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Introduction

The adverse impact of type 2 diabetes on longevity, and its 
powerful adverse impact on the quality of life of both 
patients and their families are now well established.1 The 
incidence and prevalence of the disease have been mapped 
systematically in many regions, but little is known, 

however, concerning the current status of the prevalence of 
type 2 diabetes and its underlying risk factors in large areas 
of the world.

Here, we focus on a large area – Africa, the Middle East 
and Russia – with a population of about 1.8 billion,2 which 
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has been largely overlooked in the clinical literature, com-
pared with developed nations. We have summarised avail-
able data on the prevalence and management of type 2 
diabetes and its predecessor, prediabetes (non-diabetic 
hyperglycaemia), risk factors for type 2 diabetes and com-
plications of diabetes within these regions. In this way, we 
provide a snapshot of the extent and quality of existing 
data, consider some of the important factors that drive the 
progression of non-communicable diseases (NCDs) in the 
region and how diabetes and prediabetes may be managed 
there in future.

Search strategy

A PubMed search was conducted for names of countries in 
the region of interest (with the tag ‘[ti]’), together with 
‘diabetes’, ‘prediabetes’, ‘impaired glucose tolerance’ and 
‘impaired fasting glucose’. Co-authors also provided arti-
cles from their own countries, in some cases.

Burden of dysglycaemia

Prevalence of prediabetes and diabetes

Data on the prevalence of prediabetes and diabetes in these 
countries are summarised in Table 1.3–36

The true prevalence of dysglycaemia has not been ade-
quately determined across this region. First, the availability 
of data on prediabetes from peer-reviewed publications in 
Table 1 is patchy, at best, with data unavailable for a num-
ber of countries. These reports vary greatly in design and 
size, with only a minority representing a national survey. 
Few (or no) data are available on the study populations pre-
sented in most cases (we have sought to include basic data 
on the populations in the tables of studies in this article); 
available data vary widely between studies in terms of age, 
gender balance and use of special populations (e.g. police 
officers or hospitalised patients). Assessment of the preva-
lence of prediabetes, where presented, is hampered further 
by the varying use of fasting plasma glucose (FPG), HbA1c 
or post-load glucose to define this condition.

Nevertheless, worryingly high prevalence values of 
forms of prediabetes were identified in countries in the 
Middle East and North Africa. The prevalence of forms 
of prediabetes in other African countries was variable, 
but generally low in other African countries, except for 
Uganda (where 20% had American Diabetes Association 
[ADA]-defined prediabetes25). The International 
Diabetes Federation (IDF) has estimated the global prev-
alence of prediabetes based only on the age-adjusted 
national prevalence of impaired glucose tolerance 
(IGT),37 presented for the countries included in Table 1. 
In general, these are lower than published values for 
Middle Eastern and North African countries, but are sub-
stantial for other countries in Africa. The low IGT 

prevalence of 2% in Russia is also surprising, given the 
recent finding of a 19% prevalence of HbA1c-derived 
prediabetes in a large cohort there.36

The prevalence of diabetes is high in many Middle 
Eastern/North African countries, approaching or exceed-
ing 20% in some cases. The prevalence of diabetes in 
sub-Saharan Africa was generally low. The more devel-
oped economy of South Africa has a reported diabetes 
prevalence of around 13% among urban-dwelling Black, 
subjects which is the highest in sub-Saharan Africa.15,29

A substantial proportion of diabetes was previously 
undiagnosed in some of these reports. According to the 
IDF, the proportion of undiagnosed diabetes in the 
Middle East and North Africa ranged from 17% (Jordan) 
to 75% (Tunisia).37 Elsewhere in Africa, the highest 
proportion of previously undiagnosed diabetes was 92% 
(Togo); otherwise, 36 out of 37 African countries listed 
had a proportion of undiagnosed diabetes of at least 
half. About half of diabetes was undiagnosed in Russia 
(54%).36

Overweight and obesity

Obesity, especially abdominal obesity, is closely associated 
with increased risk of type 2 diabetes, including in Middle 
Eastern populations.38 A systematic review from 2009 found 
a prevalence of obesity of 25% in this region.39 The studies 
in Table 2 suggest a substantially higher obesity prevalence 
in most countries there, although subject to similar limita-
tions of design, size and heterogeneity as described for eval-
uations of dysglycaemia, above.4-6,8,18,19,25,26,29,31,33,40-50 The 
UAE appears to bear a particularly heavy burden of obesity 
(41%) and overweight (34%).6 One cross-sectional, interna-
tional epidemiological survey49 in Table 2 showed a clear 
trend for higher rates of obesity in countries within North 
Africa or the Middle East (~40%–50%), versus sub-Saharan 
Africa (~20%–30%), except for South Africa (~40%), per-
haps highlighting the adverse influence of higher levels of 
development on adiposity.

