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An Estimate of the Prevalence of COPD in Africa: A Systematic
Analysis

Davies Adeloye,' Catriona Basquill,' Angeliki Papana,? Kit Yee Chan,' Igor Rudan,’ and Harry Campbell’

1 Centre for Population Health Sciences, The

University of Edinburgh Medical School,
Edinburgh, UK Abstract

2 University of M ia, Egnatias, Th iki . . . . .
g?;ﬁf'w" acedonia, Egnatias, Thessaloni Background: Chronic obstructive pulmonary disease (COPD) is among the leading

causes of death globally, accounting for about 3 million deaths worldwide in
2011. We aimed to estimate the prevalence of COPD in Africa in the year 2010 to
provide the information that could assist health policy in the region. Methods: We
conducted a systematic review of Medline, EMBASE and Global Health for studies
on COPD published between 1990 and 2012. We included original population based
studies providing estimates of the prevalence of COPD. We considered the reported
estimates in terms of the mean age of the sample, sex ratio, the year of study and
the country of the study as possible covariates. Results from two different types
of studies, i.e., based on spirometric and non-spirometric diagnosis of COPD, were
further compared. The United Nation Population Division’s population figures were
used to estimate the number of COPD cases in the year 2010. Results: Our search
returned 243 studies, from which only 13 met our selection criteria and only five
were based on spirometry. The difference in the median prevalence of COPD in
persons aged 40 years or older based on spirometry data (13.4%; IQR: 9.4%—22.1%)
and non-spirometry data (4.0%; IQR: 2.1%—-8.9%) was statistically significant (p =
0.001). There was no significant effect of the gender or the year of the study on
the reported prevalence of COPD in either set of studies. The prevalence of COPD
increased with age in spirometry-based studies (p = 0.017), which is a plausible
finding suggesting internal consistency of spirometry-based estimates, while this
trend was not observed in studies using other case definitions. When applied to
the appropriate age group (40 years or more), which accounted for 196.4 million
people in Africa in 2010, the estimated prevalence translates into 26.3 million
(18.5-43.4 million) cases of COPD. Comparable figures for the year 2000 based on
the same prevalence rates would amount to 20.0 million (14.1-33.1), suggesting
an increase of 31.5% over a decade that is attributable to ageing of the African
population alone. Conclusion: Our findings suggest that COPD is likely to already
represent a very large public health problem in Africa. Moreover, rapidly ageing
African population should expect a steady increase in the number of COPD cases
in the next decade and beyond. The quantity and quality of available evidence
does not match the size of the problem. There is a need for more research on COPD
Africa, chronic obstructive, COPD, chronic prevalence, but also incidence, mortality and risk factors in Africa. We hope this
bronchitis, prevalence, pulmonary disease study will raise awareness of COPD in Africa and encourage further research.

Dr. Davies Adeloye, WHO
Collaborative Centre for Population Health Research
and Training, Centre for Population Health Sciences,
University of Edinburgh Medical School, Edinburgh,
EH8 9AG, UK, Tel: +44 (0) 131 650 3204; . . . . . .
Fax: 0131 650 6909: email: Davies Adeloye@ed.ac.uk The burden of non-communicable diseases (NCDs) is rapidly increasing

worldwide. A general consensus at the 2011 United Nations high level meeting
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on NCDs affirmed that they jointly became the leading
causes of deaths globally, and are expected to account
for about 52 million deaths by 2030 (1, 2). The focus
of the World Health Organization (WHOQO) and many
stakeholders has turned towards addressing this burden
more actively, especially in Africa and other low- and
middle-income countries (LMIC), where a large public
health burden is still being caused by infectious diseases
(2). Africa is currently experiencing the fastest rate of
urban development worldwide (2, 4). With increasing
standard of living and improved care seeking, life expec-
tancy across many African nations will continue to rise
(4). The growing burden of NCDs in Africa is partly due
to demographic changes and ageing of the population,
and partly to rapid urbanization and adoption of urban
lifestyles (2, 5). In combination, these two main drivers
of the pandemics of NCDs are likely to increase both the
prevalence and the absolute number of cases for many
NCDs across Africa in the near future (2).

Chronic respiratory diseases (CRDs) rank among the
leading causes of morbidity and mortality among NCDs
worldwide, accounting for 4.7% of global disability-
adjusted life years (DALYs), of which chronic obstructive
pulmonary disease (COPD) is responsible for about two-
thirds (5). According to 2008 global burden of disease
(GBD) estimates, over 600 million have allergic rhinitis,
300 million people have asthma, and 210 million people
have COPD (1, 6,7). The WHO also estimates that COPD
is responsible for about 3 million deaths globally in 2011,
accounting for about 9.1% of all NCDs deaths (8). COPD
is currently the fourth leading cause of death globally and
is projected to be the third leading cause of death by 2030
(8), by which point it is expected to overtake HIV/AIDS
as the leading cause of death in Africa (9).

