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Background: Results of previous studies on the effect on glycaemic control of anthropometric measures of obesity, some
economic status variables and the presence of metabolic syndrome are not consistent and appear to differ among health
institutions. The status of glycaemic control and some of its determinants was investigated among adult black patients with
type-2 diabetes mellitus (T2DM) at Dr George Mukhari Academic Hospital (DGMAH).
Method: A random sample of 176 adult black South African patients with T2DM attending the diabetic clinic at DGMAH was
investigated in the current study. Fasting blood glucose, glycated haemoglobin (HbA1c), lipid profile components levels as
well as anthropometric measures of obesity were measured using standard measuring procedures for these variables. The
presence of metabolic syndrome was assessed according to the International Diabetic Federation criteria. Information
related to patients’ socioeconomic status was collected by means of a structured questionnaire. Associations between these
factors and poor glycaemic control were assessed by means of binary and multivariate logistic analysis.
Results: Glycaemic control was found to be very poor at DGMAH. As low as 16.6% of the study subjects achieved SEMDSA’s 2012
recommended target HbA1c value of less than 7.0%. Whereas binary logistic analysis revealed that marital status, matriculation,
increase waist circumference and duration of diabetes > 5 years may lead to poor glycaemic control, multivariate logistic
regression analysis indicated that only increased waist circumference was independently associated with poor glycaemic
control at DGMAH.
Conclusions: Central obesity appears to be an independent risk factor for poor glycaemic control among T2DM patients at
DGMAH.
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Introduction
Evidence from randomised controlled clinical trials suggests that
tight glycaemic control reduces the incidence of long-term com-
plications of diabetes.1–3 However, despite this evidence, sus-
tained glycaemic control remains an elusive goal for many
type 2 diabetes (T2D) patients throughout the world.4,5 In agree-
ment with this observation, a number of previous research
studies conducted in South Africa have reported that glycaemic
control is very poor in some South African health institutions. In
this context, Erasmus et al.6 assessed long-term glycaemic
control in T2DM patients attending the diabetic clinic at a
peri-urban community study in Umtata, Eastern Cape province
and found that only 19.9% of their study subjects achieved rec-
ommended target HbA1c value of less than 7.0%. In addition,
Rotchford and Rotchford7 investigated the level of glycaemic
control among T2DM patients in a rural South African black com-
munity of KwaZulu-Natal and reported that, in general, glycae-
mic control was very poor in that community, with an average
HbA1c level of 11.3%. Furthermore, in their investigation of
the level of glycaemic control among mostly T2DM black
patients at three tertiary Johannesburg hospitals associated
with the University of Witwatersrand, Klisiewicz and Raal8

found and reported an average HbA1c level of 8.7% among
their study subjects. These authors also reported that the
observed HbA1c level of 8.7% was 2.7% higher than the level
of glycaemic control (HbA1c < 7.0%) recommended by
SEMDSA9 guidelines for management of T2DM.

Glycaemic control is known to be influenced by a number of
factors, which can be categorised into several groups includ-
ing: patient-related factors (e.g. ethnicity, age, gender and
non-adherence to medication),10 disease-related factors (e.g.
longer duration of diabetes and the presence of metabolic
syndrome),11 treatment-related factors (e.g. physical inactivity
and monotherapy with oral hypoglycaemic agents),12 health-
care provider-related factors (e.g. reluctance to start exogen-
ous insulin therapy),13 health facility-related factors (e.g. lack
of certain types of medications or staff shortage)14 and socio-
economic factors (e.g. employment status, income and level of
education).15 Although some determinants of poor glycaemic
control such as longer duration of diabetes and non-adher-
ence to medication have been consistently associated with
poor glycaemic control in research studies,14–16 results of
studies on the effect of factors such as anthropometric
measures of obesity, some economic status variables and
the presence of metabolic syndrome on glycaemic control
are not consistent and appear to differ among health insti-
tutions and/or research settings.14,17 Also, there are few
studies that have investigated the effects of socioeconomic
factors, healthcare provider and health facility-related factors
on glycaemic control. Thus, the aim of this cross-sectional,
hospital-based study was to investigate the status of glycae-
mic control and some of its determinants among adult black
T2DM patients at DGMAH, Gauteng Province, Republic of
South Africa.
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Methodology

