
COMMENTARIES

CARDIOVASCULAR DISEASE MORTALITY IN SUB-SAHARAN AFRICA AND THE CARIBBEAN

Hakeem Ayinde, MD; Richard F. Gillum, MDIs there a full-blown stroke epidemic and a

growing ischemic heart disease (IHD) epidem-

ic in Sub-Saharan Africa? We aim to further

understand the evolution of stroke and IHD in

Sub-Saharan Africa with an analysis of the most

recent Global Burden of Disease estimates of

mortality for men of Sub-Saharan African

descent in Africa and in the Caribbean and a

review of recent studies found on PubMed and

reference lists of published articles. Stroke is

the most important cause of cardiovascular

disease mortality in men aged 60–64 years in

Africa and the Caribbean, but death rates and

rank may vary by region. Ischemic heart

disease is a leading cause in the Caribbean.

(Ethn Dis. 2014;24[4]:495–501)
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INTRODUCTION

African Americans and European
Americans are part of a global pandemic
of ischemic heart disease (IHD) and
stroke.1–10 But, are Africans protected
from IHD and predisposed to hyper-
tensive disease and stroke?1–6 In the
20th century, IHD became a leading
cause of death among African Ameri-
cans5,6 with death rates eventually, like
stroke, exceeding those in European
Americans.3 But, is there a full-blown
stroke epidemic and a growing IHD
epidemic in Sub-Saharan Africa?9 In this
commentary, we aim to expand the
understanding of the evolution of stroke
and IHD in Sub-Saharan Africa with an

analysis of the most recent Global Burden

of Disease estimates of mortality for men

of Sub-Saharan African descent in Africa

and in the Caribbean and provide a review

of recent studies found on PubMed and

reference lists of published articles.

ISCHEMIC AND
HYPERTENSIVE
HEART DISEASE

Among studies of the last decade,11–20

the INTERHEART Africa study,11 a

case-control study between 1999 and

2003, explored risk factors for myocar-

dial infarction across three different

ethnicities. Despite having a better

overall lipid profile compared to other

ethnicities, Sub-Saharan African men

with hypertension and diabetes were

found to have a 2–3 times increased risk

for myocardial infarction; hypertension

was the most common cause of heart

failure in Sub-Saharan African men. The

Sub-Saharan Africa Survey of Heart

Failure study found that heart failure

was due to hypertension in 45.3% of

cases, while IHD accounted for only

7.7%.12 The Heart of Soweto study

found that Blacks were more likely than

other groups to have heart failure (54%

vs 45%), and far less likely to have IHD

(6% vs 38%), with 68% of heart failure

caused by hypertension or dilated car-

diomyopathy.13 Hypertension preva-

lence rates were 25%–33% in rural,

and up to 39% in urban Africa.14–18

Among hypertensives, awareness was

15%–34%, with a 6%–8% control

rate.19,20 Urbanization and westerniza-

tion contributed to the burden of

hypertension.21 Thus, studies in Africa

have revealed low incidence of IHD but

high hypertensive morbidity.

STROKE

The Tanzania Stroke Incidence Proj-

ect22 met proposed criteria for stroke

incidence studies23 with community-based

surveillance and verbal autopsies between

2003 and 2006. Hai (a rural setting) had an

age-standardized stroke incidence rate of

108.6 per 100,000, similar to developed

countries.22 Dar-Es-Salaam (an urban

setting) had an age-standardized incidence

of 315.9 per 100,000.22 For comparison,

the Northern Manhattan Stroke Study of

1993 to 1996 found an incidence of 93 per

100,000 among Whites and 223 per

100,000 among Blacks aged $ 20 years.24

Between August 2005 and July 2006 in

Maputo, Mozambique, CT scans and

autopsies were utilized in the diagnosis of

92.3% of incident strokes. 58.4% had

ischemic stroke, 40.3% had hemorrhagic

stroke and 1.3% had sub-arachnoid hem-

orrhage. Hemorrhagic stroke was associat-

ed with a 2–3 fold increase in case fatality.20

Case fatality in Sub-Saharan Africa at one

month has been reported at between 27%

and 50% compared to 23% in the rest of

the world8,20,25–27 likely due to limited

access to quality stroke care. Hypertension

population attributable fraction is about

50% for stroke mortality.28 Reducing the

diastolic blood pressure by 10 mm Hg was

associated with a 56% reduction in stroke

incidence.29 Hypertension prevalence was

86.6% and 96% respectively in an African

ischemic stroke and hemorrhagic stroke
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Studies in Africa revealed low

incidence of IHD but high

hypertensive morbidity.
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cohort.20 Thus, high rates of stroke

mortality and morbidity were reported in

Sub-Saharan African men.

