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Prevalence of diabetes mellitus in North-Western Tanzania 
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Summary. The prevalence of  diabetes mellitus in 3,145 Tanza- 
nian Africans living in three different areas of  the country was 
studied. Fasting capillary blood glucose concentrations were 
measured by Dextrometer and if the levels were >/5.5 mmol/1 
an oral glucose tolerance test was performed. When using the 
1980 W H O  criteria [8] for diagnosis, the overall diabetic prev- 
alence was 0.7%. Prevalence increased with age, and in the 
populat ion >~ 20 years of  age it was 1.6%. In a rural area inhab- 
itated by the Haya tribe, the prevalence in the populat ion 
aged i> 20 years was 2.5%, and in a similar area populated by 
the Sukuma tribe it was 0.5%. In the urban area of  Mwanza 

town it was 1.9%. Obesity was seen in 3.7% of  the populat ion 
and in 9.1% of  the diabetic subjects. Sixty-eight percent of  the 
diabetic patients were female compared with 53% in the gen- 
eral population. None of  the diabetic patients discovered had 
any symptoms. Thus, the overall prevalence of  diabetes in 
Tanzania is rather low but shows geographical variability and 
is strongly associated with age. 
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D i a b e t e s  mel l i tus  has  a g l o b a l  d i s t r i b u t i o n  b u t  f r o m  re- 
p o r t e d  s tud ies  it is c o n c l u d e d  tha t  the  p r e v a l e n c e  o f  the  
d i sease  var ies  c o n s i d e r a b l y  b e t w e e n  d i f fe ren t  coun t r i e s  
a n d  b e t w e e n  d i f f e ren t  e thn ic  g r o u p s  [1]. The  i n f o r m a -  
t i on  in this  r e spec t  f r o m  Af r i ca  is spa r s e ;  ea r l i e r  s tud ies  
have  s h o w n  p r e v a l e n c e  ra tes  va ry ing  b e t w e e n  0.2% a n d  
1.2% [2-5]. F r o m  Tanzan ia ,  no  e p i d e m i o l o g i c a l  d i a b e t i c  
i n f o r m a t i o n  has  b e e n  p u b l i s h e d  b u t  f r o m  c l in ica l  obse r -  
va t ions  an  i nc r ea s ing  p r e v a l e n c e  is sugges t ed  [6, 7], at  
leas t  in  s o m e  areas .  

T h e  a im  o f  the  p r e s e n t  s t u d y  was  to give an  es t ima-  
t i on  o f  the  p r e v a l e n c e  o f  d i a b e t e s  in th ree  d i f f e ren t  
a reas  o f  Tanzan ia .  Two rura l  areas ,  p o p u l a t e d  b y  two  
d i f f e r en t  t r ibes ,  a n d  o n e  u r b a n  a r e a  were  se l ec t ed  fo r  
this  p u r p o s e .  Fa s t i ng  b l o o d  g lucose  c o n c e n t r a t i o n s  
were  m e a s u r e d  in al l  i n d i v i d u a l s  wi th in  d e f i n e d  geogra -  
p h i c a l  areas .  

Subjects and methods 

Subjects 

The study was performed during the period October 1982 - March 
1983 in three different areas in north-western Tanzania, two rural and 
one urban. The urban area was a ward (Kitangiri) in Mwanza town, 
the third biggest town in the country after Dares Salaam and Tanga, 

situated at the southern edge of Lake Victoria. The Kitangiri ward has 
3000 inhabitants originating from several tribes, mainly industrial 
workers or government or business officials. The basic foods in this 
ward are maize and rice. 

The two rural areas were Kahangala village, situated 60 km north- 
east of Mwanza on the main road to Musoma, and two joined villages 
(Kizigo and Bushagara) situated near Ndolage Hospital, 60 km south 
of Bukoba town on a minor road to the west of Lake Victoria. Kahan- 
gala village has a total of 4000 inhabitants, all of the Sukuma tribe. 
The staple foods are maize and cassava. The Ndolage villages have 
1227 inhabitants, all of the Haya tribe, with cooking bananas as the 
staple food. Beside dietary differences the physical environment be- 
tween these two areas varies. Thus, the climate is hotter in the Mwan- 
za area than in the Bukoba area, and the degree of physical activity is 
higher among the Sukuma tribe, partly because of varying farming 
techniques. In Kahangala village the people are mainly engaged in 
subsistence farming, fishing or herding cattle. With the latter they can 
walk several miles daily. In the Ndolage villages all people are subsis- 
tence farmers. The two tribes differ also in history and language, but 
both are of Bantu origin. Villagers from both tribes consume alcohol, 
mainly local brews, and coffee or tea with sugar. In the villages they 
consume only a small amount of refined imported food, whereas in 
Mwanza town the consumption of refined food, as well as sugar and 
alcohol, is higher. In addition, the changing social situation with a mi- 
gration to a cash economy in the town gives a potential source of 
stress. 

