items for Systematic Reviews and Meta-analyses 
(PRISMA) statement was used as guideline to ensure a transparent and com-
prehensive reporting of the systematic review and meta-analyses (1). PRISMA is 
endorsed by leading organizations and medical journals (2).

Search strategy

The Pubmed/Medline and EMBASE, the Latin American and Caribbean Health 
Sciences Literature (LILACS), the Indian Medlars Centre (IndMed) and the African 
Index Medicus (AIM) databases were searched for relevant publications between 
January 1st 2000 and August 15th 2012. In this review, spinal cord injuries with 
traumatic and non-traumatic origin were included as defined in Chapter 4 and 
classified by the International Spinal Cord Injury Data sets (3–5). The databases 
were searched using the free search terms ‘spinal cord injuries’, ‘spinal cord injury’, 
‘spinal cord lesion’, ‘paraplegi*’, ‘tetraplegi*’, ‘quadriplegi*’, ‘traumatic spinal cord 
injury’, ‘spinal cord damage’ and ‘spina bifida’ and the abbreviations ‘SCI’, ‘TSCI’ 
and ‘NTSCI’. Further outcome-related free terms included ‘prevalence’, ‘incidence’, 
‘epidemiology’, ‘cause of ’, ‘cause of death’, ‘cost*’, ‘aetiology’, ‘etiology’ and ‘mortal-
ity’. The full text was searched using the MeSH terms and subject headings for 
SCI ‘spinal cord injury’, ‘paraplegia’, ‘quadriplegia’ and ‘spinal dysraphism’, and 
outcomes ‘causality’, ‘epidemiology’, ‘incidence’, ‘prevalence’, ‘mortality’, ‘etiology’, 
‘cause of death’ and ‘costs and cost analysis’ if the databases allowed. The literature 
search was performed without any language restrictions, the MeSH term search 
was restricted to humans, the free term search was without restrictions, and only 
papers with abstracts available were included.

In addition reference lists of systematic reviews and literature summaries 
retrieved were screened for further publications, and an online hand search was per-
formed for epub, ahead of print, online first papers in journal issues from 1 August 
2012 to October 2012 (as available online on 8 October 2012). Journals screened 
were Spinal Cord, Journal of Spinal Cord Medicine, Spine, Journal of Rehabilitation 
Medicine, Journal of Neurotrauma, Archives of Physical Medicine and Rehabilia-
tion, PM&R (American Journal of Physical Medicine & Rehabilitation), Epidemi-
ology, International Journal of Epidemiology, American Journal of Epidemiology, 



European Journal of Epidemiology, Journal of 
Epidemiology & Community Health, Journal of 
Clinical Epidemiology, European Spine Journal, 
Journal of Bone & Joint Surgery, Acta Orthopae-
dica Scandinavica, Asian Spine Journal, Global 
Spine Journal, Journal of Neurosurgery: Spine, 
Neurology India, International Journal of Tech-
nology Assessment in Health Care, Journal of 
Evaluation in Clinical Practice, and Journal of 
Health Services Research & Policy. Finally SCI 
registry web sites were searched for data. Rele-
vant publications with a publication date after 
1 January 2000 that were found by random hand 
searches during the further development process 
of the report were used to supplement informa-
tion in the corresponding sections. In isolated 
cases regarding the outcome ‘cost’, particularly 
important publications from before 2000, which 
were retrieved by screening the reference list of 
publications, were also included.

Inclusion criteria

After a duplicate check, titles and abstracts of the 
obtained results were screened by two reviewers 
to determine eligibility for inclusion in the sys-
tematic review. In case eligibility could not be 
resolved based on the abstract, full length arti-
cles were obtained, translated where necessary 
and reviewed. Uncertainties were resolved by 
group consensus consisting of five researchers. 
For the outcome ‘incidence’ and ‘prevalence’, 
papers were included in the review if they: (1) 
described the population in the context of the 
general population; and (2) included main etio-
logical subgroups (paraplegia, tetraplegia, TSCI, 
NTSCI, SB). For ‘mortality’ papers had to at least 
define one or more of the following: (1) mortal-
ity rates (stratified or not); (2) relative mortal-
ity; (3) standardized mortality ratios (SMRs); 
and (4) life expectancy. In the case of ‘etiology’, 
studies were included if they reported on: (1) 
TSCI or NTSCI; (2) distribution of TSCI and 

NTSCI cause of injury by subspecifications (i.e. 
car crashes, sport, violence); and (3) percentages 
of subgroups. For comparative analysis, etiology 
data were reclassified using the classification rec-
ommended by ISCoS (3, 5) where needed.