THE GLOBAL BURDEN OF
DISEASE STUDY 2010

The Global Burden of Disease,

Injuries, and Risk Factors Study 2010

gathered mortality data from vital

registration, verbal autopsy, surveillance

systems, survey/census, police reports

and research publications.30–34 A sys-

tematic review of IHD literature from

1980 to 2008 and of stroke literature

from 1990 to 2010 identified evidence

for estimates of burden of IHD and

stroke.30–34 Using a special analytic

technique (DisMod-MR), investigators

calculated estimates of mortality for 21

regions. Data were sufficient for high-

income regions, but missing or sparse in

Sub-Saharan Africa. Only one country

in Sub-Saharan Africa had .85%

coverage in their death registration

data.35

We examined the Global Burden of

Disease 2010 online database for IHD

and stroke death rates in 2010 and

trends since 1990 for Sub-Saharan

African men aged 60–64 years, a group

susceptible to IHD and stroke, likely to

have access to diagnostic services, and

perhaps less affected by garbage codes

(inappropriately assigned underlying

causes of death) than older age groups

or women.36 See Appendix 1 for

definitions of regions.

Table 1 shows the estimated death

rate and percentage of death due to

IHD. The estimated IHD death rate

ranged from 168 per 100,000 in Eastern

Africa to 365 in Central Africa. The T
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High rates of stroke mortality

and morbidity were reported

in Sub-Saharan African men.

COMMENTARY: STROKE AND IHD IN AFRICA - Ayinde and Gillum

496 Ethnicity & Disease, Volume 24, Autumn 2014



uncertainty intervals (UIs), although
wide, do not overlap when comparing
Central Africa or the Caribbean with
Eastern Africa. The estimated death
rates were similar in Central Africa
and the Caribbean (347). For Sub-
Saharan African men aged 50–69 years,
an estimated 87% of IHD deaths were
attributed to dietary risks, 27% to
tobacco use, and 29% to physical
inactivity (calculated one at a time;

hence sum to . 100%).

The estimated death rate due to
stroke was similar in Western and

Southern Sub-Saharan Africa (Table 1).
It appears slightly higher in Eastern
Africa (294), and is highest in the
Central sub-Saharan region (356).
While the UI for death percent overlap
for the contrast of Central with Eastern
Africa, those for the Caribbean do not
overlap with those for Eastern Africa.
The estimated death rate from stroke
appears to be similar between the
Caribbean and the Western and South-

ern Sub-Saharan regions.

Compared to 1990, IHD main-
tained its rank in Sub-Saharan Africa

as the fourth leading cause of death in

2010. However, estimated number of

deaths increased by 44% in all Sub-

Saharan African men. In Central Africa,

IHD rose from second to the leading

cause, the number of deaths increasing

by 70%. In Southern Africa, IHD fell

from second to third leading cause with

a decline in number of deaths of 6%

(perhaps due to HIV/AIDS epidemic).

In Western Africa and Eastern Africa,

IHD maintained its fourth rank, al-

though number of deaths increased by

90% and 23%, respectively. In the

Caribbean, IHD fell to second rank,

yielding to forces of nature (ie, the 2010

earthquake in Haiti), but with a 15%

increase in number of deaths.

Trends in estimated age-specific

IHD death rates for Sub-Saharan Afri-

can men aged 60–64 years in Africa

since 1990 failed to show consistent

increases. In fact, estimated rates in

most regions fell between 1990 and

2005. IHD death rates fell steadily in

the Caribbean (Figure 1a). While the

estimated age-specific stroke death rate

declined in most regions between 1990

and 2010, Sub-Saharan African men in

Central Africa had a steady increase in

estimated death rate during the same

period. In 2010 death rate from all

causes in Africa was 14% lower than the

2914 per 100,000 in 1990.