A study in Iran found that body mass index (BMI) cut-
offs of 25 kg/m2 for men and 27 kg/m2 for women predicted 
increased risk of cardiovascular disease;51 elsewhere, higher 
BMI cut-off that the standard 25 kg/m2 usually used to 
define overweight has been proposed for predicting52 and 
Oman,53 supporting a different interaction between genetic 
environment and cardiometabolic risk there. Optimal waist 
circumference cut-offs for diagnosing abdominal obesity 
were also higher for women (especially) in Egypt, com-
pared with standard definitions.54

Other cardiovascular risk factors

It is important also to consider the prevalence of classi-
cal cardiovascular risk factors in this population: these 
have also been associated with increased risk of type 2 
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Table 1. Prevalence of prediabetes and diabetes in the Middle East, Africa and Russia.

Study Country Survey type Prevalence (%)

Prediabetes DM

Published IDF (IGT)  

Middle East and North Africa
Bos and Agyemang3 North Africa Systematic review: all studies on diabetes 

prevalence in North Africaa
– – 2.6–20

Nasr et al.4 Egypt Retrospective, cross-sectional study (N = 6773 
outpatient clinic attendees; 42% male, 72% 
urban, 43% smokers)

– 9 23

Abduelkarem et al.10 Libya FINDRISC questionnaire applied (400 randomly 
selected people without diabetes, mean age 
39 years, mean BMI 28 kg/m2)

32 moderate or 
high T2D riskb

9 –

Alsheikh-Ali et al.12 Six Gulf 
countriesc

N = 8000 hospitalised with acute coronary 
syndromes in the Gulf RACE registry (mean age 
55 years, 76% male)

– – 40

Alkandari et al.9 Kuwait 3915 randomly selected Kuwaiti adults (18–
69 years). Mean age 36 years, mean BMI 31 kg/
m2, mean FPG 5.7 mmol/L.

19 13 11–19

Al-Daghri et al.5 KSA 9149 adults screened in the Riyadh Cohort Study. 
Source does not provide demographic details

– 13 32

Hajat et al.6 UAE 50,138 adults (national cardiovascular screening 
programme); mean age 37 years, mean BMI 
28 kg/m2, mean HbA1c 5.7%

30 14 25

Saadi et al.7 UAE 2455 adults in Al Ain, UAE, surveyed 24 29
Baynouna et al.8 UAE 817 subjects in a community-based survey (49% 

male, 37% obese [BMI > 30 kg/m2])
– 23

Tamir et al.23 Israel Survey of 28,449 Bedouin subjects (mean age 
36 years) and 14,102 Israeli Jewish subjects 
(mean age 48 years)

– 6 12 
(Bedouin); 
8 (Israeli)

Salti et al.22 Lebanon Survey of 1518 adults aged ⩾30 years (mean 
age 47 years, 31% male)

6 9 13

Al Ali et al.18 Syria Population-based survey of 1168 adults 
(⩾25 years) in Aleppo (48% male, mean age 
45 years)

– 8 16

Mahtab et al.21 Iran Tehran Glucose and Lipids study (Phase 4) 20 8 8c

Esteghamati et al.11 Iran National Surveillance of Risk Factors of NCDs 
(2007), N = 5287 (no demographic details given)

9 (IFG) 9

Esteghamati et al.19 Iran Surveillance of Risk Factors of NCDs for 2005, 
2007 and 2011 (no demographic details given)

15 (IFG) 11

Hadaegh et al.13 Iran N = 5879 followed for 9 years (no dysglycaemia 
at baseline, 44% male, mean BMI 26 kg/m2, mean 
FPG 4.8 mmol/L)

21/13 (IFG)c

7/9 (IGT)c
 

Eltom et al.20 Sudan Cross-sectional population-based survey in 
Northern State and River Nile State

13 11 19

Other African countries
Chiwanga et al.24 Uganda, 

Tanzania
Survey of 497 randomly selected adults 
(Uganda) and 229 teachers (Tanzania); 39% 
male, 43% overweight/obese, 19% family 
diabetes history

13.8 15 10.1

Nwatu et al.26 Nigeria Cross-sectional survey of 824 adults in a rural 
area

21.5 
(IFG + IGT)

10 –

Shittu et al.27 Nigeria Cross-sectional survey of 6915 adults; mean age 
55 years, 49% male

6d 4.6

Ogbu et al.28 Nigeria Cross-sectional survey of 1012 apparently 
healthy adults (mean age 56 years, mean BMI 
28 years, mean FPG 4.8 mmol/L)

16 (WHO) 9

 (Continued)
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Study Country Survey type Prevalence (%)

Prediabetes DM

Published IDF (IGT)  

Alikor et al.32 Nigeria Survey of 500 adults in Niger delta region 
(mean age 41 years, 31% male)

2 2

Ejike et al.35 Nigeria 365 adults surveyed in a semi-urban setting (no 
demographic details provided)

1 3

Meme et al.14 Kenya Cross-sectional survey of 334 rural 
hypertensive adults without prior diabetes 
(mean age 59 years, 24% male, 40% obese)

18 15 14c

Hird et al.15 South Africa Population-based cross-sectional survey of 1190 
randomly selected urban Black adults using 
cluster sampling (mean age 40 years, mean BMI 
29 kg/m2, mean FPG 5.1 mmol/L)