The increasing burden of COPD in Africa can be
attributed to factors such as tobacco smoking, envi-
ronmental pollution, exposure to combustion products
of biomass fuels (from coal, firewood and agricultural
residue), occupational dusts, tuberculosis, and long-
term sequelae of childhood respiratory infections (10).
Attempts at reducing this burden have been hindered
mainly due to: inadequate standards of health promo-
tion and other health services; insufficient attention
from health planners, government regulators and media;
absence of national guidelines on the management of
COPD and lack of funds (11, 12). In fact, in many urban
African settings, reports reveal an increasing consump-
tion of tobacco products (10), which is made worse due to
lack of government regulations on tobacco sales and use
(10, 11). In some mixed, urban and rural settings, most
households still use firewood and charcoal for domestic
cooking and many countries are yet to implement con-
trol strategies for biomass fuel exposure (10, 12).

The treatment of COPD in many resource-poor set-
tings has also been a huge challenge (13). Inhaled ste-
roids, which are an effective treatment of COPD, have
been included in the amended WHO list of essential
medicines (10). However, these are mostly unavailable
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and/or unaffordable in many African settings (9, 14). In
fact, policymakers in some African countries have stated
that it may be unrealistic to assume that essential drugs
for treating COPD and other CRDs can be given free to
patients (11, 14). This raises critical questions of equity
and priority setting, since drugs for HIV/AIDS and
tuberculosis are typically supplied free in Africa (9, 11).

Moreover, there is a lack of standard treatment guide-
lines and protocols for the management of COPD, and
when available, health workers have not been adequately
trained to identify and treat the disease (15). Lung
function assessment is vital to COPD diagnosis and in
quantifying airflow obstruction, and this is often needed
to differentiate COPD from other obstructive airway
diseases (11). It has been reported that spirometer, peak
flow meter, and simple lung function test apparatus are
scarcely available in many African settings and most
treatments have mainly been based on acute exacerba-
tions rather than an overall disease management plan
(11, 16). Therefore, delayed diagnosis of COPD typically
follows lengthy periods of hesitation from doctors and
concerns raised by patients and their families (10, 17).

The understanding of the epidemiology of COPD on
the African continent is still very limited (11). Although
systematic reviews have been conducted on COPD in
Africa (10-12), only one of them is about the continent-
wide burden of COPD, while two other two focused on
sub-Saharan Africa. These reviews mainly provided a
systematic presentation of the available evidence, but
there is still a need to further analyse the available stud-
ies to understand the appropriateness of the case defini-
tion used (spirometry vs non-spirometry data) and the
effects of covariates such as sex, age, year of the study
and country of the study. Researchers, policy makers
and other stakeholders in Africa could be assisted with
such information in designing further studies. There-
fore, in this paper we aim to provide a deeper insight
in the problem of COPD in Africa, by examining and
comparing the two available types of data (spirometry-
based and other) and investigating the role of covariates
on the prevalence of COPD in Africa.

Methods

Search strategy and data sources

After identifying the relevant Medical Subject Headings
(MeSH) and keywords, a systematic search of Medline,
EMBASE and Global Health was conducted. The publica-
tion period studied was from January 1990 up to Septem-
ber 2013. Further relevant studies were identified through
searching the references of all selected studies. African
countries were included based on the World Bank list of
economies (July 2012) (22). The search terms employed are
shown in Table 1. No language restrictions were applied.

Characteristic features of the identified African studies
Primary research on COPD in Africa has been very
limited. This has in part been linked to challenges in

Copyright © 2015 Informa Healthcare USA, Inc



Table 1. Search terms

1 africa/ or exp africa, northern/ or exp algeria/ or exp egypt/ or exp libya/
or exp morocco/ or exp tunisia/ or exp “africa south of the sahara”/ or
exp africa, central/ or exp cameroon/ or exp central african republic/
or exp chad/ or exp congo/ or exp “demaocratic republic of the congo”/
or exp equatorial guinea/ or exp gabon/ or exp africa, eastern/ or exp
burundi/ or exp djibouti/ or exp eritrea/ or exp ethiopia/ or exp kenya/
or exp rwanda/ or exp somalia/ or exp sudan/ or exp tanzania/ or exp
uganda/ or exp africa, southern/ or exp angola/ or exp botswana/ or exp
lesotho/ or exp malawi/ or exp mozambique/ or exp namibia/ or exp
south africa/ or exp swaziland/ or exp zambia/ or exp zimbabwe/ or exp
africa, western/ or exp benin/ or exp burkina faso/ or exp cape verde/
or exp cote d’ivoire/ or exp gambia/ or exp ghana/ or exp guinea/ or exp
guinea-bissau/ or exp liberia/ or exp mali/ or exp mauritania/ or exp
niger/ or exp nigeria/ or exp senegal/ or exp sierra leone/ or exp togo/

exp vital statistics/ or exp incidence/
(incidence™ or prevalence* or morbidity or mortality).tw.
(disease adj3 burden).tw.

exp “cost of illness”/

exp quality-adjusted life years/
QALY.tw.