Because of the greater availability of

in-country data in the Caribbean than

in African regions, we also examined the

relationship of IHD mortality rate and

gross domestic product (GDP) per

capita only within that region. Estimates

of IHD death rate in men aged 60–

64 years ranged from 161 in Barbados

to 719 in Guyana. GDP per capita

ranged from $670 in Haiti to over

$21,000 in the Bahamas. No clear

relationship was apparent between the

two variables, even if the several obvious

outliers were ignored (not shown). Most

countries had a per capita GDP between

$5000 and $10,000 but IHD rates

varied widely in this range. In contrast

to IHD, higher GDP per capita was

Fig 1. Global Burden of Disease 2010 estimates of death rate for Sub-Saharan
African men aged 60–64 by region, 1990–2010 a. ischemic heart disease b. stroke
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associated with an exponential decrease

in stroke death rate as shown in the log-

linear plot in Figure 2.

EVOLUTION OF THE
CARDIOVASCULAR EPIDEMIC

Stages in the evolution of cardiovas-

cular disease in populations of Sub-

Saharan African origin have been pos-

tulated (Table 2).5 The Global Burden

of Disease study 2010 estimated IHD

death rates in Sub-Saharan African men

to range from quite low in Eastern

Africa to very high in Central Africa,

similar to those in the Caribbean or

high-income North America. However,

trends in estimated age-specific IHD

death rates for Sub-Saharan African

men aged 60–64 years in Africa since

1990 failed to show consistent increases

that might be expected in the case of a

growing IHD epidemic. Estimates for

stroke death rates were more consistent

with the postulated stages and negatively

correlated with GDP, a marker of

affluence (Tables 1 and 2). In Sub-

Saharan African men aged 60–64, die-

tary risks and high blood pressure were

likely the chief causes of IHD, with

tobacco playing a lesser role; high blood

pressure was the chief cause of stroke.

The lack of long-term, life-long expo-

sures to diets rich in saturated and trans

fats and refined carbohydrates or tobacco

in Sub-Saharan African men aged 60–

64 years in 2010 may explain their

persistent low estimated and observed

death rates from IHD. In contrast, life-

long exposure to high salt intake and the

stressors of life in modern Africa in the

absence of access to effective hyperten-

sion treatment likely explains the high

stroke death rates.

Recently, researchers have published

estimates for incidence and prevalence of

ischemic and hemorrhagic stroke based

on the Global Burden of Disease study

2010.37,38 Compared to high income

regions after controlling for age, Sub-

Saharan Africa was found to have lower

prevalence rates but higher mortality rates,

higher ratio of mortality to incidence, and

increasing mortality between 1990 and

2010. This pattern was attributed to more

limited access to primary health care (e.g.

hypertension treatment) and to stroke

treatment and secondary prevention.

Consistent with previous studies of

the US,33 IHD death rates fell in the

Caribbean since 1990 (Figure 1a). If true,

the Global Burden of Disease estimates

would suggest the possibility of a rapidly

progressing IHD epidemic in Sub-Sa-

haran African men in Central Africa,

contrary to previous reports,11–13,38–60

and a mature epidemic responding to

intervention in the Caribbean. However

the lack of country-specific data on cause

of death renders the data from Central

Africa suspect as indicated by wide

uncertainty intervals. Global Burden of

Fig 2. Relationship between stroke death rate and income level in the Caribbean

Table 2. Stages in the evolution of patterns of cardiovascular disease among persons of Sub-Saharan African origin

Stage

Risk Factors* Cardiovascular Outcomes

Westernization Urbanization Affluence Fat Intake Salt Intake Smoking Stroke IHD

1 0 0 0 + + 0 0 0
2 + + + ++ ++ + ++ 0
3 ++ ++ ++ ++ +++ ++ ++++ +
4 +++ +++ +++ +++ ++++ +++ ++++ ++
5 +++ ++++ +++ ++++ ++++ ++++ ++++ ++++
6 ++++ ++++ ++++ +++ +++ +++ ++ +++

* The degree to which each factor or disease is present in each stage is shown, with 0 denoting virtually absent and ++++ denoting present at highest reported level.
Reproduced and modified with permission from Gillum RF.5
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Disease estimates for IHD in Sub-Saharan

African men aged 60–64 years seem to be

‘‘ahead of schedule,’’ yielding rates con-

sistent with Stage V or VI, when in fact,

the limited epidemiologic and clinical

data for Sub-Saharan African men suggest

evolution of IHD no farther than Stage

III at most (Table 2).5,7 Some have

suggested that Global Burden of Disease

estimates were too high for Central and

Southern regions of Africa.7 Both the

stages and the Global Burden of Disease

IHD regional pattern should be consid-

ered hypotheses to be tested by future,

repeated multi-center surveillance studies

in Sub-Saharan African men.