0.8 (IFG);
3.5 (IGT)

7 12.9

Peer et al.29 South Africa Randomly selected cross-sectional sample of 
1099 urban-dwelling Blacks (36% male)

1.2 (IFG);
11.2 (IGT)

13.1

Bigna et al.30 Cameroon Meta-analysis of reports that included 37,147 
subjects from population-based, cross-sectional 
studies

7 10 6

Kufe et al.31 Cameroon Survey of 1263 adults using WHO STEPwise 
approach (mean age 40 years, 41% male, 50% 
obese [BMI ⩾ 30 kg/m2])

6 (IFG or T2D) 3

Mayega et al.25 Uganda Population-based survey of 1497 adults in rural 
eastern Uganda (48% male, 5% obese)

20 (ADA) 15 7.4

Worede et al.33 Ethiopia Community-based survey of 392 adults without 
known diabetes (mean age 44 years, 44% male)

12 (IFG) 15 2

Tesfaye et al.34 Ethiopia Survey of 936 police officers (79% male, mean 
age 29 years)

8 (IFG) 5

Balde et al.16 Guinea 1100 adults in a WHO STEPS survey (54% 
male, mean age 47 years, mean BMI 28 kg/m2)

– 10 6 (66% 
unaware)

Balde et al.17 Guinea Survey of 1537 randomly selected adults (mean 
age 49 years, 48% male, mean BMI 23 kg/m2)

13 7

Russia
Dedov et al.36 Russia N = 26,620 in the NATION study (45% male, 

men age 45 years, mean BMI 28 kg/m2)
19 (HbA1c) 2 5

BMI: body mass index; NCD: non-communicable diseases; ADA: American Diabetes Association.
Data are age-adjusted where data were available. Prediabetes prevalence estimates according to the International Diabetes Federation (IDF) relate 
only to age-adjusted estimated national prevalence of impaired glucose tolerance (IGT).
aMorocco, Algeria, Tunisia, Libya, Egypt, Sudan, South Sudan and Western Sahara.
bIdentified as having at least a one in six chance of developing type 2 diabetes mellitus (DM).
cKuwait, Oman, United Arab Emirates, Yemen, Qatar and Bahrain.
dMen/women: Fasting plasma glucose (FPG) = 6.1–6.9 mmol/L.

Table 1. (Continued)

diabetes and most people who develop type 2 diabetes 
die ultimately of cardiovascular disease.55 Table 2 also 
shows a high prevalence of hypertension and dyslipidae-
mia among patients with type 2 diabetes. Of concern, 9% 
of adolescent Kuwaiti girls already had the metabolic 
syndrome (US definition).56 Although increased uptake 
of evidence-based therapies promoted some improve-
ments in cardiometabolic risk factors in Middle Eastern 
subjects with type 2 diabetes, dyslipidaemia and hyper-
tension persisted in about 60%.57 A high burden of car-
diovascular disease in Russia (where there is no 
established system for tracking cardiovascular risk 

factors) has been attributed to excess alcohol, smoking, 
hypertension, sedentariness and poor diet.58

Factors that may account for variations in 
prediabetes and diabetes prevalence in the 
region

Epidemiological transition. Many countries in Africa and the 
Middle East have relatively young populations. For exam-
ple, the median age in Oman is only 26 years,59 yet 75% of 
the disease burden in the country was already attributable 
to non-communicable diseases (NCDs) in 2008, and the 
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Table 2. Prevalence of cardiometabolic risk factors in countries of interest.

Study Country Survey type Key findings

Middle East and North Africa
Nasr et al.4,a Egypt Retrospective, cross-sectional study 

(N = 6773)
31% hypertensive; 33% dyslipidaemic; 29% 
obese; 91% of men and 9% or women were 
smokers

Abu-Aisha et al.40 Sudan Study of households of 426 police 
officers (45% male, mean age 35 years)

27% hypertensive (only 30% aware); 30% 
overweight; 19% obese

Al-Adsani et al.41 Kuwait 170 adult outpatients with T2D 
screened for CV risk factors (mean age 
50 years, 34% male)

59% hypertensive; 26% overweight; 65% obese

Kazemi et al.42 Iran 5207 urban subjects (Birjand); 48% male, 32% overweight, 17% obese
Savadpoura et al.43 Iran Cross-sectional, urban screening 

programme (n = 354); 45% male.
19% had hypertension, 33% obese, 18% 
overweight, 45% had central obesity

Al-Daghri et al.5,a KSA 9149 adults in the Riyadh Cohort Study 33% hypertensive; 40% obese
Al Kaabba et al.44 KSA 4480 Saudi subjects in a national survey 19% of men and 20% of women had 

hypercholesterolaemia; 55% had high TG, > 25% 
had low HDL-C

Al-Nozha et al.45 KSA Survey of 17,293 subjects (37% male, 
44% urban)

39% had metabolic syndrome (NCEP/ATPIII)

Hajat et al.6,a UAE 50,138 adults (national CV screening 
programme)