Disability adjusted life years.mp.

9 (initial adj2 burden).tw.

10 exp risk factors/

11 2or3or4or5or6or7or8or9ori0
12  exp Emphysema/

© N o g B~ W N

13 copd.mp.

14 exp bronchitis, chronic/ or exp pulmonary disease, chronic obstructive/
or exp pulmonary emphysema/

15 12or13or14
16 1and11and 15

the accurate diagnosis of this condition and the hetero-
geneity of published research protocols (18). Various
published reports have noted that symptoms of COPD,
asthma and other obstructive airway diseases do over-
lap, which often complicates the case ascertainment
in research studies (3). COPD has been previously
described in terms of its clinical and pathological presen-
tation, mainly as “chronic bronchitis” and “emphysema”
(19). These, however, have not adequately explained the
basic physiological impairment of the lungs in a COPD
patient that, according to pulmonologists, can be traced
to a reduced expiratory volume compared to the vital
capacity of the lungs (10, 19). The Global Initiative on
Obstructive Lung Disease (GOLD) and the ‘American
Thoracic Society/ European Respiratory Society’ (ATS/
ERS) have provided clear definitions of COPD based on
spirometry (defined as a ratio of forced expiratory vol-
ume in one second to forced vital capacity less than 70%
(FEV,/FVC<0.7) (20, 21), see Table 2.

Since the publication of GOLD and ATS/ERS criteria,
research outputs from Africa have still remained low,
with the few COPD studies from Africa being mainly
non-spirometric studies (11). Furthermore, existing
reviews have identified only ten countries in Africa that
have conducted and published research findings on
COPD and these are mainly from selected populations

www.copdjournal.com
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Table 2. GOLD and ATS/ERS COPD diagnostic criteria

GOLD criteria (20)
Stage Definition

| FEV,/FVC < 0.7
FEV,> 80% predicted

Il FEV,/FVC < 0.7
FEV, 50-80% predicted

1l FEV,/FVC < 0.7
FEV; 30-50% predicted

W FEV,/FVC < 0.7
FEV; < 30% predicted or
FEV; < 50% predicted plus chronic
respiratory failure

ATS/ERS criteria (21)
Severity Definition
At risk Post-bronchodilator FEV,/FVC > 0.7
Patients who: FEV; > 80% predicted

— Smoke/Pollutant exposure
— Cough/Sputum/Dyspnoea
— Family history of respiratory disease

Mild COPD Post-bronchodilator FEV,/FVC < 0.7
FEV; > 80% predicted

Moderate COPD Post-bronchodilator FEV,/FVC < 0.7
FEV, 50-80% predicted

Severe COPD Post-bronchodilator FEV,/FVC < 0.7
FEV, 30-50% predicted

Very Severe COPD Post-bronchodilator FEV,/FVC < 0.7

FEV; < 30% predicted

ATS: American Thoracic Society, ERS: European Respiratory Society, FEV;: forced expira-
tory volume in one second, FVC: forced vital capacity, GOLD: Global Initiative for chronic
Obstructive Lung Disease.

and occupational settings where the case definitions
were mostly based on respiratory symptoms (10). These
have all limited on-going research efforts towards deter-
mining the true burden of COPD in Africa.

Study selection

A parallel search and double extraction of data was con-
ducted by the first two co-authors. We retained original
population-based studies on COPD and/or chronic
bronchitis conducted in urban, rural or occupational
settings within African population groups. We also
ensured that the retained studies provided numerical
estimates on the prevalence of COPD and/or chronic
bronchitis, and had clearly defined methodologies. We
excluded studies that were hospital-based, had non-
human subjects, have been conducted before 1990, or
that were review publications.

Case definitions needed to comply with:

i)  the Global Initiative on Obstructive Lung Disease
(GOLD) criteria (20);

ii) the American Thoracic Society/ European Respira-
tory Society (ATS/ERS) criteria (21), {with GOLD
and ATS/ERS criteria both broadly defined as a
post-bronchodilatory (PBD) ratio of forced expira-
tory volume in one second to forced vital capacity
of less than 70% (PBD FEV,/FVC < 0.7)}; and/or

JOURNAL OF CHRONIC OBSTRUCTIVE
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iii) the 1965 British Medical Research Council (BMRC)
definition of chronic bronchitis, defined as “chronic
productive cough on most days for 3 months in 2
consecutive years in a person in whom other causes
of chronic productive cough have been excluded”
(20, 21), see Table 1 for detailed diagnostic criteria.