Further research is needed to vali-

date mortality estimates for Africa and

render them adequate for testing hy-

potheses about IHD and stroke (Ta-

ble 2) and forecasting for health facili-

ties and manpower planning.39 Since

overestimation of IHD mortality is a

real possibility in the Global Burden of

Disease study, eg, in Central Africa,

improvements in methods may be

needed to gain a truly accurate picture

of IHD and stroke in Sub-Saharan

Africa. Moreover, the diversity of tribes,

ethnicities and cultures in Africa makes

it difficult to generalize findings, even

within countries. For example, the

burden of cardiovascular disease in

Southern Nigeria, which is mostly

suburban to urban and more western-

ized is expected to be higher than in the

more rural North. Discussion of coun-

try-specific data, however, is beyond the

scope of this article.

In conclusion, stroke is the most

important cause of cardiovascular disease

death in Sub-Saharan African men in

Africa and the Caribbean, but death rates

and rank may vary by region. Multicenter

community surveillance and verbal au-

topsy studies are needed to confirm the

validity of Global Burden of Disease

estimates for Africa. Community-based

surveys of the prevalence of cardiovascu-

lar risk factors would also shed light on

the determinants of the cardiovascular

disease burden in Africa.

ACKNOWLEDGMENTS

The authors acknowledge the suggestions
of George Mensah, MD, MPH, National
Institutes of Health, Bethesda, MD and
technical assistance of Peter Speyer, MBE,
MBA and other staff of the Institute for
Health Metrics and Evaluation, University
of Washington.

REFERENCES

1. Walker AR, Walker BF, Segal I. Some puzzling

situations in the onset, occurrence and future

of coronary heart disease in developed and

developing populations, particularly such in

sub-Saharan Africa. J R Soc Promot Health.

2004;124(1):40–46.

2. Mensah GA. Public health: Cardiovascular

disease insights–something new out of Africa.

Nat Rev Cardiol. 2013;10(8):433–434.

3. Mensah GA. Ischaemic heart disease in Africa.

Heart Br Card Soc. 2008;94(7):836–843.

4. Akinboboye O, Idris O, Akinboboye O, Akin-

kugbe O. Trends in coronary artery disease and

associated risk factors in sub-Saharan Africans.

J Hum Hypertens. 2003;17(6):381–387.

5. Gillum RF. The epidemiology of cardiovascu-

lar disease in black Americans. N Engl J Med.

1996;335(21):1597–1599.

6. Gillum RF, Mehari A, Curry B, Obisesan TO.

Racial and geographic variation in coronary

heart disease mortality trends. BMC Public

Health. 2012;12:410.

7. Ntsekhe M, Damasceno A. Recent advances in

the epidemiology, outcome, and prevention of

myocardial infarction and stroke in sub-

Saharan Africa. Heart Br Card Soc. 2013;99

(17):1230–1235.

8. Connor MD, Walker R, Modi G, Warlow CP.

Burden of stroke in black populations in sub-

Saharan Africa. Lancet Neurol. 2007;6(3):269–

278.

9. Lozano R, Naghavi M, Foreman K, et al.

Global and regional mortality from 235 causes

of death for 20 age groups in 1990 and 2010: a

systematic analysis for the Global Burden of

Disease Study 2010. Lancet. 2012;380(9859):

2095–2128.

10. Mathers CD, Loncar D. Projections of global

mortality and burden of disease from 2002 to

2030. PLoS Med. 2006;3(11):e442.

11. Steyn K, Sliwa K, Hawken S, et al. Risk factors

associated with myocardial infarction in Africa:

the INTERHEART Africa study. Circulation.

2005;112(23):3554–3561.

12. Damasceno A, Mayosi BM, Sani M, et al. The

causes, treatment, and outcome of acute heart

failure in 1006 Africans from 9 countries. Arch

Intern Med. 2012;172(18):1386–1394.

