
Assessment of glycaemic control in stable type 2
black South African diabetics attending a
peri-urban clinic

R T Erasmus, E Blanco Blanco, A B Okesina, Z Gqweta, T Matsha

Summary
Glycaemic control was assessed in type 2
black diabetics attending the diabetic
clinic at a peri-urban hospital. Baseline
glycosylated haemoglobin levels were
measured and a subsequent estimation
was carried out in those patients who
attended a follow-up consultation to see
whether current recommended targets for
glycosylated haemoglobin levels were
being attained. Out of 708 patients, mean
age 56.3 years, 14.7% were insulin treated
and 85.3% were non-insulin-treated. Tar-
get values of HbA1c < 7% were achieved in
only 20.1% (142) of patients. Although
mean glycosylated haemoglobin levels
were significantly higher in females (p=
0.03), the proportion of poorly controlled
diabetics was similar in the two sexes.
Patients whose HbA1c levels fell within
the target values had diabetes of signifi-
cantly shorter duration than those exhib-
iting poor control (5.0+0.2 vs 7.03+0.5
years). Obesity was present in 562 patients
(79.4%). Target values were only achieved
in 16.4% of non-obese and 21% of obese
diabetics, with mean glycosylated haemo-
globin levels being significantly higher
(p<0.05) in the former group (10.3+0.4%
vs 9.5+0.2%). Similar results were ob-
served with respect to type of treatment,
with only 14.4% of insulin-treated and 21%
of non-insulin-treated diabetics achieving
target values. The follow-up HbA1c esti-
mation did not show any diVerence in the
glycaemic control status of patients, with
only 19.9% of them achieving the target
values. Dietary advice (though minimal)
seemed to have no impact on the meta-
bolic control of our patients. These results
suggest that glycaemic control was poor
irrespective of sex, duration, BMI, edu-
cational status, dietary advice and type of
treatment with recommended target
values not being achieved in the majority
of patients. Behavioural changes through
health educational programmes need to
be instituted with both patient and medi-
cal personnel being motivated to take this
process forward.
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There is a growing body of evidence which
suggests that the prevalence of diabetes melli-
tus in black South Africans has been steadily
rising over the past two decades.1 Several
reports have stressed the high morbidity and
mortality from diabetes among blacks from
Africa as well as from America.2 3 Indeed,
deaths attributable to diabetes are twice as high
in blacks than white Americans in both sexes. A
recent study from Tanzania showed that the
prognosis for diabetic patients in tropical
Africa, even where facilities for care exist, is
also much worse than for patients in developed
countries.4 Post-mortem studies have indicated
that infection and acute metabolic complica-
tions were common causes of death.5 6 Whilst
several studies have examined the cause and
course of black diabetics admitted to hospital
wards, little is known about the glycaemic con-
trol of stable black African diabetics attending
the out-patient clinics.

It is recognised that adequate glycaemic
control is important in preventing both the
acute and long-term complications of diabetes
mellitus7 and measurement of glycated haemo-
globin is considered the gold standard method
for assessing control status.8 The aim of the
present study was to assess long-term glycae-
mic control in diabetic patients attending a
black peri-urban community and examine
some of the factors that may be associated with
it, such as type of treatment, educational status,
and dietary advice.

Methods

The research setting was the Umtata General
Hospital, Umtata. This 1000-bed facility is the
major referral centre for the former homeland of
Transkei. The diabetic clinic is held once a week
and all patients (Xhosa speaking) from the
peripheral clinics, as well as within the hospital,
are referred to it. Patients are usually seen at
3-monthly intervals and medical care is essen-
tially free (including drugs) except for a small fee
of six Rands (70 p) at each clinic visit. The study
comprised 708 consecutive adult black type 2
diabetics attending the clinic over a one-year
period. The case notes were reviewed and the
data extracted included demographic data (sex,
age, educational level), medical history (age at
onset, duration of disease, family history),
anthropometric data (weight, height), type of
treatment, and related laboratory test results
(fasting blood sugar, lipids).
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The present study consisted of a cross-
sectional observational analysis of metabolic
control in 708 diabetic patients in which long-
term glycaemic control was assessed by a base-
line determination of glycosylated haemo-
globin (HbA1c); and an observational cohort
study using a second estimation of HbA1c car-
ried out in 281 patients who attended a
follow-up consultation within a period of 3 to
12 months.

