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Abstract
Purpose of Review This review seeks to address knowledge gaps around the economic burden of diabetes in Africa. Africa is
home to numerous endemic infections and also prevalent non-communicable diseases including diabetes. It is projected that the
greatest increases in diabetes prevalence will occur in Africa. The importance of this review therefore lies in providing adequate
knowledge on the economic challenges that diabetes poses to the continent and describe the way forward in tackling this
epidemic.
Recent Findings Diabetes contributes to a huge amount of the global health expenditure in the world. There is a dearth of
information on the economic burden of diabetes in Africa with very limited number of studies in the area. Predictions do
show that Africa has the greatest predicted increase in both the burden of diabetes and associated diabetic complications but
yet contributes the lowest in the global annual healthcare expenses with regard to diabetes care. In 2017, the International
Diabetes Federation (IDF) estimated the total health expenditure due to diabetes at $3.3 billion. In Nigeria, the national
annual direct costs of diabetes was estimated in the range of $1.071 billion to $1.639 billion per year while the estimated
monthly direct medical costs per individual in Cameroon stands at $148. In Sudan, the direct cost of type 2 diabetes control
was $175 per year which only included the cost of medications and ambulatory care. People with diabetes are likely to
experience one or more chronic illness and a significant portion of the costs associated with these complications are
attributed to the underlying diabetes.
Summary The growing epidemics of diabetes and associated diabetic complications worldwide poses catastrophic financial
costs, especially in Africa where most of the expenses are paid by patients and families. The most common method used for
the estimation of the economic burden of a public health problem like diabetes is the cost-of-illness approach. Cost-of-
illness studies traditionally divide costs into three categories: direct, indirect, and intangible. The IDF estimated the total
health expenditure due to diabetes at $3.3 billion worldwide in 2017. Most of the existing studies in Africa estimated only
the direct costs. The medical direct cost of type 1 diabetes was higher than type 2. However, the estimations of costs of
diabetes in many countries in Africa may be underestimated due to absence of data on the relative contribution of cost of
diabetes complications.
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Introduction

There is compounding evidence that the prevalence of diabe-
tes has reached epidemic proportion in most parts of the globe
including Africa [1]. Rapid demographic growth, nutritional
and socioeconomic transitions are pointedly suggested to be
responsible for the rising surge of diabetes in Africa [2•].
Diabetes has threemain types: type 1 diabetes, type 2 diabetes,
and gestational diabetes. Type 2 diabetes represents by far the
most prevalent form of the affection (70–90%) [3•]. The grow-
ing epidemics of diabetes and associated diabetic complica-
tions worldwide poses a catastrophic financial cost, especially
in Africa where most of the expenses are paid by patients and
families [4, 5].

The mechanisms for diabetes healthcare finances in the
continent range from direct to intangible costs with no clear-
specific country data. Africa as a continent houses both rap-
idly growing and stagnant economies but their relative contri-
bution to diabetes healthcare expenditure is sparsely known.
This review therefore seeks to address the underlying mecha-
nisms and knowledge gaps about the economic burden of
diabetes in Africa.

The Epidemiological Burden of Diabetes

Type 1 diabetes which mainly affects children and adolescents
is increasing every year. It is estimated that the incidence of
type 1 diabetes is growing exponentially especially in children
below 15 years of age with the overall yearly increment esti-
mated to around 3% varying with regard to the different geo-
graphical regions of the world [6, 7]. A total of about 1 million
children and adolescents aged below 20 years are estimated to
have type 1 diabetes worldwide with Europe, North America,
and the Caribbean having the largest proportions of these [3•].
Africa however is not exempt from the rising type 1 diabetes
phenomenon. The African region currently has an estimated
50,600 children and adolescents below 20 years affected with
type 1 diabetes [3•]. Further compounding the problem is that
in many countries in Africa there is limited access to insulin
and inadequate health service provision; thus, children and
adolescents with type 1 diabetes suffer from high rates of
diabetes-related complications and early mortality [8].

Type 2 diabetes has equally seen a global increase in prev-
alence of epidemic proportions over the past decades [2•].
According to the International Diabetes Federation (IDF) es-
timates, type 2 diabetes has known a tremendous rise in num-
bers over the past 20 years from a global prevalence of 151
million adults (20–79 years) in 2000 to a staggering 425 mil-
lion adults in 2017 [3•, 9]. If nothing is done, this number is
expected to rise to an estimated 625 million adults by the year
2045 with the largest proportions being in low and middle
income countries including many countries in Africa [3•]

(see Fig. 1). About 15.5 million adults live with type 2 diabe-
tes in Africa with the highest proportions in persons aged
between 55 and 64 years. In Africa, a large number (69.2%)
of people have undiagnosed diabetes and more than half
(55.3%) of people with diabetes live in an urban setting, even
though the overall population in the region is grossly (60.3%)
rural. As urbanization increases and populations age, type 2
diabetes will pose an ever-growing threat. It is expected that
by 2045 there will be 40.7 million adults aged 20–79 years in
this region living with diabetes, more than double the number
in 2017.