Study design, setting and sample
This cross-sectional hospital-based study was conducted at Dr
George Mukhari Academic Hospital (DGMAH), a tertiary hospital
in the Gauteng province of the republic of South Africa that
caters for mostly black African patients and serves as a
medical training site for Sefako Makgatho Health Sciences Uni-
versity. A random sample of 176 (123 females and 53 males)
adult black subjects, diagnosed with and treated for T2DM at
the outpatients diabetic clinic of DGMAH was investigated in
the current study. Only patients who gave their informed
consent were included in the study. The study was conducted
in accordance with the requirements of the research and
ethics committee of the University of Limpopo (MREC/M/08/
2012:PG).

Data collection
All study participants were requested to fast for a minimum of
8 hours before coming to hospital for their next clinical assess-
ment appointment. On their arrival at the diabetic clinic
venous blood samples were collected from all participants
into specific blood collection tubes (BD Vacutainer®, Franklin
Lakes, NJ, USA) for the measurement of HbA1c, FBG and
serum lipid profile components. All biochemical variables
were measured in the National Health Laboratory Services
(NHLS) laboratory at the DGMAH using automated standard
procedures for these variables. Demographic data, socioeco-
nomic data, information regarding current diabetic medi-
cation, duration of diabetes as well as the presence or
absence of co-morbid medical conditions were collected
from the medical records of the study subjects using a struc-
tured questionnaire, specifically designed for the purpose of
the study. Blood pressure measurements were taken in the
seated position with the patient’s elbow flexed at the heart
level, after the subject had rested for about five minutes
using a standard mercury sphygmomanometer.

Anthropometric measures of obesity including body mass index
(BMI), waist circumference (WC) and waist-to- hip ratio (WHR)
were also performed using standard procedures for these
measurements. Because the study subjects already had
glucose intolerance due to TD2M, the presence of metabolic
syndrome (MetS) in the study subjects was assessed according
to both the modified International Diabetic Federation (IDF) cri-
teria with European WC cut-off points (IDF (Europe))18 and IDF
criteria with proposed African cut-off points (IDF (Africa)).19

According to these modified criteria, the diagnosis of MetS in
diabetic patients was based on the presence of abdominal
obesity (WC > 94 cm in men and > 80 cm in women (IDF
(Europe)18 or WC > 94 cm for both men and women (IDF
(Africa)19 plus one or more of: high fasting glucose
(≥ 5.6 mmol/l) or previously diagnosed type 2 diabetes, hypertri-
glyceridemia (≥1.7 mmol/l) or treatment for elevated triglycer-
ides, low HDL-cholesterol (< 1.04 mmol/l in men and <
1.29 mmol/l in women) or treatment for low HDL, high blood
pressure (≥ 130 mmHg SBP or ≥ 85mmHg DBP)

Statistical analysis
In this study categorical data are expressed as numbers and per-
centages and continuous data are expressed as mean ± stan-
dard deviation. Differences between groups were determined
using the chi-square test (categorical data) and either Student’s
t-test or analysis of variance for continuous data). Differences
between groups were regarded to be significant for p-values

less than 0.05. Bivariate logistic regression analysis was con-
ducted to identify factors determinant of poor glycaemic
control at DGMAH and multivariate logistic analysis was per-
formed to identify independent predictors of glycaemic
control at DGMAH. For the purpose of this study, variables ident-
ified with a p-value of less than 0.05 by univariate analysis were
used for multivariate analysis. Statistical analysis was performed
using the Statistical Package for the Social Sciences (SPSS) soft-
ware version 24 (IBM Corp, Armonk, NY, USA).

