Diabetes in Ethiopia 2000-2016 -
prevalence and related acute and chronic
complications; a systematic review

N Abebe, T Kebede, and D Addise

Introduction

Diabetes mellitus is not a single disease entity but rather
a group of metabolic disorders sharing the common
underlying feature of hyperglycaemia, which results
from defects in insulin secretion, insulin action, or both.!
Its long-term complications include: retinopathy with
potential loss of vision; nephropathy leading to renal
failure; peripheral neuropathy with risk of foot ulcer-
ation, amputations, and Charcot joints; and autonomic
neuropathy causing gastrointestinal, genitourinary, and
cardiovascular symptoms, as well as sexual dysfunc-
tion?® In addition, patients with diabetes have an in-
creased risk of atherosclerotic cardiovascular, peripheral
arterial, and cerebrovascular disease.’

Diabetes is one of the largest health emergencies of the
21st century. The World Health Organization (WHO)
estimates that globally, hyperglycaemiais the third high-
est risk factor for premature mortality, after high blood
pressure and tobacco use.!® It accounts for 5 million
(14.5%) of global all-cause mortality among people aged
20-79 years, which is higher than the combined number
of deaths from the three major infectious diseases (1.5
million deaths from HIV/AIDS, 1.5 million from tuber-
culosis, and 0.6 million from malaria in 2013)."° Many
governments and public health professionals however,
remain largely unaware of the currentimpact of diabetes
and its complications.

In high-income countries, approximately 87-91% of
all people with diabetes have type 2 diabetes (T2DM),
7-12% have type 1 diabetes (TIDM), and 1-3% have
other types of diabetes. The relative proportions of TIDM
and T2DM have not been reported in sufficient detail in
low- and middle-income countries.™

According to the International Diabetes Federation
(IDF), some 415 million people worldwide, or 8.8%
of adults aged 20-79 years, were estimated to have
diabetes in 2015. Of these, about 75% lived in low- and
middle-income countries. If these trends continue, by
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Figure 1. Summary of literature research

2040, some 642 million people (or one in ten adults) will
have diabetes. The largest increases will take place in the
regions where economies are moving from low-income
to middle-income levels."

In 2015, the IDF also estimated that, in the Africa re-
gion, 14.2 million adults aged 20-79 years had diabetes,
representing a prevalence of 3.2%. The majority (59%)
of people with diabetes live in cities, even though the
populationis predominantly (61%) rural. Thisregion has
also the highest proportion of previously undiagnosed
diabetes; over two-thirds (67 %) of people with diabetes
being unaware they have the disease.’

Currently, Ethiopiahas been challenged by the growing
magnitude of non-communicable diseases (NCDs) such
as diabetes. Ethiopiaisamong the top four countries with
the highest adult diabetic populations in sub-Saharan
Africa. Patient attendance rates and medical admissions
related to diabetes in major hospitals have been rising.
This requires a shift in healthcare priorities and up-to-
date data on the prevalence and related complications
of diabetes in Ethiopia, to help plan and prioritise health
programmes. Suchinformation can be animportantbase
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Authors Year of Sample Study Diagnostic Prevalence BMI
publication, size population criteria Types of Location Gender
locality diabetes
Megerssa . . Fasting . 25-30=9.8%
ctalt 2013, Bishoftu 422 Community glucose Mixed >30=8.6%
Total 1.3% o o
Ambachew | 5015, Mekelle | 20939 |  Hospital OGTT | TiDMm1gy | Urpan8lv | Maledd% | . oq g0%
etal ToDM 82% Rural 19% | Female 57%
Total 0.3%
Habtewold 2016, Debre . T1DM 15.4%
’ — — >25= 9
etal' Berhan 368 Hospital WHO T2DM 80.7% =25=1.6%
GDM 3.8%
Urban
Mixed Male 4.3%
. Urban 5%
0, 0,
Abebe et AV 2141 Community esile (9 Rural 2% | [eM-56% | 505789
al west Ethiopia glucose previously Rural
undiagnosed) Male 1.7%
Fem. 2.6%
T2DM 7.0%
1 [
Admassu et | 5015, Harar 714 | Community | Fasting | (21%known, - - 225=8%
al'® glucose 89% previously
undiagnosed)
Women
Mixed 6.5%
. . Male 6.4% 25%, >30
0, )
Nshissoiet | = 2013, Addis 2153 | Community IDF (27% = Female Male 2%
al Ababa previously
undiagnosed) 6.6% Female
8.9%
T2DM 5.3% Male 9.1% P
;?ina”e | 2007, Jimma 526 Community OGTT IGT 7.0% = Female 25;)’300 ; 4105 %
IFG 7.8% 4.2% °
Abebe et Total 0.4% Rural 32% | Male 57.5%
al's 2013, Gondar | 354,524 Hospital = T1DM 50.1% | Urban 68% Female
T2DM 49.9% 42.5%
Among tuberculosis patients
0,
Getachew Fastin Tc}t(e\zslszi/'5 * | rban 10% | male 11.1%
2014, Gondar 199 Hospital 9 o Rural 7% Female 225=2%
etal® glucose previously 4.9%
undiagnosed) o
Total 8.3%
2016, south 5 o Male 45.9%
ch;rkneh ot eastern 1314 Community WHO (5.9 X Urban 54°A) Female 225=26%
al Amhara previously Rural 46% 54.1%
undiagnosed) R