Hyperglycemia in pregnancy also poses a threat in many
parts of the world with regard to the life-threatening compli-
cations for the mother and offspring. Africa has the lowest raw
prevalence of about 9.5% [3•] compared to 26.6% in the
South-East Asia region which represents the highest preva-
lence in the world.

In 2017, according to IDF estimates, more than 298,160
deaths (6% of all mortality) in Africa were attributed to dia-
betes with the highest percentage of all-cause mortality due to
diabetes in age group 30–39. Furthermore, 77.0% of all deaths
attributable to diabetes occurred in people under 60 years, the
highest proportion in the world. This data highlights how in-
vestment, research, and health systems are too slow to respond
to the diabetes burden in Africa and remain focused primarily
on infectious disease [3•].

Table 1 shows data on diabetes prevalence and mortality
and health expenditure in some sub-Saharan African coun-
tries. The prevalence of diabetes in 2017 varied from 1% in
Benin to 10.4% in South Soudan and deaths due to diabetes
from 536.5 in Equatorial Guinea to 42,621.4 in South Africa
[3•].

Generally, people with diabetes have an increased risk
of developing a number of serious life-threatening health
problems and complications thus increasing medical care
costs and lowering quality of life. These complications
span from cardiovascular diseases, diabetic eye disease,
diabetic nephropathy, diabetic polyneuropathy which may
be present in people with type 2 diabetes at the moment of
diagnosis and early (around 5 years) after onset of type 1
diabetes. These complications compound the burden of
diabetes but are also responsible for significant healthcare
expenditure [12].

The Economic Impact of Diabetes in Africa

The most common method used for the estimation of the
economic burden of a public health problem like diabetes
is the cost-of-illness approach. Cost-of-illness studies are
descriptive studies that value in dollar terms the costs of a
particular health problem, which allows the economic bur-
den of the problem to be estimated [13–15]. Cost-of-illness
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studies traditionally divide costs into three categories: di-
rect, indirect, and intangible. Diabetes and its complica-
tions are responsible for a substantial societal financial
burden. Diabetes care incur substantial costs to patients,
families, and society, not only for direct costs of medical
care for diabetes but also for indirect costs and intangible
costs [16, 17].

Direct cost may be classified into two: direct medical cost
and direct non-medical cost on one hand, or household ex-
penses (which includes out pocket expenses borne by the pa-
tient and their families) and cost of organizing and operating
hospital services on the other hand. The indirect costs usually
refer to the resources lost as a result of illness, and they rep-
resent the opportunity cost of time lost as a result of workdays
missed due to ill health (absenteeism), reduced productivity
while at work due to ill health (presentism), reduced work-
force participation due to disability, and productivity losses
due to premature retirement and mortality [18]. Intangible
costs are costs associated with changes in the quality of life
of individuals and relatives as a result of the illness (cost of
pain, grief, and suffering on individuals and their families).
The calculation of diabetes costs can be done following dif-
ferent epidemiological approaches, study perspectives,
sources of data, and resources quantification [19]. Limited
information is currently available on the cost associated with
diabetes in Africa. In addition, the few existing studies used
divergent approaches.

Costs of Diabetes

Few studies have investigated diabetes health expenditure in
Africa. In 2017, the IDF Diabetes Atlas estimated that 3.3
billion was spent on health care by people with diabetes; less
than 1% of the total amount spent worldwide [3•]. Table 2
presents costs associated with diabetes in some African coun-
tries. Although Africa has the greatest predicted increase in
both the burden of diabetes and associated diabetic complica-
tions, it contributes the lowest in the global annual healthcare
expenses with regard to diabetes care.

In 2009, Kirigia et al., for the estimation of diabetes cost in
Africa, classified the 46 member states in the WHO African
Region into three groups (Region 1: Botswana, Equatorial
Guinea, Gabon, Mauritius, Seychelles, South Africa; Region
2: Algeria, Angola, Cape Verde, Congo, Namibia, Swaziland;
and the Region 3: Benin, Burkina Faso, Burundi, Cameroon,
Central African Republic, Chad, Comoros, Democratic
Republic of Congo, Cote d’Ivoire, Eritrea, Ethiopia, Gambia,
Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia,
Madagascar, Malawi, Mali, Mauritania, Mozambique, Niger,
Nigeria, Rwanda, Sao Tome and Principe, Senegal, Sierra
Leone, Tanzania, Togo, Uganda, Zambia, Zimbabwe) using
gross national income (GNI) per capita expressed in purchasing
power parity for 2005 (Region 1 with GNI per capita of >
Int$8000; Region 2 with GNI between Int$2000 and
Int$8000, and Region 3 with GNI < Int$2000). Considering