13. Sliwa K, Wilkinson D, Hansen C, et al.

Spectrum of heart disease and risk factors in a

black urban population in South Africa (the

Heart of Soweto Study): a cohort study.

Lancet. 2008;371(9616):915–922.

14. Edwards R, Unwin N, Mugusi F, et al.

Hypertension prevalence and care in an urban

and rural area of Tanzania. J Hypertens.

2000;18(2):145–152.

15. Addo J, Amoah AGB, Koram KA. The

changing patterns of hypertension in Ghana:

a study of four rural communities in the Ga

District. Ethn Dis. 2006;16(4):894–899.

16. Burket BA. Blood pressure survey in two

communities in the Volta region, Ghana, West

Africa. Ethn Dis. 2006;16(1):292–294.

17. Cappuccio FP, Micah FB, Emmett L, et al.

Prevalence, detection, management, and control

of hypertension in Ashanti, West Africa.

Hypertension. 2004;43(5):1017–1022. doi:

10.1161/01.HYP.0000126176.03319.d8.

18. Alberts M, Urdal P, Steyn K, et al. Prevalence

of cardiovascular diseases and associated

risk factors in a rural black population of

South Africa. Eur J Cardiovasc Prev Rehabil

Off J Eur Soc Cardiol Work Groups Epidemiol

Prev Card Rehabil Exerc Physiol. 2005;12(4):

347–354.

19. Agyemang C, Bruijnzeels MA, Owusu-Dabo

E. Factors associated with hypertension aware-

ness, treatment, and control in Ghana, West

Africa. J Hum Hypertens. 2006;20(1):67–71.

20. Damasceno A, Gomes J, Azevedo A, et al. An

epidemiological study of stroke hospitaliza-

tions in Maputo, Mozambique: a high burden

of disease in a resource-poor country. Stroke

J Cereb Circ. 2010;41(11):2463–2469.

21. Poulter NR, Khaw KT, Hopwood BE, et al.

The Kenyan Luo migration study: observations

on the initiation of a rise in blood pressure.

BMJ. 1990;300(6730):967–972.

22. Walker R, Whiting D, Unwin N, et al. Stroke

incidence in rural and urban Tanzania: a

prospective, community-based study. Lancet

Neurol. 2010;9(8):786–792.

23. Sudlow CL, Warlow CP. Comparing stroke

incidence worldwide: what makes studies

comparable? Stroke J Cereb Circ. 1996;27(3):

550–558.

24. Sacco RL, Boden-Albala B, Gan R, et al.

Stroke incidence among white, black, and

Hispanic residents of an urban community:

the Northern Manhattan Stroke Study.

Am J Epidemiol. 1998;147(3):259–268.

25. Walker RW, Rolfe M, Kelly PJ, George MO,

James OFW. Mortality and recovery after

stroke in the Gambia. Stroke J Cereb Circ.

2003;34(7):1604–1609.

26. Garbusinski JM, van der Sande MAB, Bartho-

lome EJ, et al. Stroke presentation and

outcome in developing countries: a prospective

study in the Gambia. Stroke J Cereb Circ.

2005;36(7):1388–1393.

27. Ogun SA, Ojini FI, Ogungbo B, Kolapo KO,

Danesi MA. Stroke in south west Nigeria: a

COMMENTARY: STROKE AND IHD IN AFRICA - Ayinde and Gillum

Ethnicity & Disease, Volume 24, Autumn 2014 499



10-year review. Stroke J Cereb Circ. 2005;36

(6):1120–1122.

28. Ezzati M, Hoorn SV, Lopez AD, et al.

Comparative Quantification of Mortality and

Burden of Disease Attributable to Selected

Risk Factors. In: Lopez AD, Mathers CD,

Ezzati M, Jamison DT, Murray CJ, eds.

Global Burden of Disease and Risk Factors.

Washington (DC): World Bank; 2006. Avail-

able at: http://www.ncbi.nlm.nih.gov/books/

NBK11813/. Accessed December 24, 2013.

29. MacMahon S, Peto R, Cutler J, et al. Blood

pressure, stroke, and coronary heart disease.

Part 1, Prolonged differences in blood pressure:

prospective observational studies corrected for

the regression dilution bias. Lancet. 1990;335

(8692):765–774.