Survey procedure 
In Tanzania, the people are organised at the local level in ten-cell sys- 
tems, each consisting of ten households under a leader. Through the 
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Table 1. Age and sex distribution in the three different populations studied 

B. Ahrrn and C. B. Corrigan: Diabetes mellitus in Tanzania 

Population Sex Age groups (years) 

49  10-19 20-29 30-39 40-49 50-59 60-69 >70 

Total 

Ndolage M 229 102 34 33 32 33 32 22 517 
(n =1141) F 258 106 70 39 58 46 26 21 624 ) 

Kahangala M 210 112 43 40 41 25 13 12 496 
(n = 996) F 178 93 92 48 49 23 12 5 500 ) 

Mwanza M 138 153 62 52 28 13 4 2 452 
(n =1008) F 164 177 114 50 25 12 6 8 556 J 

1141 

996 

1008 

Total M 577 367 139 125 101 71 49 
F 600 376 276 137 132 81 44 

Total Number 1177 743 415 262 233 152 93 
% 37.4 23.6 13.2 8.3 7.4 4.8 3.0 

36 1465 (47%) 
34 1680 (53%) 

70 3145 
2.2 

Table 2. Age and sex distribution of the diabetic cases in two of the 
populations 

Population Age Males Females Total 
groups 
(years) Number (%) Number (%) Number (%) 

Ndolage 0-19 0 0.0 1 0.28 1 0.14 
(n =1141) 20-39 0 0.0 2 1.83 2 1.13 

40-59 2 3.08 3 2.89 5 2.96 
~> 60 2 3.70 2 4.26 4 3.96 
total 4 0.76 8 1.31 12 1.05 
>~ 20 4 2.15 7 2.69 11 2.47 

Mwanza 0-19 0 0.0 1 0.29 1 0.16 
(n =1008) 20-39 1 0.89 0 0.0 1 0.36 

40-59 1 2.43 2 5.40 3 3.85 
>~ 60 1 16.7 2 14.3 3 15.0 
total 3 0.67 5 0.89 8 0.79 
>~ 20 3 1,87 4 1.86 7 1.86 

leaders the names of all inhabitants in every cell were collected. For 
each cell selected, all subjects were invited to present themselves, fast- 
ing, on a particular morning at the house of the leader. In the Ndolage 
villages all cells were invited for the study, whereas in Kahangala 15 
and in Mwanza five cells were selected. Those selected were represen- 
tative of the whole village and ward, respectively. 

Capillary blood was taken and immediately analysed for blood 
glucose concentration in a portable Dextrometer (Ames Division, 
Miles Laboratories, Slough, Bucks., UK) using commercially avail- 
able strips (Dextrostix). The height and weight of the people were also 
recorded. Those who did not attend were offered a second or third 
opportunity to do so. With this technique the ascertainment rate was 
very high (Ndolage 93%, Mwanza town 95% and Kahangala 85%) 
and was independent of age and sex. Those with a fasting blood glu- 
cose concentration exceeding or equal to 5.5 mmol/1 were selected for 
a glucose tolerance test in the second part of the study, and were invit- 
ed to present themselves at a later day. Glucose (75 g) was given orally 
in 250 ml of boiled water and capillary blood was taken before and 2 h 
after ingestion. A total of 3145 people were studied. 

Criteria for diabetes 

The criteria for diagnosis of diabetes mellitus were based on the sug- 
gestions made by the World Health Organization [8]: a fasting blood 
glucose concentration (capillary whole blood) exceeding or equal to 
7.0 mmol/1, or a blood glucose value 2 h after a 75-g glucose load ex- 
ceeding or equal to 11.0 mmol/l. Before the study, one patient was 
known to have diabetes. 