41% obese, 34% overweight

Baynouna et al.8,a UAE 817 subjects in a community-based 
survey

21% had hypertension; 37% were obese; 23% 
had metabolic syndrome; 20% smoked

Al Riyami et al.46 Oman N = 5660 in Oman National health 
Survey (50% male, mean age 47 years)

11% had diabetes; 25% had high DBP; 41% had 
high cholesterol; 48% overweight or obese

Bener et al.47 Qatar Population-based study of 1204 Qatari 
adults in primary healthcare

27% had NCEP/ATPIII metabolic syndrome

Gunaid et al.48 Yemen 2500 subjects in primary care (37% male, 
mean age 41 years, mean BMI 23 kg/m2)

18.0% males, 14.6% of females were overweight; 
2.5% of males, 12.4% females were obese

Alsheikh-Ali et al.49 Several (see 
right)

Cross-sectional study in 4378 
outpatients (mean age 46 years, 50% 
male)

Prevalence of obesity of about 40–50% for 
Algeria, Tunisia, Jordan, UAE, Lebanon, KSA, 
Kuwait, Egypt

Al Ali et al.18,a Syria Population-based survey of 1168 adults 
(⩾25 years) in Aleppo

46% had hypertension, 43% had obesity, 22% 
had hypercholesterolaemia; 82% for physical 
inactivity, 39% for smoking and 33% for 
unhealthy diet

Esteghamati 
et al.19,a

Iran National surveillance of risk factors of 
NCDs (2007), N = 5287

27% had hypertension, 22% were obese, 
54% had abdominal obesity 42.9% had 
hypercholesterolaemia

Other African countries
Alsheikh-Ali et al.49 Several (see 

right)
Cross-sectional study in 4378 
outpatients (mean age 46 years, 50% 
male)

Prevalence of obesity of about 20–25% for 
Kenya, Senegal, Cameroon, Ghana, Nigeria; 
about 40% for South Africa

Nwatu et al.26,a Nigeria Cross-sectional survey of 824 adults in a 
rural area

Hypertension in 45%; overweight in 17%; 
obesity in 6%

Oguoma et al.50 Nigeria Systematic review of 32 studies NCEP/ATPIII metabolic syndrome in 28%
Peer et al.29,a South Africa Cross-sectional survey of 1099 randomly 

selected Black adults
T2D patients: hypertension 65.9%; overweight 
81%; abdominally obese 80.4%; smoking 11.9%; 
history of IHD or stroke 16.1%

Mayega et al.25,a Uganda Population-based survey of 1497 adults 
in rural eastern Uganda

13% were overweight; 5% were obese; 
hypertension in 21%

Kufe et al.31,a Cameroon Survey of 1263 adults using WHO 
STEPwise approach

27% had hypertension; 28% obese; 35% 
abdominally obese

Worede et al.33,a Ethiopia Community-based survey of 392 adults 
without known diabetes

14% overweight; 4% obese; 19% had high 
cholesterol

CV: cardiovascular; BMI: body mass index; NCD: non-communicable diseases; T2D: type 2 diabetes; IHD: ischaemic heart disease.
No suitable publication was available for Russia.
aBasic demographic details (where available from source publications) are shown for this study in Table 1.
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number of elderly people is expected to increase sixfold 
over the coming 25 years.60 This and other demographic 
shifts in the developing world, such as an increasing trend 
to urbanisation and improved management of infectious 
diseases (especially in Africa), are driving an epidemio-
logical public health transition to a preponderance of 
NCDs.2,60 Table 3 shows that the burden of death from key 
NCDs is generally as high as that in developed coun-
tries.61,62 High rates of smoking and obesity may help to 
explain this in Middle Eastern countries and in Russia, but 
apparently not in sub-Saharan African countries, accord-
ing to these data.

Other sociodemographic and lifestyle factors. Physical 
activity and sedentariness are important drivers of 
increased diabetes prevalence in high-income countries, 
while an increasing trend to urbanisation is a key factor 
in middle-income countries.63 Increasing gross domestic 
product also drives increasing prevalence in middle-
income countries,63 perhaps providing a bridge between 
these two mechanisms as a proportion of the population 
can access a sedentary lifestyle and high-energy food-
stuffs. Consumption of unhealthy foods is also more 
prevalent in the Middle East and Russia than in lower 
income regions, such as sub-Saharan Africa, as shown 
by an analysis of surveys covering 89% of the world’s 
population.64 Importantly, this study points out that 
while consumption of healthy foods has increased in 
higher income countries, consumption of unhealthy 
foods has increase more.