Exclusion criteria

For all outcomes, studies were excluded if they 
exclusively reported on one SCI condition sub-
group (osteochondrodysplasia, neurosyphilis, 
poliomyelitis, HTLV-infection, hereditary spas-
tic paralysis, locked-in-syndrome, flaccid paral-
ysis, Brown-Sequard syndrome, central cord 
syndrome, SCIWORA, malignant spinal cord 
compression), specific complications or co-mor-
bidities (after vascular or spine surgery, cancer), 
ethnic minorities and employment backgrounds 
(veterans), single specific circumstances (work-
related SCI) if not representative of the whole 
population, and costs treatment comparisons 
or subtreatments (thrombosis, cauterization, 
drugs). The same was applied for single case reg-
istries (e.g. car crash in trauma registries) or case 
studies. In the case of spina bifida, data were only 
extracted from papers reporting incidence data 
and, when available, from pre- and post-fortifi-
cation studies. Studies were further excluded if 
data reporting was incomplete (i.e. number of 
deaths and SCI cases missing).

For the US Spinal Cord Injury Model System 
data were primarily extracted from the 2011 
report as this proved to be richest and most 
detailed data presentation in terms of stratifica-
tion across sociodemographic and time domains 
(6). In the case of foreign language papers 
that had met the eligibility criteria, the group 
screened the English abstracts and decided on 
the most representative studies to be translated 
for data extraction. Where there were duplicate 
or overlapping publications, the most recent 
and/or comprehensive study was included in the 
systematic review.
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Data extraction

Data were extracted from the full-length papers 
on main study characteristics, information 
regarding the inclusion and exclusion criteria, 
and all relevant data towards the outcomes (inci-
dence, prevalence, etiology, mortality, cost). The 
quality of the data extraction was tested using 
existing systematic reviews retrieved by the 
search to cross-check data reported. Final sum-
mary table data were again cross-checked and 
compared to the original reporting papers by 
three group members. Where relevant data were 
only available graphically (e.g. a Kaplan–Meier 
plot for cumulative survival), scanned graphs 
were converted to data using the graph digitizer 
software. Furthermore, for studies that provided 
information on the total number of TSCI or 
NTSCI cases over a given time period in a well 
defined catchment area (mostly country), but not 
incidence rates, country-specific population size 
estimates were obtained from available Internet 
resources (country-specific National Statistical 
Office or Global Burden of Disease database) to 
estimate crude incidence rates.

Recalculation of estimates

In cases where population averages were not 
available, we derived population average esti-
mates using reported stratified estimates that 
were weighted for the relative population of the 
respective strata.

Figure 2.5. Distribution of 
traumatic SCI by WHO region
Studies reporting on TSCI etiology in adult and 
mixed adult/paediatric populations were selected 
for calculation of regional etiology sum scores 
based on a variety of criteria. When available, 
nationwide or largest studies from most recent 
years were selected, but only those that reported 
on both road traffic crashes and falls. Overlap in 
years reported led to exclusion of studies with 
lesser stratification across etiologies or reporting 
of etiology type in the category ‘other’. For the 
USA the most-recent NSCISC 2011 annual report 
(6) was used as primary data source, also to avoid 
issues of data overlap by year and subgroups used 
in specific studies relying on Model Systems data.

Regional estimates for the overall etiology of 
TSCI were derived in two steps. First, a coun-
try-specific TSCI etiology was derived using the 
weighted-average distribution of causes by fac-
toring in the sample size of the available studies. 
Second, a regional estimate of TSCI was calcu-
lated using the weighted-average distribution for 
cause-specific TSCI by country by factoring in 
the 2011 population size of countries that pro-
vided data. Population data were taken from the 
online resource of the United Nations statisti-
cal office (7). Of note, available data for Taiwan, 
China (8), were used to calculate the estimate for 
China, but they had little impact on the overall 
estimate given the relatively small sample size.
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Limitations of the data sources used in Chapter 2
While all efforts have been made to use the best available data, there are several 
limitations in the data used in this chapter notably:
■ variation in SCI case definition and the inclusion criteria;
■ variation in representativeness of the available SCI data. The actual repre-

sentativeness of the data is not always evident, i.e. whether national statistics 
draw on national, regional or subregional data;

■ variation in the level of completeness of the collected (local or national) data;
■ inadequate quality of methodological reporting.