Data extraction and analysis

Data have been extracted from the retained studies and
included information concerning the corresponding
country, the study period, the mean age (and any age
groups that were studied specifically), the number of
cases, the sample size and the prevalence of COPD. Stud-
ies were broadly grouped into “spirometric” (defined as
complying with case definitions ‘i and ii, as mentioned
above) and “non-spirometric” (defined as complying
with case definitions ‘iii’). For studies conducted on the
same study site, population or cohort, the first chrono-
logically published study has been considered, with all
additional new data from more recent studies further
added.

For our analysis, the prevalence of COPD was sepa-
rately investigated from “spirometric” and “non-spiro-
metric” sets of studies and the effect of covariates (e.g.,
mean age, gender, year of study and the country). In
addition, the prevalence of COPD from the two types
of studies was compared. We used Pearson correlation
coefficients, ¢-test on equality of means, and the Mann-
Whitney test for equality of medians to study the effects
of case definition and other covariates on the prevalence
of COPD. We used the median and inter-quartile range
from spirometry-based studies and the United Nation
Population Division’s population figures to estimate the
number of COPD cases in the year 2010.

Results

Systematic review

Our search has returned 243 studies: Medline (66),
EMBASE (144), and Global Health (33). After screen-
ing the titles for relevance and excluding duplicates, 134
publications were selected. Sixty-nine abstracts satisfied
our inclusion criteria. After applying the quality crite-
ria, i.e. studies with clear case definitions and sampling
methods, 58 studies were excluded. Two additional
studies have been included from the search of the refer-
ence lists of the selected studies. A total of 13 studies
met the quality criteria and thus have been included in
our study (Figure 1).

Study characteristics

From the retained studies (23—35), 7 were conducted in
South Africa and Nigeria. Other countries represented
were Algeria, Ethiopia, Malawi, Morocco, Rwanda and
Tunisia. There were 5 spirometric (23, 27-29, 31) and
10 non-spirometric studies (24—26, 28, 30—35), with 13
and 20 data points, respectively; two studies reported
bothspirometricandnon-spirometricestimates(28,31)

JOURNAL OF CHRONIC OBSTRUCTIVE
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{Total hits =243}
Medline (66), EMBASE (144) & Global Health (33)

Total hits screened for relevance
(COPD studies conducted in
African settings). Titles
excluded (109)

[ Titles retained after screening (134) ]

Inclusion and Exclusion criteria
applied on abstracts (population-
based studies with numerical
estimates of COPD prevalence).
Abstracts excluded (65)

Abstracts retained after applying inclusion and
exclusion criteria (69)

Quality criteria applied on full
studies (COPD studies with
clear diagnostic criteria and
sampling methods). Studies

excluded (58)

Additional studies from
reference list of selected
publications (2)

[ Total studies retained for review (13) ]

Figure 1. Flow chart of the study selection.

(Tables 3 and 4). All studies focussed on subjects with
a mean age of 55.2 years and 49.2 years in spiromet-
ric and non-spirometric studies, respectively. Across
many studies, birth certificates were usually employed
in determining the age of subjects, and in the absence
of valid age-verification documents, historical land-
marks were employed. Studies were conducted mostly
within one year (7 studies), overall mean sample size
was 1241 (median 416), and study settings were pre-
dominantly mixed (urban and rural) (6 studies).

Prevalence estimates

First, we report separately the estimates of the prevalence
of COPD for the two types of data: spirometry-based
and all other studies (Table 5; Figure 2). The median
prevalence of COPD from spirometry-based studies is
13.4% (IQR: 9.4%—22.1%), while for all other studies it
is 4.0% (IQR: 2.1%—8.9%). This difference is statistically
significant (p = 0.001 for comparison of medians and p =
0.003 for comparison of means). The descriptive statis-
tics for other covariates, such as the year of study, mean
age, the number of cases and sample size are shown in
Table 5.

A significant positive correlation has been demon-
strated between the prevalence of COPD and the mean
age in the spirometry-based set of studies (see Figure 3),
withthe Pearson correlation coefficient of0.645 (p-value=
0.017). This is a plausible finding that suggests internal
consistency of spirometry-based estimates, while this
trend was not observed in studies using other case defi-
nitions. Moreover, no significant correlation could be
demonstrated between the prevalence of COPD and the

Copyright © 2015 Informa Healthcare USA, Inc
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Table 3. Overall study characteristics

Author Country, Location Study setting ~ Study period  Age range/Mean age Case definition