Other reports have also associated increasing urbanisa-
tion with a rising diabetes prevalence.65 For the countries 
listed in Table 1 (where data are available), five out of 
seven in the Middle East and North Africa had 78% or 
more of their populations living in an urban setting in 
2014; elsewhere in Africa, seven out of eight countries 
have <50% of their populations living in cities (excluding 
the more developed nation of South Africa, at 64%).66 
Urbanisation may explain some of the differences in dys-
glycaemia prevalence between our regions of interest, and 
it is noteworthy that poorer countries are forecast to con-
tinue a rapid process of urbanisation.66

Urbanisation may expose people at risk of diabetes to 
air pollution. Living within 64 m of a major highway was 
associated with increase of 0.28 mmol/L in plasma glu-
cose in the US Framingham Offspring study.67 This asso-
ciation was apparently mediated by exposure to fine 
particulate carbon and oxides of nitrogen from automo-
bile exhausts.68 These pollutants also promote a number 
of other NCDs, especially in middle income countries.69 
Noise pollution has been associated with increased mor-
tality risk among people who already have diabetes.70

Diabetes risk tends to increase as socioeconomic status 
falls in Africa, as it does in high-income countries.71 In addi-
tion, climate change has been proposed as both a cause and 
a consequence of obesity, with these phenomena linked in 

complex ways.72,73 Efforts to move away carbon-dense 
economies and a shift away from a diet based on animal 
products would tend to ameliorate both problems. Access to 
education is reduced in lower income countries, but the rela-
tionship between socioeconomic status, education and dia-
betes risk is complex. Amalgamation of data from 410 
populations in 91 countries suggested that more education 
reduces the risk of diabetes in higher income countries, but 
the opposite is true in lower income countries, where access 
to motorised transport and refined foods among people on 
the lowest incomes may be limited.74

Prospects for diabetes prevention and 
improved health outcomes

Identifying subjects at risk of diabetes

Screening for prediabetes is generally absent in developing 
countries, which hampers the ability of clinicians to inter-
vene to prevent diabetes. Most of these countries do not 
have dedicated programmes for surveillance of NCDs, or 
evidence-based public health initiatives to reduce their bur-
den (Table 3), according to the World Health Organization 
(WHO).61,62 In addition, there is no well-organised system 
for detecting gestational diabetes in Russia.75 There is evi-
dence that migrant populations may be at higher risk of dia-
betes, for example, South Asian people working in the UAE, 
who may not be included in such initiatives.76 The increas-
ing prevalence of dysglycaemia in children cannot be 
ignored: in the UAE, for example, 5.4% of 11–17 year olds 
had oral glucose tolerance test (OGTT)-diagnosed prediabe-
tes and 0.8% had type 2 diabetes in 2015.77

Increasing the awareness of prediabetes in primary care 
is key to diabetes prevention. Some individual countries 
are adopting initiatives aimed at single NCD, for example, 
in Dubai, UAE, primary healthcare centres are screening 
for prediabetes and diabetes according to ADA recommen-
dations. However, in the experience of the authors, many 
primary care physicians in their countries do not refer or 
treat individuals with dysglycaemia until their conversion 
to clinical diabetes. Primary, secondary and tertiary care 
need to be integrated to provide continuity for individuals 
who are at risk of diabetes. Guidelines are being developed 
in Russia aimed at general practitioners, which aim to 
increase identification of people at risk of diabetes, using 
criteria such as age > 40 years, family diabetes history and 
abdominal obesity.

Local barriers to improved health 
outcomes

Urgent need for effective lifestyle interventions

Guidelines with international influence, for example, from 
the ADA78 or UK National Institute for Health and Care 
Excellence (NICE),79 have addressed the management of 



Assaad Khalil et al. 7

Table 3. Data from the World Health Organization on the prevalence of key risk factors for non-communicable diseases (NCDs), 
national policies in place to combat NCDs and burden of mortality from NCDs.

Region/country Obesity 
(%)

Smokers 
(%)

Insufficient 
physical 
activity (%)

National policies in place on NCDs Probability of 
death from 
four key 
NCDse

Physical 
activitya

Dietb Evidence-based 
guidancec

NCD monitoring 
and targetsd

Developed nations (as comparators)
Australia 27 20 24 Yes Yes No No 9
France 18 36 24 Yes Yes ? No 11
Germany 25 30 21 Yes Yes Yes Yes 12
United Kingdom 27 22 37 Yes Yes Yes No 12
United States 33 ? 32 Yes Yes Yes Yes 14
Middle East and North Africa  
Algeria 2 15 34 No No No No 22
Bahrain 33 25 ? Yes Yes Yes No 13
Egypt 33 26 32 No No Yes No 25
Iran 19 14 34 Yes Yes Yes Yes 17
Iraq 27 18 49 Yes Yes No No 24
Jordan 30 26 16 Yes Yes Yes No 20
Kuwait 42 19 57 No No ? No 12
Lebanon 27 32 39 ? ? Yes No 12
Libya 28 23 38 No No No No 18
Morocco 16 17 ? No No No No 23
Oman 21 8 ? Yes Yes No No 18
Qatar 33 ? 42 Yes Yes Yes No 14
Saudi Arabia 33 22 61 Yes Yes ? No 17
Syria 27 ? ? No No Yes No 19
Tunisia 22 32 24 No No No No 17
UAE 33 ? 38 No No No Yes 19
Yemen 15 23 ? No No No No 23
Other African countries
Angola 6 ? ? ? ? ? ? 24
Benin 6 12 7 No No No No 22
Botswana 11 22 27 No No No No 21
Burkina Faso 2 ? 18 No No No No 24
Burundi 3 ? ? ? ? ? ? 24
Cameroon 10 ? 31 Yes Yes No No 20
CAR 4 ? 12 No No No No 18
Chad 3 12 25 ? ? ? ? 23
Congo 5 6 25 No Yes Yes No 20
Côte d’Ivoire 6 12 23 Yes Yes No No 23
DRC 2 10 26 ? ? ? ? 24
Equatorial Guinea 11 ? ? No No No No 23
Eritrea 2 6 11 Yes Yes No No 24
Ethiopia 1 ? 19 ? ? ? ? 15
Ghana 8 10 16 Yes Yes No No 20
Guinea 4 13 10 Yes Yes Yes No 21
Kenya 4 13 19 No No No No 18
Malawi 4 14 8 No No Yes No 19
Mali 4 15 24 No No No No 26
Mozambique 5 ? 6 Yes Yes No No 17
Niger 2 5 25 No No No No 20
Nigeria 7 6 22 No No No Yes 20
Rwanda 4 ? 15 No No No No 19
Senegal 7 8 25 No No ? No 17