Several specific limitations were identified related to the main indicators used 
in this report. They are as follows:
■ Incidence: Source population of cases (catchment area) is often poorly defined, 

particularly in studies reporting on regional data, multicentre or single centre 
data (e.g. it is not always known if the hospital is the only regional referral 
centre for SCI). Furthermore, for incidence of TSCI, it is often unclear whether 
individuals that die from SCI at the time of injury are included. For NTSCI 
incidence, it is frequently unclear if people identified with SCI at the end-of-
life care are included.

■ Prevalence: The reference population of cases is often poorly defined. Most 
countries do not have direct prevalence data available, and proxy data are dif-
ficult to access (e.g. insurance data, disability benefit data). As a result preva-
lence estimates are frequently derived from modelling studies that rely on a 
weak evidence base, involve bold assumptions, and hence have a large level of 
uncertainty.

■ Mortality: Methodological criteria and procedures for inclusion and exclusion 
of cases in the evaluation of cumulative mortality (e.g. Kaplan–Meier method) 
or modelling of mortality rates or risk factors for mortality (time to event anal-
ysis, Cox regression) are commonly not described. In particular, few studies 
report on loss to follow-up and the completeness of mortality ascertainment 
(right censoring). Furthermore, it is often not clear if early mortality cases are 
included in analysis (left censoring).

■ Etiology: Future studies should more strictly adhere to the international rec-
ommendations of ISCoS on the classification and hierarchical reporting of 
TSCI and NTSCI etiology. In addition, TSCI cases related to work and self-
harm (suicide attempts) need systematic documentation (i.e. on top of the 
ISCoS classification; falls stratified by work and suicide, etc).





213

Technical appendix C

Meta-analysis of spina bifida data
A random effects meta-analysis on the extracted annual incidence* data for spina bifida 
was conducted to derive a summary estimate for three types of available data. Data types, 
in increasing order of completeness and preferential usage in the analysis, included live 
birth data only; live and stillbirth data; and live, stillbirth, and termination of pregnancy 
data. Meta-analyses were conducted with the statistical package STATA, version 12.1, 
using the command ‘metan’. The annual incidence rates with standard errors were used 
as point estimates and measures of variance for individual studies, respectively. Results 
of the analyses are graphically displayed as Forest plots and are stratified by data type.

Some of the variation observed among reported incidence rates could be due 
to several factors, including race, socioeconomic status, measurement techniques, 
and cultural influences (1, 2). To identify the impact of the observed variation on 
overall rates, a sensitivity analysis was conducted by excluding those studies that 
appeared to be particularly heterogeneous compared to the majority of studies, 
namely the study conducted by Alasfoor et al. in Oman (3) and studies for China 
conducted by Li et al. (4, 5). When excluding only the Oman study, the incidence 
rate of spina bifida dropped to 7.4/10 000. Exclusion of the two studies by Li et 
al. resulted in an overall incidence rate of 8.4/10 000, while exclusion of both the 
Oman study and the two China studies resulted in an incidence rate of 7.2/10 000.

A subgroup analysis was performed, in addition to the meta-analysis results, 
that considered the impact of the type of data used in each study included in the 
meta-analysis for incidence rate of spina bifida. The subgroup analysis revealed 
that the incidence rate observed among those studies using live birth data only was 
4.5/10 000, compared to the incidence rate calculated including all studies regard-
less of data type, which was 8.4/10 000.

* Note: In the literature on spina bifida, the terms ‘prevalence’ and ‘incidence’ 
are used inconsistently. Rothman et al. (6) define the proportion of babies born 
with some malformation as a prevalence proportion and not an incidence rate. 
The incidence of malformations is then the occurrence among the population of 
embryos. Nonetheless, for this report the term ‘incidence’ is used when reporting 
rates of spina bifida, as studies which used different data types, including data on 
terminations of pregnancy, were included.
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Meta-analysis of the effect of folic acid food 
fortification on spina bifida incidence rates
The burden (additional cases of spina bifida pregnancies due to the lack of folic acid 
food fortification (FAFF)) was estimated under the following assumptions and 
considerations: the global number of live births serves as a proxy for all pregnan-
cies (including spontaneous abortions, stillbirths, and terminations of pregnancy 
(TOPs)) because spina bifida is a relatively rare condition. Therefore undetected 
cases would not have a large effect on the estimated incidence and FAFF would 
have a similar impact on incidence of spina bifida worldwide. For the calculation 
of burden, regional estimates of spina bifida background incidence rates were cal-
culated to address regional variation so as to obtain a more precise estimate.

The estimated number of potentially preventable spina bifida pregnancies was 
based on the effect size of FAFF calculated from only those studies that reported 
incidence rate (IR) of spina bifida in live births, because worldwide birth data were 
only available for live births.