Results

Demographic, socioeconomic and clinical
characteristics of the study subjects
The current study investigated a total of 176 patients (53 men
and 123 women) with T2DM aged between 35 and 74 years,
with a mean age of 58.95 (± 11.5) years. The demographic,
selected socioeconomic and selected clinical characteristics of
the study subjects are summarised in Table 1. Significant
differences between male and female study subjects with
regard to socioeconomic variables were observed only for the
single marital status and some occupation status. In this
regard, there were significantly more single women than men
(p = 0.039) and, compared with men, most women were dom-
estic workers (p = 0.043). Also, compared with women, most
men were pensioners (p = 0.002). Also shown in Table 1, the
duration of diabetes was more than 5 years in 63.1% of the
study subjects with a significant difference between male and
female study subjects (p = 0.025). More than half of the study
subjects (52.2%) were treated with a combination of metformin
and insulin (actraphane) at the time of data collection. However,
there were no significant differences in the modality of treat-
ment between male and female study subjects.

Glycaemic control
Measures of glycaemic control and the different categories of
levels of poor glycaemic control among the study subjects are
given in Table 2. In both male and female study subjects,
mean FPG and mean HbA1c levels were significantly higher
among the study subjects relative to the SEMDSA (2012) rec-
ommended target values of 6.1 mmol and 7.0% respectively.
Only 16.6% of the study subjects (16.9% males and 16.4%
females) were optimally controlled and achieved the SEMDSA
(2012) recommended target HbA1c value of 7.0% or less.

Among the study subjects who were suboptimally controlled,
29.5% and 53.8% of the study subjects were borderline
(HbA1c levels between 7.0 and 8.9%) and poorly controlled
(HbA1c > 9.0%) respectively. There were, however, no significant
differences in measures of glycaemic control between male and
female study subjects.

Metabolic syndrome and its components
The percentage frequencies of metabolic syndrome (MetS) and
that of its components are listed in Table 3. The frequency of
MetS as defined by both the IDF (Europe) and IDF (Africa) was
very high among the study subjects. It was found to be 90.1%
according to the IDF (Europe) criteria and 86.7% according to
the IDF (Africa) criteria. There were, however, no significant differ-
ences in MetS frequencies between male and female study sub-
jects (Table 3). The most common component of MetS among
the study subject was central obesity (WC > 94 cm (males) and
> 80 cm (females) in 95.4%, followed by hypertension (87.6%),
low HDL-C (85.4%) and general body obesity (BMI > 30 kg/m2)
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(61.3%). The least common component of MetS among the study
subjects was hypertriglyceridemia (39.1%).

Significant differences in terms of overweight and morbid
obesity between male and female study subjects were observed
in the current study (see Table 3). Male study subjects were sig-
nificantly overweight (BMI, 25–30 kg/m2) compared with female
study subjects (p = 0.018), whereas females were significantly
more morbidly obese (BMI > 40 kg/m2) than their male counter-
parts (p = 0.002) (see Table 3).

A significant difference between male and female study subjects
was also observed for hypertriglyceridemia (p = 0.021). There
were, however, no significant differences between male and
female study subjects with regard to the frequencies of MetS
(both IDF (Europe) and IDF (Africa) criteria), WC, WHR, hyperten-
sion and low HDL-cholesterol levels.

Bivariate logistic regression analysis of factors known
to influence glycaemic control
In order to determine the association between factors that are
known to affect glycaemic and poor glycaemic control among
the study subjects, the subjects were divided into two groups
(adequately glycaemic controlled group, n = 27 and poorly gly-
caemic controlled group, n = 149) and the odds ratio calcu-
lated for each risk factor using bivariate logistic regression
analysis. Associations between selected patient-related,
disease-related, socioeconomic factors and treatment-related
factors and poor glycaemic control (HbA1c > 7.0%) in terms
of crude odd ratios (COR) and their 95% confidence intervals

(CI) and p-values in the study subjects are summarised in
Table 4.