Definition of body mass index 

The body mass index was calculated as weight/height 2 [9]. The degree 
of obesity was defined by using the limit 25 (females) and 27 (males) 
[91. 

Statistical procedures 

The results concerning the prevalence of diabetes and obesity are pre- 
sented for various age and sex groups in the three populations. For 
comparison, age and sex standardization was performed using the 
Mwanza town as a reference. Thus, the diabetes prevalence in various 
age and sex groups in Ndolage and Kahangala was adjusted to the 
age and sex distribution in the Mwanza population. For comparisons 
of distribution, Z 2 and Fishers exact tests were used. 

Results 

The  age d i s t r i bu t i on  in the  th ree  p o p u l a t i o n s  is s h o w n  
in Table  1. A b o u t  60% o f  the  p e o p l e  were  aged  < 20 
years ,  w h e r e a s  on ly  17% were  aged  > 40 years .  O n l y  5% 
were  > 60 yea r s  o f  age.  Overa l l ,  47% were  m a l e  (p < 
0.001). At  the  N d o l a g e  vi l lages ,  the re  were  m o r e  p e o p l e  
in  the  o l d e r  age  g r o u p s  t h a n  at  K a h a n g a l a  or  M w a n z a .  

C a l c u l a t i o n s  ( M  _+ S E M )  o f  the  b o d y  mass  ind ices  
for  the  p o p u l a t i o n  a g e d  > 15 yea r s  in the  th ree  p o p u l a -  
t ions  r e v e a l e d  tha t  ma le s  h a d  ind ices  20.1 +_ 2.6 ( N d o -  
lage) ,  20.6 + 2.4 ( K a h a n g a l a )  a n d  20.3 +_ 2.8 ( M w a n z a ) ,  
a n d  females  21.0+_2.8 ( N d o l a g e ) ,  21.3 +_ 2.5 ( K a h a n g a -  
la)  a n d  22.5 +_ 3.9 ( M w a n z a ) ,  respect ive ly .  

O b e s i t y  was  d e f i n e d  as a b o d y  mass  i n d e x  exceed-  
ing  27 (males )  or  25 ( females)  [9]. A to ta l  o f  12 ma le s  
(2%) a n d  111 females  (16%) were  obese ,  g iv ing  a to ta l  
p r e v a l e n c e  in the  p o p u l a t i o n  a g e d  > 20 yea r s  o f  10%. 
M w a n z a  h a d  a h ighe r  degree  o f  obes i ty  t h a n  the  v i l lages  
(p < 0.01). Thus ,  a m o n g  males ,  seven (4%) in M w a n z a  
were  obese ,  w h e r e a s  in  N d o l a g e  the re  were  two  (1%) 
a n d  in  K a h a n g a l a  t h ree  (2%). A m o n g  females  55 (26%) 
were  obese  in M w a n z a ,  26 (10%) in N d o l a g e  a n d  30 
(13%) in K a h a n g a l a .  

A to ta l  o f  175 p e o p l e  (6%) h a d  a fas t ing  b l o o d  glu- 
cose  va lue  > 5.5 mmol /1 .  O f  t hose  were  75 (5%) ma le s  
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and 100 (6%) females. In Ndolage a high value was 
found in 87 subjects (8%), in Kahangala in 27 (3%) and 
in Mwanza in 61 (6%). In all these subjects an oral glu- 
cose tolerance test was performed, showing that at Ndo- 
lage 12 (1.1%) and in Mwanza 8 (0.8%) had diabetes 
(Table 2). In Kahangala only two people (0.2%), females 
aged 35 and 70years, had diabetes. Thus, a total of  22 
diabetic patients were found, of whom only one was 
known before. This represents prevalence rates of 0.7% 
in the total population, 1.6% in the population aged 
>~ 20 years, 2.9% in the population/> 40 years, and 4.9% 
in those aged f> 60 years. All patients denied symptoms. 
Of the diabetic patients, seven were male and 15 female, 
compared with the male : female ratio of 1 : 1.15 in the 
general population. In the population ~> 20 years of age, 
the prevalence rates were respectively 2.5% (Ndolage), 
0.5% (Kahangala) and 1.9% (Mwanza), and in the 
population 1> 60 years of age respectively 4.0% (Ndo- 
lage), 2.4% (Kahangala) and 15.0% (Mwanza). Calcula- 
tions revealed that Ndolage had a higher diabetes prev- 
alence than Kahangala (p =0.013 in the total popula- 
tion and p = 0.017 in the population t> 20 years of age), 
whereas no significant difference was seen between 
Mwanza and the rural areas. After age and sex standar- 
dization of the populations to the Mwanza distribution 
the diabetig prevalence was 0.8% at Ndolage and 0.2% 
at Kahangala (compared with 0.8% in Mwanza) in the 
total population (p=0.054) and in the population 
~>20years of age respectively 1.7% at Ndolage and 
0.5% at Kahangala compared with 1.9% in Mwanza 
(p =0.089). 