Sierra Leone 7 34 14 ? ? ? ? 27

 (Continued)
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prediabetes (see Box 1 for details). These focus mainly on 
lifestyle information, but recommend the use of metformin 
for selected individuals. NICE provides a separate guide-
line for population- and community-level interventions.80 
National diabetes prevention initiatives are underway in 

developed countries such as the United Kingdom81 and the 
United States.82 These are based largely on the intensive 
lifestyle interventions shown to be effective in randomised 
trials and can be translated into pragmatic, community-
based interventions.83

Region/country Obesity 
(%)

Smokers 
(%)

Insufficient 
physical 
activity (%)

National policies in place on NCDs Probability of 
death from 
four key 
NCDse

Physical 
activitya

Dietb Evidence-based 
guidancec

NCD monitoring 
and targetsd

Somalia 5 ? ? No No No No 19
South Africa 31 18 47 ? ? ? ? 27
Sudan 6 ? ? Yes Yes Yes No 17
Tanzania 5 ? 7 ? ? ? ? 16
Togo 4 8 10 Yes Yes No No 20
Uganda 4 10 ? No No No No 21
Zambia 4 14 21 Yes Yes Yes No 18
Zimbabwe 19 12 22 No No No No 7

Russia 27 40 10 Yes Yes No No 30

Risk factor prevalence figures and probability of death from NCDs are shaded from green to red in an arbitrary ranking of severity (categories of 
0%–9%, 10%–19%, 20%–29% and ⩾30%). Data on obesity are from 2008; data on smoking are from 2011; data on low physical activity are from 
2003 onwards. Compiled from data presented by the World Health Organization.61,62?: Data not available.
National policies on NCDs are abbreviations of these full terms:
aHas an operational policy, strategy or action plan to reduce physical inactivity and/or promote physical activity.
bHas an operational policy, strategy or action plan to reduce unhealthy diet and/or promote healthy diets.
cHas evidence-based national guidelines/ protocols/ standards for the management of major NCDs through a primary care approach.
dHas an NCD surveillance and monitoring system in place to enable reporting against the nine global NCD targets.
eThe probability of dying between ages 30 and 70 years from four main NCDs (diabetes, cardiovascular disease, cancer and chronic respiratory 
diseases).

Table 3. (Continued)

Box 1. Key details of guidelines for the management of prediabetes from the American Diabetes Association and National Institute 
for Heath and Care Excellence.

American Diabetes Association (ADA)78

•• At least annual monitoring of glycaemic status.
•• Intensive lifestyle intervention, modelled on the Diabetes Prevention Program (DPP).
•• Weight loss target of 7%, as used in the DPP.
•• Consider Internet-based social networks, mobile applications or other technological aids, which can be useful in maintaining 

the lifestyle intervention.
•• Metformin may be considered, especially for more obese subjects (BMI > 25 kg/m2), age < 60 years, or prior gestational 

diabetes, that is, the patient groups in which this agent was most effective in the DPP.
UK National Institute for Health and Care Excellence (NICE)79

•• Intensive lifestyle interventions delivered in groups of 10–15 at-risk individuals.
•• Use lifestyle programmes delivered by experienced healthcare practitioners.
•• Using an approach that builds on the needs and preferences of the patient.
•• Activity recommendations (at least 150 min of moderate intensity exercise per week), weight loss target (5–10% of initial 

weight in 1 year) and dietary recommendations are broadly similar to those of the ADA.
•• Metformin is recommended for patients who do not respond to or are unable to comply with lifestyle intervention, especially 

where BMI is >35 kg/m2.