Ayo-Yusuf South Africa, National ~ Mixed 1998 >25 years BMRC criteria: cough with phlegm every day for at least 3

etal. (33) DHS months a year for at least 2 successive years

Buist, A.S. South Africa, Cape Mixed 2004-2006 >40 years GOLD criteria: postbronchodilator FEV,/FVC < 0.7

etal. (23) town

Desalu 00 Nigeria, Ekiti State Rural 2009 >35 years (mean BMRC criteria: cough with phlegm every day for at least 3

(24) age 55.5 £ 10.2) months a year for at least 2 successive years

Desalu et al. Nigeria, ljero-EXkiti Rural 2009 55+ 10 years ECRHS & BMRC criteria: cough with phlegm every day for at

(25) least 3 months a year for at least 2 successive years

Ehrlich, R.I. South Africa, National ~ Mixed 2004 >15 years BMRC criteria: cough with phlegm every day for at least 3

et al. (26) Household Survey months a year for at least 2 successive years

Fullerton, D.J. ~ Malawi, Blantyre and Mixed Urban 2001 >30 years (mean ATS/ERS criteria: FEV,/FVC < 0.7

etal. (27) Chikwawa districts and Rural age 45.0 years)

Gathuru, |.M. Nigeria, Benin Urban 1992-1999 30-69 yrs (mean ATS/ERS criteria: FEV;/FVC < 0.7; BMRC criteria: cough with

etal. (28) age 48.8 years) phlegm every day for at least 3 months a year for at least 2
successive years

Girdler-Brown  South Africa, Basotho ~ Occupational ~ 2007-2008 Mean age 49.4 ATS/ERS criteria: FEV,/FVC < 0.7; BMRC criteria: cough with

etal. (31) years phlegm every day for at least 3 months a year for at least 2
successive years

Khelafi, R. Algeria, Algiers Mixed 2009 21-89 years GOLD criteria: postbronchodilator FEV1/FVC < 0.7

etal. (29)

Laraqui Hosni  Morocco, Rabat Occupational ~ 2001-2002 >15 years BMRC criteria: cough with phlegm every day for at least 3

etal. (32 months a year for at least 2 successive years

Mengesha & Ethiopia, Addis Ababa ~ Occupational ~ 1997-1998 37 +8.0 years BMRC (1965) & ATS (1962) criteria: productive cough for >3

Bekele (34) months/year for at least 2 successive years

Musafiri, S. Rwanda, Kigali Mixed 2008-2009 >15 years (mean ATS/ERS guidelines: FEV;/FVC < LLN. LLN = lower limit of

et al. (30) age 38.3 years) normal, which is 5th percentile (1.645 SD below predicted);
BMRC criteria: cough with phlegm every day for at least 3
months a year for at least 2 successive years

Tabka et al. Tunisia, Tunis Occupational 1998 >15 years BMRC criteria: productive cough for >3 months/year for at

(35) least 2 successive years

ATS: American Thoracic Society, BMRC: British Medical Research Council, DHS: Demographic and Health Survey, ECRHS: European Community Respiratory Health Survey, ERS: European
Respiratory Society, FEV1: Forced Expiratory Volume in 1 second, FVC: Forced Vital Capacity, GOLD: Global Initiative for chronic Obstructive Lung Disease, LLN: lower limit of normal.

year of study or gender for both data sets (see Supple-
mentary Online Material).

When applied to the appropriate age group (40 years
or more), which accounted for 196.4 million people in

Africa in 2010, the estimated prevalence translates into
26.3 million (18.5-43.4 million) cases of COPD. Compa-
rable figures for the year 2000 based on the same preva-
lence rates would amount to 20.0 million (14.1-33.1),
suggesting an increase of 31.5% over a decade that is
attributable to ageing of the African population alone.

40.007

Discussion

2000 Although we recognize that there may be on-going
efforts to estimate the prevalence of COPD in Africa by
other research groups, among which the BOLD initia-
tive is particularly prominent (36), this study—to the
best of our knowledge—provides the first systematic
continent-wide estimates of COPD prevalence in Africa.
Our results show a significant association between
patient’s age and COPD prevalence in a spirometry-
based data set (4, 37-39), and further point out the sta-
tistically significant differences between spirometry and
o0 non-spirometry data, among which spirometry-based
estimates generally appear more homogenous and inter-
nally consistent.