Additionally, a meta-regression was performed to determine if any of the 
between-study heterogeneity could be explained by certain measured covariates, 
namely incidence rate pre-FAFF and type of data used (live birth only, live, still-
birth or TOPs). The meta-regression was performed using STATA, version 12.1, 
with ‘metareg’ command. Results from meta-regression suggested that the inci-
dence rate of spina bifida before FAFF legislation was significantly associated with 
effect of FAFF. However, no significant association was observed between type 
of birth data used and effect of FAFF. Overall, the model explained 92% of the 
heterogeneity seen in the original meta-analysis (see Figure D.1). The impact of 
background incidence rate pre-FAFF on the effect size of FAFF was taken into 
consideration when calculating the number of potentially avoidable spina bifida 
pregnancies; this information was obtained from the meta-regression. Therefore, 
if the burden of spina bifida was estimated using incidence rates and effect sizes 
calculated from live birth data only, potentially 37  979 pregnancies with spina 
bifida could be prevented.

Since only live births were included, it is likely that the number of poten-
tially preventable pregnancies is underestimated for several reasons. For example, 
a pregnancy may be more likely to be terminated if there is a case of spina bifida. 
Also, although the literature does not suggest that there is an increased risk of 
stillbirths in pregnancies with spina bifida, the lack of information on stillbirths 
affected by spina bifida might cause an attenuation of the true incidence. 
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Figure D.1. Spina bifida incidence rates 
before FAFF and the effect of FAFF 
(risk ratio) 
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Accessibility

The extent to which an environment, ser-
vice or product can be used by as many 
people as possible, and in particular by 
people with disabilities.

Accessibility standard

A standard is a level of quality accepted as 
the norm. The principle of accessibility may 
be mandated in law or by treaty, and then 
specified in detail according to regulations, 
standards or codes, which may be compul-
sory or voluntary.

Assistive device or technology (AT)

Any item or piece of equipment, whether 
acquired commercially, modified or cus-
tomized, that is used to increase, maintain 
or help a person to perform a task or activity.

Community-based rehabilitation (CBR)

A strategy within general community devel-
opment for rehabilitation, equalization of 
opportunities, poverty reduction, and social 
inclusion of people with disabilities, that is 
implemented through the combined efforts 
of people with disabilities, their families, 
and relevant governmental and nongovern-
mental health, education, vocational, social 
and other services.

Co-morbidity

An additional health condition that an indi-
vidual may also experience, which is inde-
pendent of and unrelated to the primary 
health condition.

Convention on the Rights of 
Persons with Disabilities (CRPD)

An international treaty, adopted at the United 
Nations in 2006, that specifies both general 
human rights principles of dignity, nondis-
crimination, participation, accessibility and 
equality for persons with disabilities, as well 
as specific human rights relating to all areas 
of social life – family and community, edu-
cation, employment and access to health and 
social resources. CRPD has an explicit social 
and economic developmental dimension.

Disability

In the ICF, an umbrella term for impair-
ments, activity limitations and participation 
restrictions, denoting the negative aspects of 
the interaction between an individual with 
a health condition and environmental and 
personal factors.

Enabling environments

Physical and human-built environments 
that support a person’s participation 
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through the removal of barriers and the 
provision of facilitators.

Environmental factor

In the ICF, any feature of the physical, social 
and attitudinal environment in which people 
live and conduct their lives, e.g. products 
and technology, the natural environment, 
support and relationships, attitudes and ser-
vices, systems and policies.

Functioning

In the ICF, a term for body functions, body 
structures, activities and participation. It 
denotes the positive aspects of the interac-
tion between an individual (with a health 
condition) and that indi vidual’s contextual 
factors (environmental and personal fac-
tors). The term ‘function’ refers only to the 
functions of the body.

Health condition, secondary

An additional health condition that an indi-
vidual with a primary health condition may 
experience and that arises from an increased 
susceptibility or vulnerability caused by the 
primary health condition, e.g. pressure ulcers.

Impairment

In the ICF, a significant deviation in body 
structure or physiological function of body 
systems (including mental functions), based 
on statistical population norms.

Incidence of SCI

The number of new cases of SCI during a 
specified time period.

International Classification of 
External Causes of Injury (ICECI)

A WHO classification that classifies types 
of injuries, their circumstances and their 
causes and that is used for measuring and 
monitoring the occurrence of injuries.

International Classification of 
Functioning, Disability and Health (ICF)

A WHO classification that provides a stand-
ard language and conceptual framework for 
the description of health and health-related 
states of functioning associated with the 
experience of health conditions.