This approach provides an opportunity to address 
local cultural sensitivities and other potential barriers to 
care, some of which are discussed below. There is no 
reason to believe that successful implementation of life-
style interventions will be less effective in preventing 
the onset of diabetes in sedentary people with obesity in 

Africa, Russia and the Middle East as it has been proven 
to be in Western nations. Many published reports sup-
port the adaptation for community use of the lifestyle 
interventions from randomised diabetes prevention tri-
als, such as the Diabetes Prevention Program (DPP).84 
However, lifestyle interventions need to be shown to be 
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effective and cost-effective in local settings, and evi-
dence for this is lacking in countries within the region of 
interest. Communications technology may provide a 
way forward, as the use of mobile telecommunications is 
highly prevalent in developing nations today. A recent 
systematic review found that ‘e-health’ and ‘m-health’ 
interventions, where mobile telecommunications are 
used to provide information, reminders and prompts for 
specific health behaviours, have shown promise for 
improving diet and activity levels in developing coun-
tries, where healthcare resources are limited.85

Data from the WHO suggest that high proportions of 
Middle Eastern/North African subjects, especially 
women, undertake insufficient physical activity.62 It is 
not uncommon for physicians there to initiate lifestyle 
modification to prevent conversion to diabetes, but 
there are multiple barriers to achieving successful life-
style change; in particular, infrastructure for patients to 
apply, engage with and maintain lifestyle modification 
is lacking.

Countries in the Middle East, Africa and Russia lack 
the centralised resources to deliver the community-
delivered lifestyle interventions used in the DPP, which 
included a 16-week curriculum covering diet, exercise 
and behaviour modification, taught on a one-to-one 
basis.84 The cost of lifestyle modification was seen as a 
major barrier for effective implementation, limiting the 
support provided by governments and healthcare author-
ities. Also, for example, most schools in Egypt do not 
have courtyards for physical exercise, and physical 
activity is not embedded within local cultural values. In 
addition, the ‘obesogenic environment’ has been identi-
fied as a driver of sedentariness, especially in higher 
income regions, where most journeys are made by car 
and physical barriers such as major roads hinder any 
effort to walk between locations. Recent research has 
highlighted higher levels of obesity where facilities for 
physical activity are limited.86 Ease of access to fast food 
outlets also has some effect here, and this may be exac-
erbated by the high level of advertising for these prod-
ucts, especially to children; further study of such 
relationships is required in these countries.87

An improved diet is an indispensable component of 
lifestyle interventions to reduce the future risk of type 2 
diabetes, and the Mediterranean diet can reduce the risk of 
type 2 diabetes, gestational diabetes or cardiovascular dis-
ease in at-risk subjects.88,89 However, dietary habits varied 
considerably among people with or without diabetes in a 
survey in six Mediterranean countries90 and people in 
these countries tend to ‘westernised’ these diets, for exam-
ple, by addition of meat and omission of fruit,91 which 
may increase the risk of type 2 diabetes.92 Interestingly, 
rates of obesity in these countries was lower than the typi-
cally 80% prevalence seen in populations in Western 
countries with diabetes.79

Access to pharmacological intervention

Where physicians intervene to reduce the risk of diabe-
tes, they are likely to prescribe metformin, with or with-
out an attempt at lifestyle intervention. Metformin does 
not have an indication for diabetes prevention in most 
countries (it has an indication but no reimbursement in 
Russia), but is included in guidelines for diabetes pre-
vention (see Box 1). Clinical trials are required to evalu-
ate the effectiveness of metformin in local populations. 
Its indication elsewhere for use primarily in younger 
subjects with higher BMI (or when lifestyle intervention 
has failed) could be implemented in these countries until 
such evidence is available. Metformin abuse for weight 
loss is promoted widely across the Internet and is likely 
widespread, including in Middle Eastern countries, 
although the prevalence of this behaviour is currently 
unknown.

Consanguinity

Having a first degree relative with type 2 diabetes is an 
important diabetes risk factor, and the practice of consan-
guineous marriage has been associated with an increased 
risk of type 2 diabetes in an Arab population.93 There is a 
high rate of consanguinity in Arab countries, of about 30% 
in North African countries (except for an extremely high 
prevalence of about 80% in Nubian communities, where 
marrying outside the family is discouraged) and exceeding 
50% in the Gulf region.94

Gender-specific issues

The overall rate of sedentariness of 61% in Saudi Arabia 
(Table 3) contains rates of 53% for men and 69% for 
women.62 Cultural roles and expectations of women in 
Middle Eastern countries tend to promote physical inactiv-
ity. Sensitivities around been seen exercising in public, and 
lack of suitable segregated facilities for women, have been 
identified as a significant barrier to increased physical 
activity for women.95 Initiatives are underway in several 
countries to promote physical activity for women, some 
with government support.96

Obesity is seen as a ‘healthy’ and socially acceptable 
in female populations in the Middle East. In Sudan, obe-
sity is associated with beauty. Furthermore, some young 
women in Sudan use steroids to gain weight and  
refuse to take metformin because it is associated with 
weight loss.

Smoking rates are broadly similar in Middle Eastern 
countries versus Western countries (Table 3).61 A 10-fold 
higher prevalence of smoking among Egyptian men ver-
sus women4 and higher smoking rates for men versus 
women elsewhere in the Middle East39 have been 
described, highlighting an important cultural difference 
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between men and women there, although smoking rates 
are increasing among Middle Eastern women, particularly 
younger women.92

Other cultural barriers

Younger generations are more likely to adhere to lifestyle 
modification, but this population is less at risk of develop-
ing diabetes compared with older generations. Thus, the 
individuals with the highest risk of developing diabetes are 
those who are the least likely to adhere.