Bivariate logistic regression analysis of factors known to influence
glycaemic control showed that diabetes was more likely to be
poorly controlled among patients who are married (COR = 3.84;
95% CI: 1.42–10.3; p = 0.005); those whose highest education
level > Grade 12 (COR = 4.28; 95% CI: 1.05–10.8; p = 0.003);
those with duration of diabetes longer than five years (COR =
2.45; 95% CI: 1.05–5.72; p = 0.034); those with waist circumference
> 94 cm (M) and > 80 cm (F) (COR = 3.79; 95% CI: 1.52–9.4; p =
0.0054) and those with increased waist-to-hip ratio > 0.95 for
males and > 0.85 for females (COR = 4.06; 95% CI: 1.50–10.9; p
= 0.008) compared respectively with those who are not married
(single), whose education level is < Grade 12; those with duration
of diabetes < five years; those with WC< 94 cm (M) and 80 cm (F)
and those with WHR < 0.95 (M) and 0.85 (F). Other factors such as
age, gender, family history of diabetes, marital status, occupation,
bodymass index, blood pressure, dyslipidaemia and the presence
of metabolic syndrome were not significantly associated with
poor glycaemic control at DGMAH.

Multivariate logistic analysis was performed to identify indepen-
dent predictors of glycaemic control among the study subjects.
For the purpose of this analysis, determinants that were signifi-
cantly associated with suboptimal glycaemic control (p < 0.05) in
bivariate logistic regression analysis (marital status, level of
education, duration of diabetes and waist circumference) were
subjected to multivariate logistic regression analysis using the
SPSS statistical package. The results of this multiple logistic
analysis are summarised in Table 5.

Table 1: Demographic, selected socioeconomic and selected clinical characteristics of the study subjects stratified by gender

Characteristics Male (n = 53) Female (n = 123) p-value Total subjects (n = 176)

Age: mean (SD) 63.2 ± 9.8 54.7 ± 12.1 0.065 58.95 ± 11.5

Family history of diabetes:

Yes: n (%) 34 (64.2) 71 (57.7) 0.081 105 (59.7)

No: n (%) 19 (35.8) 52 (42.3) 0.079 71 (40.3)

Marital status:

Married: n (%) 38 (71.7) 78 (63.4) 0.053 116 (65.9)

Single: n (%) 2 (3.8) 24 (19.5) 0.039* 26 (14.8)

Widowed/divorced: n (%) 13 (24.5) 21 (17.1) 0.641 34 (19.3)

Occupation:

Domestic worker: n (%) 8 (15.1) 36 (29.3) 0.043* 44 (25.0)

Pensioner: n (%) 22 (41.5) 27 (21.9) 0.002* 49 (27.8)

Professional: n (%) 11 (20.8) 36 (29.3) 0.071 47 (26.7)

Other: n (%) 12 (22.6 24 (19.5) 0.174 36 (20.5)

Level of education:

Higher: n (%) 12 (22.6) 29 (23.6) 0.233 41 (23.3)

Secondary: n (%) 20 (37.1) 41 (33.3) 0.153 71 (40.3)

Primary: n (%) 18 (33.9) 44 (35.8) 0.412 52 (29.6)

Illiterate: n (%) 3 (5.16) 9 (7.3) 0.303 12 (6.8)

Duration of diabetes:

< 5 years: n (%) 17 (32.1) 48 (39.0) 0.111 65 (36.9)

> 5 years: n (%) 36 (67.9) 75 (84.0) 0.025* 111 (63.1)

Medication at the time of the study:

OAA alone: [n; %] 17 (32.1) 27 (22.2) 0.062 44 (25.0)

Protaphane + metformin: [n; %] 9 (17.0) 31 (25.0) 0.053 40 (22.7)

Actraphane + metformin: [n; %] 27 (50.9) 65 (52.8) 0.892 92 (52.3)

SD: standard deviation.
* Significant differences at p < 0.05.
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Discussion

Demographic and clinical characteristics of the study
subjects
The prevalence of T2DM is reported to be higher in men than
women; however, there are more women than men with dia-
betes.20 In agreement with this notion, the randomly selected
study sample for the current study consisted of 123 females
and 53 males. The observation that 59.9% of the study subjects
had a family history of diabetes suggests some genetic predis-
position for the development of T2DM in the study subjects.
With regard to the marital status of the study subjects, there
were significantly more single women than men (p = 0.039) in
the current study. This observation has never been reported
before and its implication is unknown. Thus, more studies are
needed either to confirm and/or to explain the observation.

