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The age of onset and sex distribution of insulin-dependent
diabetes mellitus in Africans in South Africa
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Summary: Type I (insulin-dependent) diabetes mellitus (IDDM) appears to be rare in indigenous
African populations, but little detailed information has been published. We have therefore analysed the
age of onset of diabetes in 176 African patients with IDDM (age of onset <35 years), and in 149
consecutive white patients of European extraction for comparison. In the Africans the peak age of onset
occurred at 22-23 years (median 22 years) with an earlier peak from 14 to 17 years. In the Whites, the
peak was found at 12-13 years (median 12 years). In only 7% of Africans did diabetes start under the age
of 12 years. There was a slight female preponderance in the Africans, especially at the ages of greatest
incident (20-25 years) - F:M 1.55:1. When patients with duration of diabetes less than 5 years only were
analysed (the period during which early mortality among African patients was greatly reduced) the
patterns of age distribution were similar to the total respective groups. A peak incidence in the winter
months was noted.

Introduction

Compared with Western industrialized countries,
Type I (insulin-dependent) diabetes (IDDM)
appears to be an uncommon disorder in
underdeveloped communities, including the Black
African population of South Africa.' There is,
however, little detailed information on its
prevalence in Africa.2 Apart from prevalence, there
may also be other ethnic differences - Type I
diabetes appears to be distinctly rare in African
children, and several studies suggest that the age of
onset of diabetes may be later in Africans com-
pared to Caucasians.3-7 In contrast, a recent North
American study showed that Type I diabetes was
only slightly less frequent in Black compared to
White children, and that the ages of onset of
diabetes were similar.6 In order to shed further light
on possible ethnic differences or similarities we
have analysed the age of onset and sex distribution
in a relatively large group of African patients with
Type I diabetes in Johannesburg, South Africa. A
sample of Causcasian (White) patients was studied
for comparison. In recent years the previously high
early mortality from hyperglycaemia among our
African patients7 has been drastically curtailed,8 so
reducing this potential source of bias.2

Subjects and methods

The records of all living African patients with
insulin-dependent diabetes, diagnosed under the
age of 36 years and attending the diabetes clinics at
Baragwanath Hospital in 1986 were studied.
Baragwanath is the only hospital serving the urban
population of Soweto - some 2 million Africans of
all Southern African tribal origins. All had
'African' surnames and none ofthese subjects were
known to have any White genetic admixture.
Measurements of non-fasting serum C-peptide
concentrations (Biodata Kit) were available in 28
African patients in 1991: 22 of these were from the
original study (1987). A sample of 149 White
diabetic patients (of Western and Southern
European extraction), with age of onset of diabetes
before 36 years, seen consecutively over a 4 month
period at the Johannesburg Hospital, were studied
for comparison. In 103 of these patients inform-
ation was available on the month of diagnosis of
diabetes and duration of symptoms before diag-
nosis.

In 1981 an intensive diabetes education prog-
ramme was initiated at Baragwanath Hospital in
an attempt to reduce the very high early mortality7
among diabetic Africans. A follow-up study after 5
years revealed a striking reduction in avoidable
mortality.8 Thus data from African and White
patients with duration ofdiabetes less than or equal
to 5 years were studied separately.
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The chi-squared test was used in the statistical
analyses.

Results

The distribution of age of onset of African and
White diabetic subjects is depicted in Figure 1A
and B, respectively. In the African patients the peak
age of onset was a full decade later than in the white
patients, at 22-23 years (median 22 years), with a
possible earlier peak from 14 to 17 years ofage, and
a later peak at 30- 31 years. In the White sample the
peak age of onset was between 12 and 13 years
followed by a steep decline. A small, late peak was
evident from the age of 30 years.
The median duration of diabetes among the

Africans was 4 years, compared to 7 years for the
Whites. Diabetes had been diagnosed within the
previous 5 years in 108 Africans (61.4%) and in 69
White (46.3%) patients. The patterns of age of
onset for patients with duration of diabetes <5
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Figure 1 The distribution of ages of onset of patients
with Type I (insulin-dependent) diabetes. (A) African
patients; (B) White patients. = total;