NAC North America and Caribbean

SACA South and Central America

EUR Europe

WP Western pacific

SEA South East Asia

MENA Middle East and North Africa

AFR Africa

World NAC SACA EUR WP SEA MENA AFR
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diabetesatlas.org) [3•]

Curr Diab Rep (2019) 19: 5 Page 3 of 8 5

http://www.diabetesatlas.org
http://www.diabetesatlas.org


the 7.02 million cases of diabetes recorded by countries of the
WHOAfrican Region in 2000, they estimated a total economic
loss of Int$25.51 billion, or Int$11,431.6, $4770.6, and or
Int$2144.3 per patient with diabetes per year for Region 1,
Region 2, and Region 3, respectively. The grand total indirect
cost was about Int$8.1 billion (32%) in the Region. The direct
cost incurred in treating diabetes was Int$853.2 million in
group 1, Int$523.3 million in group 2, and Int$6.7 billion in
group 3 [22•]. We found two studies done in countries which
quantified both direct and indirect cost of diabetes [20, 21]. In
Mali (2009), the total annual cost per patient was estimated at
$1127.7 with an average direct cost of $365.48 and an indirect
cost of $762.20 [21]. In Morocco (2013), the total direct cost
was estimated in a range of $0.47 billion and $1.5 billion and
the average per capita direct cost of diabetes between $259 and
$830. The indirect cost was estimated to be around $2 billion
and the average per capita indirect cost to be $1113 [20].

Most of the studies investigated only direct cost of diabetes.
In Nigeria, the national annual direct costs of diabetes was
estimated in the range of $1.071 billion to $1.639 billion per
year [23, 26, 28]. Alouki et al. (2015) estimated that medical
costs per individual per year for uncomplicated diabetes in the

four countries ranged from $126 to 1093 in Guinea, $137 to
869 inMali, $212 to 828 in Benin, and $224 to 859 in Burkina
Faso [24]. In Nigeria, the monthly direct medical cost of type
2 diabetes varied from $262.22 to $400.52 [23, 28, 33, 34],
and was estimated at $148 in Cameroon (2009–2011) [27]. In
Ghana (2010), the mean direct cost per diabetic patient per
year (type 1 and type 2 diabetes) was estimated at $422.98
and the financial cost of medical services and medical supplies
[29]. In Sudan (2005), the direct cost of type 2 diabetes control
was $175 per year and this cost included only cost of drugs
and ambulatory care [30]. Other studies only evaluated cost in
people with type 1 diabetes. In a study done in Tanzania
(1992), the mean annual direct cost was $287 (in a clinic of
adults and some children), with the insulin component of $156
[32]. In Sudan (1995), the median annual direct cost in chil-
dren with type 1 diabetes was $283 with insulin accounting
for 36% of this amount [31]. Ogle et al. (2013–2015) calcu-
lated the annual cost of direct supplies expensed by families of
children with type 1 diabetes, in some lower income countries
in Africa (Benin, Burkina Faso, Central African Republic,
Ivory Coast, Malawi, Mauritania, and Somalia) using cost
data collected from IDF Life for a Child program centers; this

Table 1 Prevalence estimates of diabetes and socioeconomic indicators in some sub-Saharan African Countries

Country Diabetes age-adjusted
(20–79), comparative
prevalence (%), 2017a

Diabetes-related
deaths (20–79),
2017a

Mean diabetes-related
expenditure per person
(20–79) with diabetes
(PPP), 2017a

GDP per capita
PPP, 2015b

Capital health
expenditure in
current PPP,
2015c

Angola 3.9 5961.1 502 6631.6 8.56

Benin 1.0 676.4 176 2116.0 5.31

Botswana 4.8 1250.9 1476 16,352.9 3.173

Burkina Faso 2.4 3326.6 173 1699.9 3.79

Burundi 6.0 2822.3 119 797.0 0.47

Cameroon 7.2 15,757.9 230 3502.4 9.29

Central African Republic 6.1 3281.3 46 661.9 1.76

Chad 6.1 5792.1 164 2201.2 7.06

Congo Rep 7.2 2706.4 603 865.1 1.44

Cote d’Ivoire 2.4 4962.0 376 3451.9 19.96

Equatorial Guinea 7.8 536.5 2087 29,341.5 559.59

Gabon 7.2 919.0 1028 17,928.9 103.34

Ghana 5.0 9778.5 268 4181.4 2.35

Lesotho 3.9 1394.2 521 2883.8 23.31

Malawi 3.9 6819.4 194 1159.3 0.005

Mauritania 2.4 566.5 287 3835.2 25.26

Niger 2.4 3028.4 117 967.1 5.474

Nigeria 2.4 40,329.0 444 6038.5 4.64

South Africa 5.5 42,621.4 1884 13,180.5 25.49

Zimbabwe 1.8 2757.3 233 2036.3 0.24

a IDFAtlas, 8th edition, 2017 [3•]
bWorld Bank indicators, 2015 estimates [10]
cWHO Global expenditure database, 2015 estimates [11]
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annual cost ranged from $357 (Somalia) to $1185 (Burkina
Faso) [25]. In general, the medical direct cost of type 1 diabe-
tes was higher than type 2 diabetes [23, 26, 29]. Also, medical
care in the public sector was less costly when compared to the
private sector [24, 30].