Other significant observations in the current study were the
observations that (1) compared with men, a significant pro-
portion of women were domestic workers (p = 0.043) and (2)
there were more female pensioners than male pensioners in
the current study. The observation that there were significantly
more domestic workers among women than men is in line with
the observation that women were significantly more morbidly
obese (p = 0.002) than men in the current study. Both obser-
vations suggest that female study subjects were less active
than males, a factor that might have contributed to their predis-
position to develop T2DM. The observation in the current study
that there were more female pensioners than male pensioners

appears to be rather strange and unexpected in light of the
facts that (1) the average age of men (63.2 ± 9.8) was more
than the average for women (54.7 ± 12.1) and (2) in South
Africa both men and women become eligible for their pension
at 60 years of age. The duration of diabetes was more than
five years in 63.1% of the study subjects with a significant differ-
ence between male and female study subjects (p = 0.025). This
observation needs to be interpreted with caution, as the date
of initial diagnosis of T2DM was not recorded in most patient
files and during interviews most patients might not have
given an accurate recall as to when they were diagnosed with
T2DM. The best they could provide was an estimation of the
date of their first diagnosis. The observation that more than
half of the study subjects (52.2%) were treated with a combi-
nation of metformin and insulin (actraphane) at the time of
data collection suggests that, in most study subjects, T2DM
had advanced to a stage where it could not be managed by
oral hypoglycaemic agents alone.

Glycaemic control
Overall, the proportion of study subjects with poor glycaemic
control was very high in the current study. Only 16.6% of the
study subjects (16.9% males and 16.4% females) were optimally
controlled and achieved the SEMSDA (2012) recommended
target of HbA1c level of less than 7.0%. This observation is in
agreement with the results of other South African studies that
have investigated and reported on the status of glycaemic
control among T2DM patients.6–8 Thus, the results of the
current study confirm the fact that, as is the case all over the

Table 2: Glycaemic control status of the study subjects stratified by gender

Characteristic Male (n = 53) Female (n = 123) p-value Total (n = 176)

FBG: mean ± SD (mmol/l) 10.3 ± 1.7 11.4 ± 2.34 0.167 10.85 ± 2.05

HbA1c: mean ± SD (%) 9.72 ± 1.5 9.40 ± 3.8 0.814 9.56 ± 2.65

Optimal controlled (HbA1c≤ 7.0%)

[n; %] 9 (16.9) 18 (16.4) 0.231 27 (16.6)

Sub-optimally controlled:

Borderline (HbA1c, 7.0–8.9%) 18 (33.9) 49 (39.8) 0.401 67 (29.5)

Poor (HbA1c≥ 9.0%) 26 (49.1) 56 (45.5) 0.302 82 (53.8)

Total 44 (83.1) 105 (83.6) 0.645 149 (83.3)

FBG: fasting blood glucose; HbA1c: haemoglobin-A1c.

Table 3: Percentage frequencies of metabolic syndrome and its components among the study subjects stratified by gender

Components of MetS Males n = 53 Females n = 123 P-value Total n = 176

Body mass index (kg/m2), n (%):

< 25 8 (15.1) 12 (9.8) 0.078 20 (11.4)

25–30 21 (39.6) 33 (26.8) 0.018* 54 (30.7)

31–40 24 (45.3) 64 (52.0) 0.086 88 (50.0)

> 40 (morbid obesity) 0 (0) 14 (11.4) 0.002* 14 (7.9)

Central obesity, n (%):

WC [> 94 cm (M); and > 88 cm (F)] 51 (96.2) 117 (95.1) 0.347 198 (95.4)

WHR [> 0.90 cm (M); and > 0.85 cm (F)] 30 (56.6) 72 (58.5) 0.061 92 (52.3)

Blood pressure (> 130/85) mmHg 27 (51.8) 81 (65.9) 0.201 108 (57.6)