Misconceptions about diabetes and its treatment are 
common. A stigma associated with diabetes in the Middle 
East contributes to this problem, and patients often resent 
being ‘labelled’ with a diagnosis and either do not comply 
with or refuse treatment. Patients there tend to equate 
health with absence of visible disease, with limited atten-
tion paid to ‘invisible’ conditions, such as prediabetes or 
early diabetes; religious convictions and fatalism over the 
course of life may be strong modifiers of attitudes to NCDs 
and their treatment.97 Complementary/alternative therapy 
is common in the Middle East, highlighting the need for 
education on diabetes.98,99

Discussion

A high prevalence of prediabetes and type 2 diabetes is 
already established in the nations of the Middle East and 
in the Arabic-speaking nations of North Africa, where its 
prevalence has been described as ‘alarming’ or ‘dramatic’. 
In addition, diabetes is an established cause of morbidity 
and mortality, along with other NCDs in Russia. 
Complications of established diabetes are prevalent in 
these countries. In two tertiary centres in Sudan, 68% of 
subjects had neuropathy, 73% had retinopathy, 40% had 
hypertension and 60% had hypercholesterolaemia; gly-
caemia was well controlled in only 16%.100 A systematic 
review of studies from throughout Africa found preva-
lence of up to 42% for retinopathy, 22% for albuminuria, 
46% for nephropathy and 60% for neuropathy.3 Patients 
with newly diagnosed diabetes in Alexandria, Egypt, 
already had evidence of diabetes complications, for exam-
ple, neuropathy (3%), and nephropathy, retinopathy and 
peripheral artery disease (10% for each); the prevalence 
of these complications was 29%–48% for patients with 
known diabetes.101 Complications (nephropathy and 
peripheral neuropathy) were also prevalent in the UAE for 
people with type 2 diabetes (44% and 37%, respectively) 
and prediabetes (29% and 13%, respectively); 73% of 
type 2 diabetes patients had retinopathy here (not investi-
gated in prediabetes).7

Importantly, complications of diabetes are already 
evident is some people with prediabetes. Recent data 
from the Whitehall II cohort showed that the risk of a 
major adverse cardiovascular event or death was 
increased in people with prediabetes (WHO or ADA 

definitions) versus normoglycaemia by 12%–17% after 
adjustment for confounders.102 Other studies have shown 
that prediabetes increased the risk of adverse cardiovas-
cular outcomes or death.103,104

Conversely, moving from prediabetes to normoglycae-
mia reduces the risk of subsequent cardiovascular dis-
ease.105 Impairments of microvascular function and/or 
damage to the retina have also been observed in people 
with prediabetes.106–109 We lack assessments of the preva-
lence of complications typical of diabetes in people with 
prediabetes within the countries of interest to this review, 
but it is reasonable to assume that the adverse effects of 
prediabetes on the vasculature and nerves would also occur 
in these populations.

In general, a high prevalence of obesity, fuelled by sed-
entary habits and high-energy diets underlies the problem 
of dysglycaemia in these countries. However, prediabetes 
and type 2 diabetes are emerging as a problem even in sub-
Saharan Africa, where an epidemiological transition and 
relentless urbanisation are replacing infectious diseases 
with NCDs and the countries’ major health threat. 
Improved lifestyles, and pharmacologic intervention 
where appropriate, will be an important element in strate-
gies to combat these adverse trends.

Call to action

The people of Africa, the Middle East and Russia should 
be at the forefront of interventions to reduce the burden of 
NCDs, but a Westernised approach will be insufficient: it 
is crucially important that these strategies address the dis-
tinct cultural and other barriers to diabetes prevention and 
management that prevail in these nations.110 A call to 
action is needed, aimed at governments, international 
healthcare institutions, local diabetes societies and lead-
ing physicians to undertake multiple medical and societal 
interventions in these countries. These would be the sub-
ject of another review, but will certainly include education 
on improved lifestyles, awareness campaigns on diabetes 
prevention (including changing the food environment for 
children and young adults in school or university), legisla-
tion on food labelling and reduced availability of sugary 
foods/drinks.111,112 Pharmacologic therapy for diabetes 
prevention needs to be more widely accessible, supported 
by licenced indications and reimbursement, for those who 
cannot or will not undertake an intensive lifestyle inter-
vention. Figure 1 summarises the types of approach that 
will be needed.

There is also a pressing need for more research. The 
size of the challenge of diabetes and prediabetes needs to 
be defined quantitatively and systematically, given the dis-
parate nature of the evidence base in these countries. 
Further information is needed on the key drivers of obesity 
and other NCDs at a regional and national level, supported 
by more national programmes for tracking and intervening 
to reduce their impact on public health. Finally, we need to 
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know how to conduct successful lifestyle interventions in 
low- and middle-income countries. The progress made 
with m-health programmes, described above, may provide 
a promising avenue for this.
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