20.007

% prevalence of COPD

10.00

T T
spirometry non-spirometry

type of data

Figure 2. Boxplots of the prevalence of COPD for the studies based on spirometry
and all other studies.
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The 2006 BOLD study (conducted across 12 sites
globally) reported a global COPD prevalence of 10.1%
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Table 4. Distribution of studies

(male 11.8%; female 8.5%) using GOLD criteria (23).
They did not quote overall estimates for Africa, as

Country Number of studies . . )
Ageria 29 ; South Africa was the only African study site (23). How-
Eihionia (34 : ever, that study reported a COPD prevalence of 22.2%
|op|.a( ) and 16.7% in South Africa among men and women aged
il (27 ! >40 years, respectively, which seems very high and it’s
Morocco (32) 1 unlikely to be representative for the rest of Africa (23).
Nigeria (24, 25, 28) 3 In other studies, conducted among community-based
Rwanda (30) 1 population samples, a spirometric prevalence of 13.6%
South Africa (23, 26, 31, 33) 4 was estimated in Malawi and 9.2% in Algerig (27, 29).
Turts] Other studies conducted in Africa were mainly non-

unisia (35) 1 . . . . .
Stud spirometric with low recorded prevalences (Nigeria

l_'ytyp_e 5.6%, South Africa 2.6% and Algeria 1.7%) (24, 26,
Spirometric (23, 27-29, 31) E 29). These are the major population-based studies on
Non-spirometric (24-26, 28, 30-35) 10 COPD conducted in Africa, with no systematic conti-
Studies reporting both (28, 31) 2 nent-wide prevalence estimates published.

Study setting Our mean and median prevalences from all study
Rural (24, 25) 2 populations were higher fqr the spirometric stucl}es
Urban (28) . compared to non-spirometric studies (Table 5), which
Vied (23, 26. 27 29.30. 33 6 supports previous reports on the under-estimation of

el e TR ) COPD from non-spirometric studies (23).

Occupational (31, 32, 34, 35) E Based on the retained studies, we note that the preva-
Study duration lence of smoking was high in some study populations,
<1 year (24-27, 29, 33, 35) 7 with odds of having COPD among current smokers
1-3 years (23, 30-32, 34) 5 estimated at 6.37 (Nigeria), 3.22 (Rwanda), and 1.15
>3 years (28) 2 and 2.84 (South Africa) §23, 24, 30, 33) (Table 6). It is

. important to note that this study is not a comprehensive
Sample size i . . .

1000 (2995, 27 98,31 32. 34. 35 9 review of smoking prevalence in Africa, as there were
<1000(23-25,27, 28, 31, 32, 34, 35) only four studies reporting COPD risks among current
1001-3000 (29, 30) 2 smokers (23, 24, 30, 33); it may therefore be inappropri-
>3000 (26, 33) 2 ate to draw conclusions based on this. However, some

authors warned that Africa is on the verge of a smoking

Table 5. Statistics for year, mean age, number of cases, sample size and prevalence of COPD for the spirometry-based studies and all other studies

Spirometry-based studies

Statistics Year Mean age No. of cases Sample size % prevalence of COPD
Data points 13 13 13 13 13
Mean 2004.85 55.2462 55.57 389.85 15.5946
Median 2006.00 53.5000 45.00 290.00 13.4000
Std. Deviation 3.934 11.49461 50.329 285.518 7.91887
Range 10 39.50 191 896 2415
Percentiles 25 2000.00 46.9000 20.11 160.00 9.3700

75 2008.50 62.0000 77.84 633.00 22.0500

Other studies

Statistics Year Mean age No. of cases Sample size % prevalence of COPD
Data points 20 20 20 20 20
Mean 2004.65 49.1750 68.52 1797.10 7.0015
Median 2004.00 49.1000 55.50 516.00 4.0350
Std. Deviation 4.043 14.29497 84.273 3044.636 7.18240
Range 11 60.00 358 13411 23.80
Percentiles 25 2002.50 39.5000 6.81 116.75 2.1225

75 2009.00 58.5000 80.00 2260.50 8.8500
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Figure 3. Plot of the prevalence of COPD versus the mean age from the
spirometry-based studies.

epidemic due to a rapidly spreading tobacco market in
the continent, and could be contributing to the growing
burden of chronic respiratory diseases in the region (43).

For example, Jha and colleagues reported an increas-
ing prevalence of smoking in Africa with an overall
prevalence of 18% in 1995 (44). In addition, a systematic
review of studies conducted among persons aged 15
years or more, across 14 countries in sub-Saharan Africa
(SSA), reported smoking prevalence ranging from 6%
to 24% between 1996 and 2005, with a high propor-
tion of young smokers (45). The increasing prevalence
was further underpinned in a 2006 demographic health
survey, also conducted across 14 countries in SSA,
with reported smoking prevalence ranging from 8% to
27% (46). Moreover, some other research findings have
shown that COPD prevalence in many parts of the world
increases along with the increasing number of cigarette
packs per year, with findings in some African popula-
tion groups suggesting they could be more prone to the
health risks from tobacco smoke than people living in
other world regions (10, 23, 47).

