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Summary. In 7 years, 809 Ethiopian patients have been seen in 
a diabetic clinic in Addis Ababa, of whom 105 have had dia- 
betes for more than 15years (none more than 30years). Of 
those with "long term" diabetes 13 were Type 1 (insulin-de- 
pendent), 68 Type 2 (non-insulin-dependent) non-obese and 
24 Type 2 obese; 28% had always taken insulin, and a further 
19% required insulin after some years of oral therapy. Diabet- 
ic retinopathy was found in 38%, 27% had normal fundi, and 
14% had cataracts so dense the fundi were obscured; for 21% 
fundal examination was not recorded. Cataracts were or had 
been present in 40% of patients, and caused more visual hand- 

icap than retinopathy. Thirty percent of patients had nephrop- 
athy. Diabetic peripheral neuropathy was found in 47%. Car- 
diac, foot and miscellaneous vascular complications were 
seen, but were much less common. Thirty-one patients (30%) 
died during the 7 years, the commonest cause of death being 
renal failure, but an encouraging proportion (61%) had no se- 
verely handicapping complications and were independent af- 
ter more than 15 years of diabetes. 

Key words: Diabetes mellitus, complications, Ethiopia, reti- 
nopathy, neuropathy, nephropathy, diabetic mortality. 

In  1980, a W H O  Exper t  Commi t t e e  c o m m e n t e d  that  
little is k n o w n  of  the inc idence  of  diabetes  or its seque- 
lae in ' deve lop ing '  countr ies  [1]. It is the pu rpose  of  this 
pape r  to presen t  i n f o r m a t i o n  on  the p reva lence  of  com- 
p l ica t ions  in  E th iop ians  who  have b e e n  diabet ic  for 
15 years or more.  

Material and Methods 

Since March 1976, a twice-weekly diabetic clinic has been held at the 
Yekatit 12 Hospital, Addis Ababa, and has registered 809 Ethiopian 
diabetic patients in 7 years, 18% of whom came only once, 45% 2 to 
10times, 23% 10 to 19 times and 14% more than 20times. Most were 
referred from the wards or general outpatient departments of this 300- 
bed general hospital, some were referred from other hospitals, and at 
least 17% came from outside Addis Ababa, some from as far as 
350 km, to obtain insulin. 

Diabetes mellitus was diagnosed if the fasting blood glucose 
was > 7.2 mmol/1, if random blood glucose was > 11.1 mmol/l, or if 
the patient had a well-documented past history of treated diabetes. 
Obesity was diagnosed if men had body mass index of> 25 kg/m 2, 
and women > 27 kg/m 2, 

In 7years, 105 patients diabetic for 15 years or more have been 
seen. Duration was verified from old hospital records, repeated ques- 
tioning of the patient at different visits, and relationship of onset to 
well-known historical events. All patients had complete physical ex- 
amination. Blood glucose, weight, and blood pressure were deter- 
mined at every visit, and urine analysis for glucose, protein, acetone 

and cells carried out frequently. Blood urea nitrogen estimation and 
chest radiograph were done at the initial visit if possible, and there- 
after, as with other investigations, when clinically indicated. 

Optic fundi were examined with the pupils dilated, and whenever 
feasible patients were referred to an ophthalmologist. Retinal photo- 
graphy and photocoagulation are not available in Ethiopia. 

Diabetic nephropathy was diagnosed on clinical grounds in pat- 
ients with persistent proteinuria, other identifiable renal disease being 
excluded by history, urine culture, plain abdominal radiograph and 
sometimes intravenous pyelography. Renal biopsy is not available, 
and autopsy is rarely obtained for religious and cultural reasons. Pat- 
ients were considered hypertensive if the blood pressure was 
consistently > 160/95 mmHg. 

The long-term complications of diabetes were classified as in the 
1980 WHO Expert Committee Report [1]. 

Blood glucose is usually measured by the glucose oxidase method 
with Dextrostix and an Eyetone reflectance meter. Urine is examined 
for protein by precipitation with 20% sulphosalicylic acid. 

Ethiopia, 'the roof of Africa', is a mountainous nation of about 
30 million people, a mixture of Hamitic, Semitic and Nilotic origins, 
with only about 600 physicians and 70 hospitals in the whole country 
[2]. Life expectancy is 45 years for men and 41 for women, and the 
problems of infectious diseases and malnutrition dominate the health 
scene [2]. The prevalence of diabetes mellitus is unknown but it ac- 
counts for 2-3% of admissions to adult medical wards. There are only 
two diabetic clinics in the country, both in Addis Ababa. Supplies of 
insulin and oral hypoglycaemic agents are often undependable, espe- 
cially in the rural areas, and the cost of drugs prohibitive in a nation 
where most people earn less than 100 American dollars per month; 
free treatment is available only to those earning less then $ 25 month- 
ly, and insulin costs around $ 3.50 per vial. Most patients must eat the 
least expensive food, when it is available, and farmers and labourers 
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Table 1. Causes of death in Ethiopian patients who have been diabetic 
for 15-30 years 