- = males; - -- = females.

years in each ethnic group were similar to their
respective total groups, except that in both there
were fewer patients with very young age of onset
(Figure 2).
The overall male:female ratio in the Africans

was 1:1.3; in the 6 years ofthe peak age ofincidence
(20-25 years) the ratio was 1:1.55. Diabetes was
diagnosed in childhood (< 12 years of age) in only
12 subjects (7%). The youngest male patients were
8-9 years old and the youngest females were 2
years old at the onset of diabetes.
Data were available on unstimulated, non-

fasting serum C-peptide in 28 of the African
patients (12 female), aged 29.2 ± 5.7 years. The
median age of onset of diabetes in this subgroup
was also 22 years (range 9-30 years), and the
duration of diabetes 7.0 + 3.3 years. In 21 (75%)
C-peptide was undetectable (<0.03 nmol/l) and
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Table I in whom non-fasting serum C-peptide
was measured, divided according to C-peptide status

C-peptide
Undetectable Detectable

Sex (M:F) 14:7 2:5
Age (years) 28.9 ± 6.4 30.0 ± 2.9
Body mass index 24.7 ± 3.6 26.4 ± 4.9

(kg/m2)

ID_J0j, \10 \05 r i

Age of onset of DM 21.6 ±5.9 21.5 ±5.3

Age ofonset(years
Figure 2 The ages ofonsetof combined male and female

African and Caucasian patients with Type I diabetes of

duration <5years

DM = diabetens mellinwhom non-fasting serum C-peptidetus.

was measured, divided according to C-peptide status

C-peptide
Undetectable Detectable

Sex (M:F) 14:7 2:5
Age (years) 28.9 _6.4 30.0 _2.9
Body mass index 24.7 +3.6 26.4 _4.9

(kg/m2)
Age of onset of DM 21.6 + 5.9 21.5 _5.3

(years)
Duration of DM 7.3 _4 6.5 + 3.1

(years)
DM = diabetes mellitus.
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ranged from 0.03 to 0.18 nmol/l in the remaining
seven subjects, four of whom were overweight
(Table I).
The peak months of diagnosis and symptomatic

onset in the White patients were June and July,
which coincide with the lowest average day and
night temperatures in Johannesburg (Figure 3).

Discussion

The inhabitants of Soweto are made up of negroid
peoples from all indigenous language groups of
South Africa, who have been shown to exhibit very
little genetic admixture with Caucasian peoples.9

Every effort was made to collect information
about all living African patients with Type I
diabetes who attended Baragwanath Hospital.
Although it is most likely that most Africans with
IDDM in this area attended this hospital, this was a
hospital-based study with potential selection bias.
It was not possible to trace the records of deceased
patients, so bias caused by early death also remains.
Furthermore, more than half the living patients
had had diabetes for 5 years or less. Thus either
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Figure 3 The months ofdiagnosis (dotted line) and onset
of symptoms (dashed line) among 103 white insulin-
dependent subjects, and average maximum and minimum
temperatures (provided by the Bureau of Statistics,
Pretoria, RSA).

there had been a recent increase in diabetes in this
population, or, more likely, the short duration of
diabetes reflected the cumulative effect of a
previous high early mortality rate.27
More than 80% of the subjects in whom non-

fasting serum C-peptide concentrations were
measured had levels < 0.03 nmol/l - in 75% it was
undetectable. These data confirm a recent report'°
that the majority of young diabetic Africans are
truly insulin deficient.
Our data suggest that the peak age of onset of