30. Moran AE, Oliver JT, Mirzaie M, et al.

Assessing the global burden of Ischemic heart

disease: Part 1: methods for a systematic review

of the global epidemiology of ischemic heart

disease in 1990 and 2010. Glob Heart. 2012;7

(4):315–329.

31. Forouzanfar MH, Moran AE, Flaxman AD, et

al. Assessing the global burden of ischemic heart

disease: Part 2: analytic methods and estimates of

the global epidemiology of ischemic heart disease

in 2010. Glob Heart. 2012;7(4):331–342.

32. Institute for Health Metrics and Evaluation,

Human Development Network, The World

Bank. The Global Burden of Disease: Generating

Evidence, Guiding Policy – Sub-Saharan Africa

Regional Edition. Seattle, WA: IHME; 2013.

Available at: http://issuu.com/ihme/docs/

wb_gbd_report__sub-saharan_africa. Accessed

December 24, 2013.

33. Wang H, Dwyer-Lindgren L, Lofgren KT, et

al. Age-specific and sex-specific mortality in

187 countries, 1970–2010: a systematic anal-

ysis for the Global Burden of Disease Study

2010. Lancet. 2012;380(9859):2071–2094.

34. US Burden of Disease Collaborators. The state

of US health, 1990–2010: burden of diseases,

injuries, and risk factors. JAMA. 2013;310(6):

591–608.

35. Mathers CD, Lopez AD, Murray CJL. The

Burden of Disease and Mortality by Condi-

tion: Data, Methods, and Results for 2001. In:

Lopez AD, Mathers CD, Ezzati M, eds. Global

Burden of Disease and Risk Factors. Washington

(DC): World Bank; 2006. Available at: http://

www.ncbi.nlm.nih.gov/books/NBK11808/.

Accessed July 21, 2014.

36. Underlying Cause of Death. 1999–2010 Re-

quest. Cent Dis Control Prev Natl Cent Health

Stat Detail Cause Death File 1999–2010.

Available at: http://wonder.cdc.gov/ucd-icd10.

html. Accessed AJuly 21, 2014.

37. Feigin VL, Forouzanfar MH, Krishnamurthi

R, et al. Global and regional burden of stroke

during 1990–2010: findings from the Global

Burden of Disease Study 2010. Lancet.

2013;383(9913):245–255.

38. Krishnamurthi RV, Feigin VL, Forouzanfar

MH, et al. Global and regional burden of first-

ever ischaemic and haemorrhagic stroke during

1990–2010: findings from the Global Burden

of Disease Study 2010. Lancet Glob Health.

2013;1(5):e259–e281.

39. Roth GA, Murray CJL. The Global Burden

of Disease Study 2010 does not show a rise

in the age-standardized mortality rate for

cardiovascular disease in Sub-Saharan Africa.

Prog Cardiovasc Dis. 2013;56(3):278–280.

40. Vorster HH, Kruger A, Venter CS, et al.

Cardiovascular disease risk factors and socio-

economic position of Africans in transition:

the THUSA study. Cardiovasc J Afr. 2007;18

(5):282–289.

41. Marijon E, Trinquart L, Jani D, et al.

Coronary heart disease and associated risk

factors in sub-Saharan Africans. J Hum Hy-

pertens. 2007;21(5):411–414.

42. Kalk WJ, Joffe BI. Differences in coronary

heart disease prevalence and risk factors in

African and White patients with type 2

diabetes. Diabetes Res Clin Pract. 2007;77(1):

107–112.

43. Loock M, Steyn K, Becker P, et al. Coronary

heart disease and risk factors in Black South

Africans: a case-control study. Ethn Dis. 2006;

16(4):872–879.

44. Njenga FG, Kamotho CG, Joshi MD, et al.

Coronary artery disease and symptoms of

depression in a Kenyan population. East Afr

Med J. 2004;81(12):611–615.

45. Heart disease and cholesterol levels among

Africans puzzle researchers. Ethn Dis.

2004;14(4):610.

46. Nethononda MR, Essop MR, Mbewu AD, et

al. Coronary artery disease and risk factors in

Black South Africans–a comparative study.

Ethn Dis. 2004;14(4):515–519.

47. Yonga GO. Development of risk factors for

coronary artery disease in Africans. East Afr

Med J. 1998;75(9):493–494.