Table 1. Prevalence studies of diabetes in Ethiopia 2000-2016

for policy on diabetes prevention and treatment. The
aim of this review is to provide an overview on diabetes
prevalence and related chronic and acute diabetic com-
plications in Ethiopia.

Methods

Search strategy. A systematic review of peer-reviewed
literature was undertaken to identify studies that esti-
mated the prevalence of diabetes, and its complications
in Ethiopia, between 1 January 2000 and 31 December
2016. We used MeSH of PubMed search engines, us-
ing the medical subject titles ‘diabetes mellitus’ and
‘complications of diabetes’, combined with the terms
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“tuberculosis’, “obesity’, and ‘Ethiopia’. Also, relevant
articles from electronically available, but non-indexed
local journals were also included. Relevant data from
WHO and IDF were also used.

Selection and eligibility of studies. The inclusion
criteria used were: (i) studies with clear objectives and
methodologies; (ii) studies published within the agreed
time limits; (iii) studies addressing the prevalence of
diabetes and its complications; (iv) studies published in
the English language; and (v) studies for which full texts
were obtained for this review. The details of the papers
considered and the final studies chosen are shown in
Figure 1.

Vol 25 No 2 Novembher 2017



Complication Locality and year of Author Sample Type of Prevalence
publication size diabetes
Retinotherapy | 2015, Dessie Abejew et al*' 216 Mixed 12%
2010, Jimma Worku et al?? 305 T1DM/T2DM 18%/43%
2005, Addis Ababa Feleke et al® 229 Mixed 33%
2015, Black Lion Hospital Gizaw et al** 731 T1DM/T2DM 16%/10%
(Addis)
2000, Menelik Il Hospital Ejigu et al?® 283 Mixed 31%
2015, Northwest Ethiopia Alemu et al*” 544 T1DM Urban 16% Rural 5%
2011, Jimma Gudina et al® 329 Mixed 23%
2008, Mekelle Gill et al® 105 Mixed 21%
2013, Jimma Sharew et al*® 324 Mixed 41%
Foot ulcers 2015, Black Lion Hospital Gizaw et al** 731 T1DM/T2DM 11%/17%
(Addis)
2014, Arbaminch Hospital Deribe et al?® 216 Mixed 15%
2010, Jimma Worku et al?? 305 T1DM/T2DM 3.4%/5.3%
2015, Dessie Abejew et al?! 216 Mixed 1.8%
2000, Menelik Il Hospital Ejigu et al?® 283 Mixed 1.7%
2011, Jimma Gudina et al*® 329 Mixed 10 %
Neuropathy 2015, Dessie Abejew al?! 216 Mixed 6%
2010, Jimma Worku et al?? 305 T1DM/T2DM 16%/37%
2005, Addis Ababa Feleke et al® 229 Mixed 10%
2000, Menelik Il Hospital Ejigu et al?® 283 Mixed 35%
2011, Jimma Gudina et al?® 329 Mixed 25%
2008, Mekelle Hospital Gill et al® 105 Mixed 41%
Nephropathy 2010, Jimma Worku et al?? 305 T1DM/T2DM 9%/20%
2005, Addis Ababa Feleke et al® 229 Mixed 21%
2015, Dessie Abejew et al?! 216 Mixed 1%
2015, Black Lion Hospital Gizaw et al** 731 T1DM/T2DM 21%/15%
(Addis)
2000, Menelik 1l Hospital Ejigu et al?® 283 Mixed 23%
2008, Mekelle Gill et al?® 105 Mixed 2%
Hypertension 2010, Jimma Worku et al?? 305 T1DM/T2DM 3%/39%
2005, Addis Ababa Feleke et al*® 229 Mixed 34%
2015, Dessie Abejew et al?’! 216 Mixed 18%
2015, Black Lion Hospital Gizaw et al** 731 T1DM/T2DM 29%/27%
(Addis)
Erectile 2015, Dessie Abejew et al?! 216 Mixed 1%
Dysfunction 2010, Jimma Worku et al?? 305 T1DM/T2DM 2.6%/5.3%
2000, Menelik Il Hospital Ejigu et al?® 283 Mixed 22%