International SCI Data Sets

Data sets composed of data about core catego-
ries of SCI-related physiological and psycho-
logical features and quality of life, which are 
appropriate for use in trials to test novel ther-
apies and rehabilitative strategies and devices.

Kneeling buses

Buses designed to laterally lower on the pas-
senger entrance side for easier access for 
people with mobility difficulties.

Mortality rate

The proportion of deaths in a defined popu-
lation or group of individuals in a defined 
area and period of time.

Non-traumatic spinal 
cord Injury (NTSCI)

Any damage to the spinal cord from a non-
traumatic cause, e.g. congenital/genetic mal-
formations such as spina bifida or acquired 
damage caused by infection, loss of blood 
supply (infarction), compression by a cancer 
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or tumour, or by slow degeneration of the 
vertebrae because of osteoarthritis.

Paratransit

An alternative mode of flexible private or 
public transportation (e.g. mini-buses or 
taxis) that does not follow fixed routes or 
schedules, designed to meet the transpor-
tation needs of people with disabilities, 
the elderly, or anyone who is unable to use 
mainstream modes of transportation. Also 
known as Special Transport Services (STS).

Pressure ulcers (sores)

Localized injuries to the skin and underly-
ing tissue, usually over a bone, that result 
from pressure alone or in combination with 
friction and that range from mild sores or 
wounds to serious tissue destruction.

Prevalence of SCI

The sum total of all cases of SCI found in a 
given population and at a given time.

Progressive realization

A principle of human rights law that acknowl-
edges that some economic and social human 
rights – such as the right to health – may 
be difficult for states to achieve in a short 
period because of resource constraints, but 
that requires them to achieve what they can 
within their means, and to achieve progres-
sively more as resources become available.

Prosthetist–orthotist

A health professional who provides pros-
thetic and orthotic care and other mobility 
devices designed to improve functioning. 
Orthotic care involves external appliances 
designed to support, straighten or improve 

the functioning of a body part; prosthetic 
interventions involve an artificial external 
replacement of a body part.

Reasonable accommodation

Necessary and appropriate modifications or 
adjustments, not imposing a disproportion-
ate or undue burden, to ensure that people 
with disabilities can exercise their human 
rights on an equal basis with others.

Rehabilitation

A set of measures that assists individuals who 
experience disability (or are likely to experi-
ence it) to achieve and maintain optimal func-
tioning in interaction with their environment.

Respite care

The provision of short-term, temporary pro-
fessional replacement caregiving for infor-
mal caregivers, such as family members, for 
people needing care who might otherwise 
need to be permanently placed in a facility 
outside the home.

Schools – inclusive, integrated, special

In inclusive schools, children with disabili-
ties attend regular classes with age-appro-
priate peers, follow the curriculum to the 
extent that is feasible, and are provided with 
additional resources and support accord-
ing to need. In integrated schools, children 
with disabilities are provided with sepa-
rate classes and additional resources within 
mainstream schools. In special schools (also 
called segregated schools), children with 
disabilities are provided with specialized 
services in separate settings from main-
stream educational institutions.
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Social housing

Social housing is housing provided, usually 
by local governments or NGOs, at low cost 
and on a secure basis to people with hous-
ing needs (also called “affordable housing” 
or “public housing”).

Social protection

Social programmes that aim to reduce dep-
rivation and unmet need arising from con-
ditions such as poverty, unemployment, old 
age and disability.

Spinal cord injury (SCI)

Any injury to the spinal cord from traumatic 
and non-traumatic causes (see also defini-
tions of traumatic and non-traumatic SCI 
in this glossary). Damage or trauma to the 
spinal cord that results in an impairment or 
loss of function.

Spinal cord injury registry

A database that collects uniform clinical and 
other information about spinal cord injury 
in a population over time to evaluate out-
comes for a population for scientific, clinical 
or policy purposes.

Traumatic spinal cord injury (TSCI)

Any injury to the spinal cord that is caused by 
trauma or damage resulting from the appli-
cation of an external force of any magnitude, 
e.g. in the event of road traffic crashes, falls 
or acts of violence.

Travel chain

All elements that make up a journey, from 
starting point to destination, including 

the pedestrian access, the vehicles and the 
transfer points.

Universal design

Principles for the design of products, envi-
ronments, programmes and services that 
can be used by all people, to the greatest 
extent possible, without the need for addi-
tional adaptation or specialized design.

Vocational rehabilitation

Programmes designed to restore or develop 
the capabilities of people with disabilities 
to secure, retain and advance in suitable 
employment, e.g. job training, job counsel-
ling, and job placement services.
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available to the majority of people in the world. Once we have ensured survival, 
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