Meanwhile, according to the 2010 Institute for Health
Metrics and Evaluation (IHME) global burden of disease
studies, the DALYs and deaths for COPD decreased
between 1990 and 2010 by 2.0% and 6.4% respectively

Table 6. Prevalence of COPD in terms of smoking from selected studies

An estimate of the prevalence of COPD in Africa

(DALYs decreased from 78.3 to 76.7 million, and deaths
from 3.1 to 2.9 million) (5, 48). These are global esti-
mates based on complex modelling, and we appreciate
that these may not necessarily reflect the COPD preva-
lence in Africa for many different reasons, including
(but not limited to) contextual, socio-economic, demo-
graphic and ethnic differences in many regions of the
world. Furthermore, many concerns have been raised
about the choice of data and modelling methods used
in the GBD 2010, so we should treat their estimates with
caution until they are independently confirmed (49, 50).

Although we aimed to provide an evidence-based
and data driven prevalence estimate of COPD in Africa,
the current low research output and the major gaps in
data availability from many countries have greatly lim-
ited our analysis. We thus understand there could be
uncertainties surrounding the estimates of the preva-
lence of COPD, such as variations in population struc-
tures, diagnoses, sampling methods, and effects of other
health determinants (beyond the age of patients). First,
the number of retained studies was very low, with only
8 African countries represented, and over 50% of data-
points originating from South Africa and Nigeria. Our
results may therefore tend to reflect more the COPD
burden in these two countries and limit their generaliz-
ability to other African countries, given that those are
relatively wealthy countries in African terms. Second,
the overall sample size was relatively small (at 24,747),
with a mean and median sample size per study of 1,767
and 416, respectively. Third, there were significant varia-
tions in diagnostic criteria and survey methodologies
across studies. Most retained studies were population-
based cross-sectional studies. However, due to the very
limited evidence base and due to the published reports
that occupational COPD contributes significantly to
the global burden of chronic respiratory diseases (51),
we also included studies conducted in occupational
settings. As this is strictly within a population where
subjects have been exposed over time to COPD risks,
we understand this may potentially increase our preva-
lence estimates. Finally, we mention that across all stud-
ies, data on age- and sex-specific prevalence, including
corresponding data on urban-rural settings were not
always provided, although they are of vital importance
to perform further comparisons and reach conclusions

Study Sample COPD Current 0dds ratio of COPD among
Author setting size prevalence (%) smokers (%) current smokers (95% Cl)
Ayo-Yusuf et al. (33) Mixed 4464 3.2 7.3 2.84 (1.60, 5.04)"
Buist, A.S. et al. (23) Mixed 847 23.8 30.0* 1.15(1.00, 1.32)**
Desalu 00 (24) Rural 391 5.6 2.6 6.37 (2.12,19.4)
Ehrlich, R.I. et al. (26) Mixed 13468 2.6 21.7 -
Gathuru, .M. et al. (28) Urban 270 9.5 10.8 -
Musafiri, S. et al. (30) Mixed 1824 45 16.7 3.22 (1.53,4.31)

Todds ratio in women, *20 pack-years, **10 pack-years.
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about the prevalence of COPD in specific age groups or
settings.

Public health response to GOPD in Africa

A major setback in the fight against the growing burden
of COPD in Africa is the relative neglect by the govern-
ments of many African nations. COPD is thought to be
a rather complex disease, usually self-inflicted, irrevers-
ible, and difficult to treat (52, 53). Many African govern-
ments have not set up awareness campaigns and preven-
tive programmes that can help address these issues (9).
There is also the problem of unchecked urbanization,
with no policies and or legislation to protect citizens
from adverse effects, such as increase tobacco sales and
use, and air pollution from industrial effluents, smoke
and smog (10). For example, a study showed that less
than 10% of the global population, especially in Africa,
is fully protected by any form of tobacco-demand reduc-
tion measures (52). Addressing this is even more difficult
because tobacco companies, which can be important
drivers of some African economies, are using several
tactics to resist regulation against its products, includ-
ing: stressing the importance of tobacco to the economy
of the countries that grow it, funding political parties,
lobbying and influencing policies on tobacco products,
preventing anti-smoking adverts and campaigns and
buying off researchers and experts to create controver-
sies on established facts on smoking (54, 55).

Furthermore, research findings have also shown that
the risk of developing COPD from exposure to biomass
fuels is comparable to the risk from tobacco smoking (6,
56). This is particularly significant in Africa, as about
90% of rural settings still rely on unprocessed biomass
fuel for domestic cooking and heating, a situation made
worse due to inadequate health awareness and interven-
tion programmes reaching these settings (25). In fact,
evidence is now emerging that due to erratic power
supply and high costs of cooking gas in many African
nations, the use of charcoal and firewood is gradually
increasing among many urban dwellers, as this is now
considered a cheap alternative for domestic cooking (3,
10). It is believed that an improved biomass stove and
cooking environment remain the most cost-effective
intervention for reducing the prevalence of COPD in
sub-Saharan Africa (10).