Table 2. Patterns of chronic complications of diabetes in Ethiopia 2000-2016

Results

Prevalence of diabetes. Six community-based and
four hospital-based studies provided data on diabetes
prevalence in Ethiopia in the last 17 years (Table 1). The
prevalence of diabetes varied across Ethiopia, ranging
from 0.3% at Debre Berhan Referral Hospital to 7.0% in
Harar town. In addition, the prevalence among tuber-
culosis (ITB) patients was 8.3% and 8.5% in the South
East Amhara region and at the University of Gondar
Hospital respectively.

Five studies distinguished between urban and rural
diabetes prevalence and all found a higher prevalence
in urban areas (Table 1). Likewise, from the six stud-
ies reporting on previously undiagnosed diabetes, the
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proportion ranged from 27% in Addis Ababa to 79% in
Harar (Table 1). This systematic review identified three
studies on impaired glucose tolerance (IGT), impaired
fasting glycaemia (IFG), and gestational diabetes (GDM),
with prevalances of 7.0% for IGT, 7.8 % for IFG, and 3.8 %
for GDM (Table 1).

Pattern of BMI (body mass index) and diabetes com-
plications. Nine studies assessed the pattern of BMI
(Table 1). The obesity rates ranged from 4.0% in Jimma
in 2007, to 8.6% in Bishoftu in 2013. Ten studies on the
prevalence of chronic complications of diabetes were
published from 2000 to 2016 (Table 2) and four papers
on acute complications (Table 3) were found. The re-
corded prevalence for retinopathy ranged from 5.0% in



Complication Locality and year of Author Sample Type of Prevalence
publication size diabetes

Diabetic ketoacidosis (DKA) 2015, Addis Ababa Gizaw et al** 405 T1DM/T2DM 62%/5%
2015, Dessie Abejew et al*! 216 Mixed 20%
2010, Jimma Worku et al? 305 T1DM/ 34%/14%
2011, Jimma Gudina et al?® 329 T2DMMixed 41%

Hypoglycaemia 2015, Dessie Abejew et al*! 216 Mixed 7%
2015, Addis Ababa Gizaw et al* 405 T1DM/T2DM <1%/2%

Hyperosmolar 2015, Dessie Abejew et al*! 216 Mixed 2%

hyperglycaemic state (HHS)

Table 3. Pattern of acute complications of diabetes in Ethiopia 2000—2016

rural northwest Ethiopia to 43.4% for T2DM patients at
Jimma University Hospital, southwest Ethiopia. Neu-
ropathy prevalence ranged from 6.0% at Dessie to 41.0%
at Mekelle (Table 2). With regard to acute complications,
there was a history of ketoacidosis (DKA) in 19.9% of
cases (both TIDM and T2DM) at Dessie Hospital, and
in 62.0% of cases (for TIDM) at the Black Lion Hospital
in Addis Ababa (Table 3).

Discussion

The prevalence of diabetes in most localities of Ethiopia,
exceptat Mekelle Hospital, Gondar University Teaching
Referral Hospital, and at Debre Birhan Referral Hospital,
appears to have increased from that estimated by the
IDF in 2015 (i.e. 3.9%)."° The researchers also observed
considerably higher variation in diabetes prevalence
across different localities of Ethiopia, 0.3% and 7.0%
for the lowest and the highest prevalence respectively.
However, it is difficult to compare most studies done
in Ethiopia due to differences in diagnostic criteria of
diabetes, methodology of tests, and sampling modes.
These variations in prevalence might also be due to
the socio-demographic and lifestyle differences in the
localities reviewed.