Hyperglyceridaemia (≥1.7 mmol/l) 6 (11.3) 42 (34.1) 0.021* 48 (39.1)

Low HDL-C [≤ 1.03 mmol/l (M) and≤ 1.29 mmol/l (F)] 30 (56.6) 75 (60.9) 0.854 105 (85.4)

Presence of MetS:

None 2 (3.7) 2 (1.6) 0.765 4 (2.2)

IDF (Europe) 47 (88.7) 113 (91.8) 0.688 160 (90.9)

IDF (Africa) 47 (89.2) 105 (85.4) 0.765 152 (86.4)
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world, achieving sustained good glycaemic control is a chal-
lenge among South African T2DM patients.

Metabolic syndrome and its components
The prevalence of both general and central obesity was found to
be very high among the study subjects, with female study sub-
jects being significantly more morbidly obese than their male
counterparts. There was, however, no significant difference in
either WC or WHR among male and female study subjects. The
high prevalence of both general and central obesity observed
in the current study could be attributed to several factors

including lack of physical activity, unhealthy diets and insulin
resistance. The prevalence of hypertension among the T2DM
study subjects was very high in the current study while that of
diabetic dyslipidaemia was very low (13.6%). These observations
could probably be related to the ineffectiveness of the anti-
hypertensive medications and effectiveness of the management
of diabetic dyslipidaemia at DGMAH.

In the current study, the presence of MetS in T2DM study sub-
jects was determined using both the IDF (Europe) and IDF
(Africa) criteria. The difference between these two criteria is

Table 4: Bivariate logistic regression analysis of the association between known determinants of poor glycaemic control and poor glycaemic control at
DGMAH

Factor: n (%)
Optimally glycaemic

controlled (HbA1c < 7) (n = 27)
Poorly glycaemic

controlled (HbA1c≥ 7) (n = 149) COR (95% CI) p-value

Age of study subjects:

< 50 12 (44.4%) 79 (53.0%) 1.0 ref.

> 50 15 (55.6%) 70 (47.0%) 1.41 (0.62–3.21) 0.413

Gender:

Female 15 (55.6%) 84 (56.4%) 1.0 ref. 0.920

Male 12 (44.4%) 65 (43.6%) 1.03 (1.45–2.85)

Family history:

No 13 (48.2%) 75 (50.3%) 1.0 ref.

Yes 14 (51.8%) 74 (51.8%) 1.06 (0.48–2.47) 0.841

Marital status:

Single 6 (20.7%) 68 (45.6%) 1.0 ref

Married 18 (67.9%) 53 (35.8%) 3.84 (1.42–10.3) 0.005

Widowed/divorced 3 (11.3%) 28 (18.8%) 1.21 (0.28–5.19) 0.529

Occupation:

Unemployed 4 (14.8%) 16 (10.7%) 1.0 ref.

Domestic worker 8 (29.6%) 48 (32.2%) 0.67 (0.17–2.51) 0.389

Professional 5 (18.6%) 45 (30.2%) 0.44 (0.11–1.86) 0.225

Pensioners 8 (29.6%) 31 (20.8%) 1.05 (0.29–3.85) 0.608

Level of education:

Lower than Grade 12 17 (63.0%) 131 (88.0%) 1.0 ref.

Grade 12 and above 10 (37.0%) 18 (12.0%) 4.28 (1.70–10.7) 0.003

Duration of disease:

< 5 years 10 (37.1%) 88 (59.0%) 1.0 ref.

> 5 years 17 (59.0%) 61 (41.0%) 2.45 (1.05–5.72) 0.034

BMI (kg/m2):

< 25 5 (18.5%) 41 (27.5%) 1.0 ref.

25–30 17 (62.9%) 56 (37.6%) 2.48 (0.84–7.29) 0.145

> 30 5 (18.5%) 52 (34.9%) 0.78 (0.21–2.91) 0.486

Waist circumference:

< 94cm (M) and < 88cm (F) 10 (37.0%) 20 (13.3%) 1.0 ref.