Experts have reported that health sector reform pro-
grammes targeted at COPD and other chronic diseases
in many African countries have not been very effective
(16, 17). The Global Alliance against chronic Respi-
ratory Diseases (GARD), an initiative of the WHO,
recommends that a framework for chronic respira-
tory diseases surveillance should involve monitoring
the exposures, outcomes and health system capac-
ity response, and technically supporting appropriate
interventions where and when necessary (57). Accord-
ing to WHO African Regional Office, GARD functions
in Africa, but insufficient government support at a
country level often leads to non-implementation of

JOURNAL OF CHRONIC OBSTRUCTIVE
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programmes (10). In addition, while appreciable health
reforms and intervention programmes have been
conducted in parts of Africa, adherence to these pro-
grammes at a community and individual level is low (3).
For example, biomass stove intervention programmes
in some areas have not been effective; reports show
there are a wide range of national, regional, commu-
nity and individual reasons why people may not adhere
to the intervention programmes (9, 13). This further
underscores the importance of understanding cultural
backgrounds and social systems in an African setting
towards improving acceptability of many interventions
(10).

The delayed health care seeking behaviour in many
African populations has also affected the management
of COPD (10). For example, in a study of 298 patients
attending respiratory clinics in rural South Africa, the
observed median total delay to health facility was about
10 weeks, despite many being at severe stages of disease
(58). This has been linked to high cost of health care,
illiteracy and inherent cultural beliefs, with all these
resulting in increased patronage of traditional (herbal)
healers (9). Patients often present back at health centres
with complications from improper management given
by the traditional healers (59).

In health service delivery, studies have reported that
many health workers are ill-equipped in diagnosing
COPD, making the under-diagnosis of COPD a problem
confronting many African nations (40). Moreover, it is
believed that the under-recognition of COPD in Afri-
can countries may be because patients present late and,
even after presentation to health services, diagnoses are
typically delayed until the disease is relatively advanced
(40, 41). Research findings have shown that lack of (use
of) spirometers poses a very important practical chal-
lenge in rural settings with the main reasons being due
to unavailability, improper usage, and low awareness of
their importance (11). The unavailability and unafford-
ability of drugs have also affected health service deliv-
ery (10). Many countries provide free tuberculosis and
HIV treatments, while essential drugs for COPD and
other CRDs, such as inhaled beclomethasone, are either
unavailable or unaffordable (6, 60). This unavailability of
drugs may reflect lack of funds but may also be partly
due to available limited funds being used inappropri-
ately for expensive drugs that have no proven value in
the management of COPD (10).

The relatively low income status in Africa is also
contributory to the overall burden of COPD in Africa,
especially at the family and individual levels. Accord-
ing to clinicians, poor living conditions, such as over-
crowded homes, poor domestic cooking environment,
and poorly ventilated houses, may worsen COPD; and
due to the low income status, patients may still lack
the financial resources to seek proper treatment (61,
62). Personal healthcare expenses in Africa are mostly
out-of-pocket; there are no standard health insurance
schemes as found in high-income settings (13).

Copyright © 2015 Informa Healthcare USA, Inc



The low level of published research on COPD and
other CRDs has posed a major challenge to policymakers
and many stakeholders, as there are not yet enough evi-
denced-based findings that can contribute to informed
policy making to tackle this disease burden (59). The
limited amount of published research in Africa may be
due to challenges in conducting studies that would fully
adhere to internationally agreed case definitions (40).
For example, many studies now use post-bronchodila-
tory spirometry as a gold standard (42); whereas others
state that using post-brochodilator estimates may result
in a 5-50% reduction in prevalence compared to pre-
bronchodilator values (39). It has been suggested that
the low research output reflects the poor recent avail-
ability of research funding for COPD by funding agen-
cies, which in turn reflects their lack of priority given to
COPD (11, 16). The research priorities of many African
governments still focus on communicable diseases,
notably HIV/AIDS, tuberculosis and malaria (63, 64).
In addition, the influence of the tobacco industry, which
financially supports many governments in Africa, may
also have negatively affected research output in the field
(10, 65, 66).

Conclusion

The data on COPD in Africa is limited, with the few
published studies only available from some countries in
Africa. However, it is evident from those studies that the
burden of COPD in Africa is significant. With contin-
ued urbanization, rapid ageing and lack of correspond-
ing measures to check the effects on the population,
the burden of COPD will continue to grow and it is set
to become one of the major public health problems in
Africa.

There is need for more research on COPD preva-
lence, incidence, sequelae and mortality, along with
well-designed trials, to identify how to effectively reduce
risks from exposure to biomass fuels and tobacco smok-
ing. With improved awareness of this problem, policy
makers and governments of many African nations
should give more attention to NCDs such as COPD,
fund relevant research to improve evidence for decision
making, and thus make informed decisions on preven-
tive and treatment strategy options, and so help counter
the rising disease burden over the next decade.
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