48. Vorster HH, Jerling JC, Steyn K, et al. Plasma

fibrinogen of black South Africans: the BRISK

study. Public Health Nutr. 1998;1(3):169–

176.

49. Saidi HS, Olumbe AOK, Kalebi A. Anatomy

and pathology of coronary artery in adult black

Kenyans. East Afr Med J. 2002;79(6):323–327.

50. Bertrand E. Coronary heart disease in black

Africans: an overview. East Afr Med J. 1995;

72(1):37–41.

51. Sparling PB, Noakes TD, Steyn K, et al. Level

of physical activity and CHD risk factors in

black South African men. Med Sci Sports Exerc.

1994;26(7):896–902.

52. Seedat YK, Mayet FG, Latiff GH, et al. Risk

factors and coronary heart disease in Durban

blacks–the missing links. South Afr Med J Suid-

Afr Tydskr Vir Geneeskd. 1992;82(4):251–

256.

53. Seedat YK, Mayet FG, Latiff GH, et al. Study

of risk factors leading to coronary heart disease

in urban Zulus. J Hum Hypertens. 1993;7(6):

529–532.

54. Vermaak WJ, Ubbink JB, Delport R, et al.

Ethnic immunity to coronary heart disease?

Atherosclerosis. 1991;89(2–3):155–162.

55. Steyn K, Jooste PL, Bourne L, et al. Risk

factors for coronary heart disease in the black

population of the Cape Peninsula. The BRISK

study. South Afr Med J Suid-Afr Tydskr Vir

Geneeskd. 1991;79(8):480–485.

56. Steyn K, Fourie J. Requirements of a coronary

heart disease risk factor intervention pro-

gramme for the coloured population of the

Cape Peninsula. South Afr Med J Suid-Afr

Tydskr Vir Geneeskd. 1990;78(2):78–81.

57. Maru M. Coronary atherosclerosis and myo-

cardial infarction in autopsied patients in

Gondar, Ethiopia. J R Soc Med. 1989;82(7):

399–401.

58. Shaper AG, Jones KW. Serum-cholesterol,

diet, and coronary heart-disease in Africans

and Asians in Uganda. Lancet. 1959;2(7102):

534–537.

59. Hannah JB. Civilisation, race and coronary

atheroma with particular reference to its

incidence and severity in copperbelt Africans.

Cent Afr J Med. 1958;4(1):1–5.

60. Mensah GA. Epidemiology of stroke and high

blood pressure in Africa. Heart Br Card Soc.

2008;94(6):697–705.

AUTHOR CONTRIBUTIONS

Design and concept of study: Gillum
Acquisition of data: Ayinde, Gillum
Data analysis and interpretation: Ayinde,

Gillum
Manuscript draft: Ayinde, Gillum
Statistical expertise: Ayinde, Gillum
Supervision: Gillum

COMMENTARY: STROKE AND IHD IN AFRICA - Ayinde and Gillum

500 Ethnicity & Disease, Volume 24, Autumn 2014



Appendix 1. List of countries by Global Burden of Disease 2010 region

Region Countries

Central Sub-Saharan Africa Angola, Central African Republic, Congo, Democratic Republic of the Congo, Equatorial Guinea, Gabon
Eastern Sub-Saharan Africa Burundi, Comoros, Djibouti, Eritrea, Ethiopia, Kenya, Madagascar, Malawi, Mauritius, Mozambique, Rwanda,

Seychelles, Somalia, Sudan, Tanzania, Uganda, Zambia
Southern Sub-Saharan Africa Botswana, Lesotho, Namibia, South Africa, Swaziland, Zimbabwe
Western Sub-Saharan Africa Benin, Burkina Faso, Cameroon, Cape Verde, Chad, Cote d’Ivoire, The Gambia, Ghana, Guinea, Guinea-Bissau,

Liberia, Mali, Mauritania, Niger, Nigeria, Sao Tome and Principe, Senegal, Sierra Leone, Togo
Caribbean Antigua and Barbuda, The Bahamas, Barbados, Belize, Cuba, Dominica, Dominican Republic, Grenada, Guyana,

Haiti, Jamaica, Saint Lucia, Saint Vincent and the Grenadines, Suriname, Trinidad and Tobago
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