> 94cm (M) and > 88cm (F) 17 (63.0%) 129 (86.7%) 3.79 (1.52–9.44) 0.005

Waist-to-hip ratio:

≤ 0.95 (M) and≤ 0.85 (F) 19 (70.4%) 135 (90.8%) 1.0 ref.

> 0.95 (M) and > 0.85 (F) 8 (29.6%) 14 (9.20%) 4.06 (1.50–10.9) 0.008

Presence of MetS:

None 7 (25.9%) 60 (40.2%) 1.0 ref.

IDF (Europe) 11 (40.7%) 50 (33.5%) 1.88 (0.68–5.22) 0.217

IDF (Africa) 9 (33.3%) 39 (26.1%) 1.87 (0.68–5.74) 0.204

Current medication:

OAA only 14 (51.8) 95 (63.8) 1.0 ref.

Metformin + insulin 13 (48.2) 54 (36.2) 1.63 (0.22–3.11) 0.502

COR: crude odds ratio; M: males; BMI: body mass index;
CI: confidence interval; F: females; IDF: International Diabetic Federation;
OAA: oral anti-diabetic agents; MetS: metabolic syndrome. * = Significance at p < 0.05.
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the cut-off points for WC in both male and female subjects.19

Also, since all the study subjects were diabetic and thereby
glucose intolerant, only two additional components (instead of
the usual three components of MetS) were used to diagnose
MetS in the current study. The frequency of MetS as defined
by both IDF (Europe) and IDF (Africa) was very high among
the study subjects. This high prevalence of MetS in the study
subjects is probably related to obesity-induced insulin resistance
in the study subjects. This hypothesis is supported by the find-
ings that both WC and WHR were significantly associated with
poor glycaemic control in both bivariate andmultivariate logistic
regression analysis of the factors known to be associated with
poor glycaemic control. In the current study, the prevalence of
diabetic dyslipidaemia was very low (13.6%) and LDL-C and TC
were not elevated in most study subjects. These findings
could be attributed to the effectiveness of management of dia-
betic dyslipidaemia at DGMAH.

Limitations and recommendations from the study
The findings of the current study might have been influenced by
several limitations. First, the sample size was small, thereby
making it difficult to generalise the findings. Second, the study
was a cross-sectional study and therefore a cause-and-effect
relationship could not be inferred from the study results. Third,
patients were recruited from a single institute rather than being
a community-based sample. Thus the findings could not be gen-
eralised beyond this study sample. However, despite these limit-
ations, the current study offers insight into the status of glycaemic
control and some of its major determinants at DGMAH.

Conclusions
The results of the current study suggest that glycaemic control in
T2DM is very poor at DGMAH and that it may be negatively influ-
enced by longer duration of the disease, increased WC and/or
increased WHR. Since both WC and WHR are modifiable
factors, an educational programme that emphasises lifestyle
modification may be beneficial to T2DM patients at DGMAH.
The observation that glycaemic control is very poor at DGMAH
suggests that T2DM patients at this hospital are likely to
develop irreversible microvascular and macrovascular compli-
cations of diabetes mellitus. Thus, the results of this study may
go a long way to increase awareness of the need to aggressively
and timeously prevent the development of these complications.

Disclosure statement – No potential conflict of interest was
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Table 5: SPSS multivariate logistic regression output (variables in the equation) of factors associated with poor glycaemic control at DGMAH

Factor B S.E. Wald df Sig. Ex (B)

95% CI for Ex (B)

Lower Upper

Step 1a Marital status 0.006 0.022 0.65 1 0.799 1.006 .962 1.051

Level of education 0.014 0.15 0.883 1 0.347 1.014 .985 1.045

DOD 0.005 0.753 0.460 1 0.497 1.011 1.37 2.624

WC 0.085 0.028 9.132 1 0.003 1.089 1.030 1.151

Constant 1.676 3.336 0.253 1 0.615 .187
a Variables entered in step 1: marital status, education level, duration of diabetes (DOD) and waist circumference (WC).
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