Glycaemic control was classified according
to the HbA1c level as ‘acceptable’ (<7%) or
‘poor’ (>7%) in accordance with the target
values recommended by the British Diabetic
Association.9 Body mass index (BMI) was cal-
culated using the Quetelet’s index (kg per
metre squared) and the cut oV points used for
diagnosis of obesity were 25 for females and 27
for males. HbA1c assays were performed using
the IMx Glycated Haemoglobin assay package
(Abbot, USA). This method is based on ion
capture using a boronate aYnity binding com-
plex (normal range 4.4–6.4%).

EDUCATIONAL STATUS

Patients were categorised into two main groups
on the basis of education received (up to
standard 7 or standard 8 and above). As the
number of patients with tertiary education was
relatively small, they were combined with those
that had received secondary education.

DIABETES EDUCATION

Since the diabetic clinic did not operate a for-
mal diabetes counselling programme at the
time of this study, patients were only asked if
they had received individually any form of
dietary advice from the physician.

STATISTICAL ANALYSIS

Data were entered in a data base file using the
dBase III program and further analysed using
the EPI6 program to obtain and compare mean
values of variables. Frequencies were expressed
as percentages and means ±SEM. Chi-square
analysis was used to compare frequencies.
Analysis of variance was used for continuous
variables. The correlations between glycated
haemoglobin levels and other intervening vari-
ables were tested using regression analysis.
Statistical significance was accepted at p<0.05.

Results

PATIENTS

There were 708 type 2 diabetics of mean age
56.3±0.44 years; 513 were females (72.5%)
and 195 males (27.5%). The duration of
diabetes ranged from 0 to 36 years with a mean
of 6.9±0.3 years. The majority (604, 85.3%)
were non-insulin-treated and 104 (14.7%)
were insulin-treated, both groups being similar
with respect to mean age and sex (table 1). In
total, 281 patients were followed up, 217
(77.2%) females and 64 (22.8%) males, with
similar characteristics to the whole sample
(mean age 56.0±0.7 years, mean duration
7.4±0.34 years, 18.5% insulin-treated and
81.5% non-insulin-treated.

GLYCAEMIC CONTROL

At the beginning of the study the overall mean
HbA1c was 9.6+0.1%. Target values of HbA1c
< 7% were achieved in only 20.1% of patients;
358 patients (50.5%) had values between 7.1%
and 10.9%, while 208 patients (29.4%) had
values over 11% (table 2). Although mean gly-
cosylated haemoglobin levels were significantly
higher in female than male diabetics, the
occurrence of poor glycaemic control was
similar in the two sexes (80.7% and 77.9%,
respectively) (table 1).

OBESITY

The overall occurrence of obesity in our study
was 79.4% with a higher prevalence amongst
females (p<0.05). Both obese and non-obese
patients exhibited poor metabolic control with
higher mean glycosylated haemoglobin levels
in the latter (table 3).

TYPE OF TREATMENT

Glycaemic control was similar in insulin-
treated and non-insulin-treated patients;
14.4% in the former and 21% in the latter
group achieved target values for HbA1c.

DURATION OF DIABETES

Patients with longer duration of diabetes
exhibited poorer glycaemic control, and dia-
betics of more than 7 years duration had almost
a two-fold increase in the occurrence of poor
glycaemic control (Odds Ratio=1.72).

Table 1 Overall clinical characteristics of patients

Male Female Total

n 195 513 708
Age (years) 55.4±0.9 56.6±0.5 56.3±0.4
Duration (years) 7.0±0.5 6.8±0.3 6.9±0.3
Mean HbA1c (%) 9.3±0.2 9.8±0.1 9.6±0.1
BMI 28.4±0.4 35.2±0.3* 31.2±0.3
Prevalence of obesity (%) 59.0 87.1* 79.9
Insulin-treated 37 67* 104
Non-insulin-treated 158 446* 604

* p<0.05

Table 2 Frequency distriution of glycosylated
haemoglobin values

HbA1c(%) Male Female Total (%)

<7 43 99 142 (20.1)
7.1–8.9 55 118 173 (24.4)
9.0–10.9 44 141 185 (26.1)
11.0–12.9 35 91 126 (17.8)
>12.9 18 64 82 (11.6)

Table 3 Relationship of glycaemic control to sex,
type of treatment, and obesity

Type of treatment
Freq of
obesity (%)

Obese
HbA1c (%)

Non-obese
HbA1c (%)

Insulin-treated 76.9 9.6±0.4 10.7±0.7
Non-insulin-treated 79.8 9.4±0.1 10.3±0.3
Total 79.4 9.6±0.1 10.3±0.3
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EDUCATION

The educational status of 70.6% of patients
was less than standard 8. However, similarly
poor glycaemic control was observed in both
groups.