Two diabetic patients were obese: a female with a 
body mass index of 32.9 and a male with 27.0. Thus, the 
obesity prevalence in the diabetic patients was 9.1% 
compared with 3.7%. 

Discussion 

The clinical impression in Tanzania is that the preva- 
lence of diabetes varies between different areas of the 
country and also that the prevalence is increasing. In 
the present epidemiological survey, we found that the 
two rural areas had different diabetic prevalence rates, a 
finding which has implications for the planning of 
health services in this country. The difference in diabe- 
tes prevalence between the two areas is partly explained 
by varying age and sex distribution. Another factor, 
which may be of importance for development of diabe- 
tes, is that the two tribes (Sukuma and Haya) are geneti- 
cally different. In addition there are environmental dif- 
ferences between the areas, such as in dietary habits or 
physical exercise. Thus, among the Hayas the staple 
food is cooking banana, whereas among the Sukumas it 
is maize and cassava. Also, the Sukumas, who had the 
lower diabetic prevalence, have a higher degree of phys- 
ical activity, although this is not reflected in the preva- 
lence of obesity. Further, more subtle differences related 

to the different history and life style add to the differ- 
ences between the two tribes, all being factors which 
might influence the prevalence of diabetes [1, 10]. 

No clear association between diabetes and obesity 
or sex was noted. However, the numbers of patients are 
insufficient to exclude an association between diabetes 
and obesity, and indeed it is difficult to find a good defi- 
nition of obesity [9, 11]. In contrast, a strong association 
was seen between diabetes and age. In the age group 
>~ 60 years, 4.9% had diabetes and in Mwanza the figure 
was 15%. None of the newly-discovered patients admit- 
ted to any symptoms relating to hyperglycaemia. All 
were considered to have Type2 (non-insulin-depen- 
dent) diabetes. 

Earlier studies from Africa have shown a prevalence 
of diabetes of between 0.2% and 0.5% in rural areas [2] 
and between 0.6 and 1.2% in urban areas [4, 5], calculat- 
ed as the prevalence in the population >~ 20 years of age. 
Studies from other tropical countries have shown vary- 
ing results, ranging from a low prevalence of 1.0%-1.5% 
overall in the population in India to a very high preva- 
lence in migrant Indian communities in South Africa or 
the Micronesian population of Nauru [1, 4, 12]. 

When comparing results from various studies, it is 
important to compare the different methods used as 
well as different age and sex distributions in the popula- 
tions and in no earlier study from Africa has the same 
method as ours been used. Our figures in the present 
study might underestimate the real diabetic prevalence 
since we used fasting glucose concentration alone for 
screening [13]. A survey with a 2-h post load level is the 
most sensitive, but very difficult to organize. Also, the 
World Health Organization suggests that for a proper 
diagnosis two hyperglycaemic values are necessary. 
However, all our newly-discovered diabetic patients 
have remained diabetic during the follow-up at our dia- 
betic clinics. 

Thus, in Tanzania our study shows an overall diabe- 
tes prevalence in our three populations of 0.7% and in 
the population >/20 years of age of 1.6%, but geographi- 
cal variation exists. Although these figures appear at 
first sight to be relatively low, if corrected for the age 
distribution they would be higher than in a white com- 
munity. It is, however, difficult to calculate the preva- 
lence for the whole of Tanzania since it is populated by 
more than 120 tribes. 

It is of special interest that none of our newly dis- 
covered patients showed any symptoms. This suggests 
that high blood glucose concentrations may go unde- 
tected and thus untreated for a considerable time, in 
turn indicating the need for more active screening in 
certain areas of Tanzania. 
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