In this review, two studies documented the prevalence
of diabetes (8.3% and 8.5%) among TB patients - higher
than the diabetes prevalence (3.9%) reported in the
general population in Ethiopia.’” Also, the proportion
of diabetes was 9.6% among smear-positive and 8.2%
among smear-negative cases. Generally, diabetes is
increasing in resource-poor countries where TB rates
are high.” Similar to the studies reviewed here, two
studies have also indicated that 20% of smear-positive
TB patients in India, and 25% in Mexico were associated
with diabetes.?" 3

Evidence clearly suggests that diabetes and insulin
resistance play arolein the development of TB. Nonethe-
less, the extent to which TB increases the risk of diabetes
has not been clearly defined. Some data suggest that
patients with TB may be at increased risk of diabetes.>
¥ The stress of severe chronic infection leads to increased
insulin resistance and increased insulin demand that
may unmask an underlying beta-cell deficiency, leading
to hyperglycaemia.’>In most instances this is reversible,
and resolves once the infection is treated. However,
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hyperglycaemia may progress to full-blown diabetes
in some individuals, especially those who have other
risk factors.®

Aremarkable difference is observed in the prevalence of
diabetesamong urban and rural dwellersin the reviewed
studies, with the prevalence among urban dwellers
being higher than that of rural dwellers. With reduced
physical exercise, the adoption of Western lifestyles, and
the ageing population, people in urban areas are more
prone to developing diabetes.”” In the last two decades
there has been a considerable change in the lifestyle of
urban people, with significant population growth in
Ethiopia. Increasing urbanisation and the accompany-
ing changes in lifestyle are strongly associated with the
increase in diabetes in Ethiopia, like other sub-Saharan
African countries.® %

The proportion of previously undiagnosed diabetes
cases is higher in four of the five studies which were in-
cluded in thisreview. Owing to the highly asymptomatic
nature of T2DM and/ or lack of knowledge on diabetes,
the public often do not recognise its symptoms and this
may lead to delay in diagnosis.”® The high proportion
of previously undiagnosed diabetes may also reflect
the low awareness of the public and primary healthcare
providers about the disease.** Furthermore, these review
findings may reflectinsufficient priority given to diabetes
in Ethiopia at a national scale.

The prevalence of GDM appears to be much lower than
that reported by earlier (pre-2000) studies conducted in
Ethiopia, which found the prevalence in two localities
to be above 0.34%.%** Because of the very limited data
available on IFG and IGT in diabetes cases in Ethiopia, it
is difficult to discuss and describe the prevalence. Simi-
larly, it is hard to describe trends of diabetes prevalence
over time. Nevertheless, one study provided data on the
trend of diabetes prevalence in Gondar, and demonstrated
both T1IDM and T2DM cases to have increased by 125%
on average.'®

BMI has obvious associations with T2DM. Inastudy in
Bishoftu, overweight subjects were 4.3 times more likely
to have previously undiagnosed diabetes than subjects
with a normal BML" Correspondingly, in other study,
the mean BMI increased from 15.9 to 18.3 for T1DM, and
from 23.8 to 24.6 for T2DM between 2000 and 2009.'
The fact that mean BMI in this study was not above the
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normal range indicates that the cardio-metabolic risk
factors such as BMI may not necessarily follow patterns
found in Western populations.

The prevalence of chronic complications is at an inter-
mediate to low level compared with that recorded for-
merly in1987* where the prevalence of complications was
nephropathy 23%, retinopathy 31 %, neuropathy 52%, and
erectile dysfunction 55%. In fact, diabetic complications
are common in Ethiopia. Additionally, diabetes-related
admissions in Addis Ababa have increased from 7% in
2005 to 34% in 2009.4

Common risk factors for diabetic complications are
gender,” long duration of diabetes,* poor glycaemic
control,¥” negative attitude towards diabetes,* *® poor
treatment adherence,* and poor knowledge about the
disease and its management.*” In Addis Ababa, only 5%
of diabetic patients were able to do self blood glucose
monitoring at home, and none of them had a recently
measured glycated haemoglobin (HbAlc) determina-
tion.”® DKA is an acute complication more commonly
seen in T1DM than T2DM patients. In addition, the
proportion with DKA is significantly higher than other
forms of acute complications (e.g. hypoglycaemia and
hyperosmolar hyperglycaemic state).*

The availability of data on the prevalence of diabetes
and its complications in Ethiopia over the past 15 years
is limited, and hence it is impossible to describe prog-
ress and distribution over time. Moreover, the reviewed
studies were conducted in different years, varying from
2000 to 2016, and criteria for the diagnosis of diabetes,
IFG, and IGT sometimes differed. Definitions used for
complicationdiagnosis also varied. Regardless of all these
limitations, the current review still provides valuable
information about diabetes and its related complications
in Ethiopia.

With increasing prevalence and related complications,
diabetes is becoming a pressing public health problem
for Ethiopia. If effective interventions are implemented
in the near future it may be possible to prevent much of
this burden, as primary prevention and treatment can
reduce the incidence of diabetes and related complica-
tions. Therefore, it is important to establish effective and
integrated diabetes programmes.
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