Cause Number of 
patients 

Chronic renal failure 
Due to nephropathy 11 
Due to stricture and pyelonephritis 1 

Cardiovascular 
Myocardial infarct 3 
Complete heart block 1 
Cerebrovascular accident 4 
Ischaemic gangrene and sepsis 2 

Miscellaneous 
Cor pulmonale after tuberculosis 2 
Pneumonia after hypoglycaemic coma 1 
Alcoholic liver cirrhosis 1 
Hepatoma 1 
Carcinoma of pancreas 1 
Insulin suicide 1 
Pulmonary tuberculosis 1 
Ketoacidosis after eclampsia and abortion 1 

31 
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The Eyes 

Twenty-one patients were lost to follow up or died with- 
out adequate examination of the fundi having been re- 
corded. Of the remaining 84 patients, the fundi were ob- 
scured by dense cataracts in 14 and by smallpox scars in 
one. Forty patients had diabetic retinopathy, complicat- 
ed by retinitis proliferans in eight. Twenty-eight patients 
had normal fundi. Thus, 38% had diabetic retinopathy, 
27% had normal fundi, and the state of the retina is un- 
known for 35%. 

A total of 42 patients (40%) had cataracts or had had 
cataract surgery, in 14 of whom the cataracts were so 
dense that the fundi could not be seen. Three of these 42 
had had so-called 'metabolic cataracts' extracted early 
in the course of poorly controlled childhood diabetes. 
There was more blindness and severe visual handicap 
from cataracts than from retinopathy. 

When cataracts and retinopathy are considered to- 
gether, four of these 105long-term diabetic patients 
were blind when last seen, and a further 13 were severe- 
ly handicapped by visual impairment. 

customarily eat only once daily. For such social and economic rea- 
sons, ideal control of diabetes is rarely obtained. Most insulin-depen- 
dent patients, on once- or twice-daily regimens, can check urine for 
glucose and adjust their dose, but Clinitest is expensive. The type of 
insulin often has to be changed because a type previously in use dis- 
appears from the country, thus making therapy inconsistent. Insulin- 
dependent patients are usually seen every 2-3 months, the others less 
often. 

Results 

General Features 

There were 57 men and 48 women who had been dia- 
betic 15 years or longer. Eight had had onset before the 
age of 15years. There were 13Type1 diabetics, 68 
Type 2 non-obese and 24 Type 2 obese. Eight patients 
had body mass index o f<18kg/m2;  only four had a 
body mass index > 30 kg/m 2. Only three had ever regu- 
larly smoked cigarettes, a habit uncommon amongst 
Ethiopians until the present generation. 

Diabetes mellitus had been present 15-19 years in 
68 patients, 20-24 years in 29, 25-29 years in seven and 
30 years in one. Mean age of patients at latest visit or 
death was 53.7years; 34 of the 105patients were> 
60 years old. 

All Type 1 and 16 of the Type 2 patients had always 
been treated with insulin, and 20 further patients 
needed insulin after several years of oral hypoglycaemic 
therapy. The others had been treated with tablets. At- 
tempts at therapy with diet alone generally fail either 
because the patient cannot comply, or he does not re- 
turn for follow up if medicine has not been prescribed. 

The Kidneys 

Sixty-nine patients had no proteinuria and no evidence 
of renal disease. Two had recurrent urinary tract infec- 
tions, one had urethral stricture and renal failure, and 
one had nephrolithiasis. 

Thirty-two patients (30%) had persistent protein- 
uria, associated with hypertension in all but one. Twen- 
ty of the 32 had diabetic retinopathy and seven had cat- 
aracts, one had normal retinae and fundal examination 
was not recorded for four subjects. 

Fifteen of the 32 patients with diabetic nephropathy 
had chronic renal failure, 11 of whom died during the 7- 
year period. The exact time of onset of asymptomatic 
proteinuria is not known for most, as they have at- 
tended different hospitals over the years. All who died 
in renal failure had diabetic retinopathy. (Chronic hae- 
modialysis and renal transplantation are not available 
in Ethiopia.) 

The incidence of nephropathy rises with duration of 
diabetes in patients seen in this clinic, from 1.9% at 
1-5 years to 35.3% at 21-25 years [3]. 

Neuropathy and the Feet 

Fifty-one patients (49%) had no clinical evidence of dia- 
betic neuropathy. Information was incomplete for five. 
Peripheral neuropathy, with loss of sensation in the legs 
and feet and absent reflexes, was found in 49 of the 105 
patients (47%). Three of these also had mononeuropa- 
thies, two had gustatory sweating and two unexplained 
nocturnal diarrhoea. 