Although 561 patients (79.2%) received
some form of dietary advice, the majority of
these (80.7%) did not attain recommended
target values for HbA1c. A similar pattern was
observed in patients who did not receive any
dietary advice, with 76.7% not achieving the
target values.

COHORT GLYCAEMIC CONTROL ANALYSIS

The comparison of the initial glycated haemo-
globin level with a subsequent follow-up
estimation performed in the 281 cases for
whom such data were available, did not show
any significant change with respect to glycae-
mic control status (table 4).

Discussion

Whilst morbidity and mortality data in black
African diabetics are limited, there are reports
that the course of the disease is much more
severe in black than white diabetics. For exam-
ple, various studies from America have high-
lighted poor glycaemic control in black
diabetics.3 This observation has also been
made in diabetics from black Africa2 and other
third-world countries.10

The results of this study showed that glycae-
mic control was poor in the majority of
patients, irrespective of sex, treatment, or
duration of diabetes. Our findings agree with
the results of Weatherspoon11 and are also sup-
ported by some race-based studies which
found not only a poorer glycaemic control in
blacks but also reported that black women in
particular had high HbA1c levels.12 13 The poor
metabolic control found at the beginning of

study and even after attendance at the diabetic
clinic may reflect insuYcient motivation, lack
of knowledge, incorrect beliefs about diabetes,
and particular cultural values, all of which are
recognised to be potential barriers to improv-
ing diabetic care for blacks.14

Non-obese black diabetics from other parts
of Africa have been reported to have poor gly-
caemic control but this has generally been
attributed to pancreatic disease, as many such
patients have extremely low BMI.15 It is
unlikely that this was the case in our patients as
the majority of the non-obese diabetics were
neither thin nor were there clinical signs
suggestive of pancreatic disease.

An interesting observation was that glycae-
mic control was completely independent of the
educational level of our patients. Although the
majority of patients had received some form of
dietary advice, it was not assessed or regularly
reinforced. It is possible that the lack of a regu-
lar and intensive diabetes education pro-
gramme, due to the lack of health and nursing
personnel in our facility, contributed to the
poor metabolic control status even in those
with better educational status.16 Dietary advice
has been reported to improve serum lipid levels
and reduce related long-term complications
but not necessarily improve glycaemic control.
D’Eramo-Melkus and colleagues17 found di-
etary advice to be helpful in improving
metabolic control only when intense individual
counselling leads to behavioural changes re-
sulting in and promoting weight loss.

Our data imply that, even among clinic
patients selected on variables that may be
biased towards good adherence, target values
were diYcult to achieve. It is clear that urgent
intervention strategies need to be designed and
implemented to reduce the long-term compli-
cations of diabetes, especially at a time when
healthcare costs are becoming prohibitively
high. Behavioural changes through health edu-
cational programmes need to be instituted.
Both patient and medical personnel need to be
motivated to take this process forward. The
UKPDS18 19 has reported the beneficial eVects
of metformin in the metabolic control of over-
weight diabetics and emphasised the need for
strict control of blood pressure. This message
needs to be reinforced and implemented in the
management of our patients and could be use-
ful in improving their metabolic control.
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Medical Anniversary

Sir Patrick Manson, 3 October 1844

(Sir) Patrick Manson (1844-1922) was born at Cromlet Hill, Aberdeenshire, the second son
of a bank manager and laird. He was educated at Aberdeen University and became MD
(1865) for a thesis on the internal carotid artery. He became a physician in Formosa and
then Hong Kong. He added to scientific knowledge on filariasis due to Schistosoma mansoni,
malaria, lung fluke and Diphyllobothrium mansoni (dog and cat worm). In later life he prac-
tised in Queen Anne Street, London, and gave tropical medicine lectures in several London
hospitals. He earned the title, Father of tropical medicine, when he founded the London
School of Tropical Medicine. He died on 9 April 1922 in County Galway. — DG James
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