IDDM in this African population occurred in
subjects aged 22-23 years, a full decade later than
in those of European extraction, in whom the
pattern of age of onset was very similar to those
reported from Europe."-'3 In the Africans, an
earlier broad peak, from 14 to 17 years, may also be
present. A possible later, smaller peak was appar-
ent in both ethnic groups at 30-35 years of age.
Analysis of patients with duration of diabetes of 5
years or less, the period during which avoidable
mortality from diabetes was declining in the
African patients8 so reducing the bias ofpremature
mortality, revealed age distributions which were
almost identical to those of the respective total
groups. Thus there does appear to be a real racial
difference in the ages of presentation of Type I
diabetes, with strikingly few preadolescent African
children. A similar pattern, with the peak age of
onset between 21 and 30 years (mean age 23.5
years) has been described in smaller numbers of
Natal Africans with IDDM,5 and in Ethiopians
with insulin-dependent diabetes.'4 In these studies
only 11.6%, and 10.8% of cases, respectively, were
diagnosed under the age of 10 years. In TanzanialS
the peak seemed a little earlier, at 15-19 years,
perhaps reflecting a population at risk for diabetes
comparable to that of the minor peak in our
patients, at roughly 14-17 years; diabetes
developed in childhood in fewer than 5% of cases.
Our figure of 7% of patients developing IDDM in
childhood is in agreement with these reports from
elsewhere in Africa.
Many authors have commented on the rarity of

diabetes in African children - missed diagnosis (as
'gastroenteritis') and high mortality from keto-
acidosis may have contributed to small numbers of
surviving children. At Baragwanath Hospital
thousands of very young children with gastro-
enteritis are treated each year: hyperglycaemia and
ketonuria are common at presentation in these
infants (and diabetes is frequently suspected), but
both rapidly settle without insulin therapy.16 It is
unlikely therefore, that in this age group at least,
the diagnosis of diabetes has been missed in recent
years.
The apparent older onset of diabetes in our

African patients contrast with the almost
uniformly younger peak age of onset seen in other
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racial groups.1'17-19 In Black Americans Type I
diabetes is less frequent than in Whites but the age
distributions at diagnosis are similar,6 possibly
because of the very considerable White genetic
admixture.20'21 The reasons for the observed age
differences in Africans are not clear. We do not
have data on immunological markers for IDDM,
but islet cell antibodies are prevalent in young
Black diabetic South Africans,22 suggesting that the
pathogenesis of diabetes in this population is the
same as in other races. On the other hand, in Black
South Africans the patterns of HLA antigen
inheritance and associations with diabetes differ
from those of other races, although conflicting
results have been produced. In one series,23 but not
in another,24 a significantly increased frequency of
HLA-DR4 but not DR3 was found in insulin-
dependent African diabetic patients. In Europe,
HLA-DR4 is, however, associated with younger
rather than older age of onset of diabetes.25
Another possibility is that Africans may be exposed
at a later age to environmental factors which are
thought to initiate the diabetic autoimmune pro-
cesses in genetically predisposed individuals.26
However, many viral illnesses, such as measles,
poliomyelitis and hepatitis generally occur in early
childhood in Africans. Thus later exposure to viral
initiators of diabetes27 is an unlikely explanation
for the later onset in Africans. Finally, regional
differences in the incidence and seasonal onset of
Type I diabetes have been described elsewhere,28-31
implicating local differences in exposure to
environmental initiating or precipitating factors. In
recent years there has been a major shift of African
populations from the countryside to industrial
urban centres: later exposure to 'urban'

diabetogenic factors could possibly contribute to
the older age of onset in this group.
Very little information concerning the sex ratios

of Africans with insulin-dependent diabetes is
available. In the present series females out-
numbered the males, especially around the peak
age of onset and in children less than 11 years
of age. Omar et al.5 also found a female
preponderance in their patients aged less than 35
years at diagnosis. In Ethiopians with Type I
diabetes aged less than 20 years at onset, the
male:female ratio was 0.8:1, but the ratio was
reversed if all patients younger than 30 years were
included.'4 In young Japanese'8 and American
blacks6 with diabetes, females also outnumbered
males.
More cases among the White patients were

diagnosed during the coldest winter months, in
keeping with the known seasonal variation in onset
of insulin-dependent diabetes,32 including black
South Africans.5

In summary, the peak age of onset of insulin-
dependent diabetes in urban Africans appears to be
a decade later than in most other populations
studied. Females seem to outnumber males, as in
some other low prevalence populations. The great
majority do not have detectable circulating C-
peptide and are truly insulin deficient.
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