Costs of Diabetes Complications

People with diabetes are likely to experience one or more
chronic illness and a significant portion of the costs associated
with these complications are attributed to the underlying dia-
betes [3•]. In this review, we found four studies which esti-
mated the costs of diabetic complications. In Nigeria, the es-
timation of the successfully treatment of patients with diabetes
foot ulcers (DFU) ranged from $488 to $1808 according to
DFU stage [35, 36]. In Tanzania (2012), this cost of DFU
ranged from Int$102 for uncomplicated DFU to Int$3060
for complicated DFU [37]. Alouki et al. (2009–2014) found
that the cost of treatment of diabetes with retinopathy (the
complication which entails the lowest incremental cost)
ranged from $176 to 1002 in Mali, $320–987 in Benin,
$305–983 in Burkina Faso, and $187–1243 in Guinea. The
treatment for diabetes with nephropathy (complication with
the highest additional cost) ranged from $490 to 4068 in
Mali, $850–3197 in Benin, $782–3411 in Burkina Faso, and
$808–4256 in Guinea [24]. In Nigeria (2012) where about
80% of patients with type 2 diabetes also have high blood
pressure, an annual national cost implication in these patients
would be in the range of $1.7 billion, an increment in 4.5%
therapy cost relative to type 2 diabetes alone [26].

According to IDF estimates in 2017, diabetes expenses in
Africa (AFR) was lowest from all seven IDF regions,
representing less than 1% (Int$6.7 billion) of the total spent
worldwide, despite the fact that 3% of person with diabetes live
in the AFR regions [3•]. Themean diabetes-related expenditure
per person (20–79) ranged from Int$46 in Central African
Republic to Int$2087 in Equatorial Guinea [3•]. This situation
is alarming considering the fact that an important part of these
expenses was out of pocket expenditures incurred by patients
[38]. In general, health investment in AFR countries is insuffi-
cient and underestimated by governments [39]. As presented in
Table 1, the gross domestic product per capita varied from $661
in Central African Republic to $29,341.5 in Equatorial Guinea,
with the capital health expenditure ranging from Int$0.0049 in
Malawi to Int$559.59 in Equatorial Guinea [10, 11]. Moreover,
diabetes expenditure per patient was high compared to allocat-
ed per capita health expenditure in many African countries. In
most of sub-Saharan countries where there are no specific
health resources allocated to the management of diabetes and
its complications, this situation can be seen as a result of the
inadequate provision of diabetes health services, and the rela-
tive poverty of these countries constrains their attempts to im-
prove health care indicators [39].

Knowledge Gaps and Perspective for Change

As noted in Mbanya et al. in 2003 [39], it is clear that national
estimates on the economic impact of diabetes in African coun-
tries are lacking. We found some studies which provide a
fragmented picture of the situation in Africa; however, there
are several knowledge gaps.

In most of the countries, no study was done at the national
level. The studies were done at the level of the hospital and
enrolled a limited number of patients. Most of these estimates
were done in type 2 diabetes or in diabetes in general. Little
information is available on costs specific to type 1 diabetes,
type 2 diabetes, or gestational diabetes. Most of the studies
aimed to estimate the direct medical cost of diabetes paid by
the patients and did not take into account government and
societal perspectives. In addition, few studies have been con-
ducted to estimate the indirect costs of diabetes that are much
higher than indirect costs. Another issue is that the estimation
made on diabetes cost did not take into account undiagnosed
diabetes and diabetes complications and therefore, the aggre-
gate costs associated with diabetes have been severely under
estimated. Furthermore, there are wide differences observed
across countries in estimated diabetes direct and indirect costs
and, due to this, the usefulness of the results presented in cost
of illness studies often raises serious questions [40, 41]. It is
well known that cost of illness estimates can be used to sup-
port policy and budgetary decisions [14, 19] and therefore
there is a need for well-targeted studies on the economic bur-
den of diabetes in Africa.

Conclusion

Diabetes imposes a considerable economic burden on patients
and societies, and given that the prevalence of diabetes is
expected to increase, the economic burden on individuals will
also continue to rise. With limited resources and where every
decision should be evidence-based, an estimation of the costs
associated with diabetes in Africa gives an insight into the
benefits of disease prevention and can facilitate the design
and adoption of cost effective treatment options.
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