Six patients have had repeated infections of the feet, 
one complicated by osteomyelitis and one requiring 
amputation. Two other patients required amputation 
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T a b l e  2. Diabetic complications in African countries 
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Centre Reference Total Long-term diabetic 
number of subjects 
diabetic 
patients Duration Number of 
studied (years) patients 

Complications (%) 

Retinopathy Cataracts Neuropathy Nephropathy 

Kampala, Uganda 4 105 16-25 6 33 
Nairobi, Kenya 5 100 10 20 
Dares Salaam, average 
Tanzania 6 139 4.9 ? 25 
Ibadan, Nigeria 7 ? > 10 52 14 
Dakar, Senegal 8 652 ? ?44 
Addis Ababa 9 404 > 15 21 50 
Addis Ababa Present study 809 15-30 105 38 

8O 

12 32 14 
6 70 26 

11 6 13 
- 38 44 

40 47 30 

because of gangrene due to peripheral vascular disease 
and neuropathy. 

Pedal pulses were easily palpable in most patients, 
and in none were symptoms of intermittent claudication 
elicited. Radiographs of the feet have been done in 14, 
showing arterial calcification in five. 

The Cardiovascular System 

Four patients (three middle-aged women and one 73 
year old man) have had five myocardial infarcts, three 
of which were fatal. One patient had atrial fibrillation 
and one complete heart block. There were no unex- 
plained episodes of congestive heart failure. 

Ten patients had hypertension without proteinuria 
or clinical evidence of diabetic nephropathy. Five pat- 
ients have had cerebrovascular accidents with hemiple- 
gia, and one a femoral thrombosis. 

Other Complications 

Nine (8.6%) have had pulmonary tuberculosis, in two of 
whom cot pulmonale was the cause of death. Two pat- 
ients have chronic liver disease (one alcoholic) and two 
others are alcoholic. 

Prognosis 

After 15-30 years of diabetes mellitus, when last seen 64 
(61%) of these 105 Ethiopian diabetic patients were 
leading independent lives in reasonably good general 
health, although several have visual problems. Four are 
chronically ill with renal failure, and six are totally de- 
pendent because of amputation (1), hemiplegia (2) and 
blindness (3). Thirty-one (29.5%) have died during the 
7-year period. The causes of death are given in Table 1. 

Discussion 

Since the discovery of insulin, many diabetic patients in 
Europe and North America have lived for 40 or 50 years 
with the disease, and their prognosis is now largely de- 

termined by the characteristic long-term complications. 
Simple survival is a major challenge in Ethiopia and 
other African countries where poverty is common, insu- 
lin supplies erratic and medical care sparse, particularly 
for the insulin-dependent patient. At one time it was 
thought that the vascular and neurological complica- 
tions were uncommon in African diabetic subjects, but 
when duration is considered and follow-up improved it 
is clear (Table 2) that diabetic subjects on this continent 
are as prone to these problems as those elsewhere [4-9]. 

Retinopathy has been reported in 38% of the gener- 
al diabetic population of all durations in the USA [10] 
and Britain [10] and in 45% of American juvenile dia- 
betic patients after 20 years of disease [10]. Proteinuria 
was present in 38% of American juvenile diabetic sub- 
jects after 25 years of disease. Similarly, the specific mi- 
crovascular complications of diabetes (retinopathy and 
nephropathy) were seen in 38% and 30%, respectively, 
of these Ethiopians who had been diabetic for 15-30 
years, and neuropathy was found in 52%. 

Thus, 'diabetic triopathy' is as common in Ethio- 
pian diabetic patients after 15-30years of disease as 
one would expect from a large Belgian study which 
concluded that "diabetic triopathy is a function of dura- 
tion and intensity of diabetes and more precisely of hy- 
perglycaemia" [11]. Good metabolic control is difficult 
in Ethiopia and poor control common, because of errat- 
ic follow-up, high cost of drugs relative to income, eco- 
nomic difficulties in dietary control, unavailability of 
drugs in rural hospitals, etc. [12]. 

On the other hand, diabetic macrovascular disease 
was not a major clinical problem in this group of Ethi- 
opian patients, although more detailed prospective 
studies are needed to define the exact prevalence. Only 
four patients had myocardial infarcts, which are gen- 
erally uncommon in Ethiopia [13], and only two had 
symptomatic peripheral vascular disease. It is interest- 
ing that in the only published report of myocardial in- 
farction in Ethiopians two of the five patients were dia- 
betic [14]. 

In the USA, about 67% of diabetic deaths are due to 
cardiovascular disease, and 9% to renal disease [10]. In 
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contrast, 11 of 31 deaths (35%) in this series of Ethio- 
pians were related to nephropathy with renal failure 
and only eight (25%) due to cardiovascular catas- 
trophes, again suggesting that macrovascular disease is 
a less common clinical problem in this population. 

Although retinopathy was common, cataracts were 
clinically more important as a cause of poor vision and 
blindness in Ethiopian diabetic patients. Few helpful 
statistics exist: senile cataracts were the cause of 20% of 
unilateral, and 46% of bilateral, blindness in an Ethio- 
pian eye ward, but the incidence of diabetes was not 
mentioned [15]. The risk of visually significant cataracts, 
especially posterior subcapsular opacities, has been 
shown to increase with duration of diabetes [16]; the 
40% occurrence in this group of patients whose mean 
age was only 53.7 years is, however, very high. 
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