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Abstract

Introduction: The glycaemic control status of diabetic patients affects the management of their disorder. We examined the glycaemic control and
clinical factors that may influence the achievement of the glycaemic control targets among diabetic out-patients. Methods: This was a hospital
based cross-sectional study carried out at the University Teaching Hospital diabetic clinic in Lusaka, Zambia. A simple random sample of 198
consenting participants was selected from diabetic out-patients between September and December 2013. A structured interview schedule was used
to capture socio-demographic data as well as needed clinical data from clients” medical records and laboratory results. Multivariate binary logistic
regression analysis was carried out to examine factors that may be associated with the glycaemic control status of these diabetic patients.
Results: Overall (n=198), mean (SD) age was 53.19+13.32 years. Majority (61.3%) of the patients had poor glycaemic control status (HbA;.>49
mmol/mol). Insulin treatment (OR 0.13, 95% CI: 0.01 - 1.41), systolic blood pressure (OR 1.04, CI: 1.00 - 1.08) and fasting plasma glucose
(previous; OR 0.81, CI: 0.72 - 0.90 and current; OR 0.85, CI: 0.78 - 0.93) were statistically significantly associated with glycaemic control. The
poor glycaemic control observed in this study is similar to that reported in other published studies. Conclusion: We found evidence of poor
glycaemic control in the study population suggesting need to explore the reasons for this. Association of Insulin, systolic blood pressure and fasting
plasma glucose with glycaemic control further suggests the efficiency of traditional basic monitoring parameters which should be exploited in
sharpening primary preventive strategies especially those that support lifestyle modification. Such efforts should also be integrated in all

information, education and communication strategies that target but not limited to hospital based patients too.
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Introduction

Diabetes mellitus (DM), a metabolic disorder of hyperglycaemia due
to insulin deficiency, or insulin resistance or both [1] is one of the
major causes of premature illness and death worldwide [2]. The
worldwide prevalence of DM among adults (20-79 years) was 285
million (6.4%) in 2010 [2] and is projected to increase to 552
million (7.7%) by 2030 [3,4]. The percentage of deaths attributable
to DM in the whole world was 5.5% in 2010 [2]. In 2013, 382
million (8.3%) adults worldwide were living with DM and a further
316 had impaired glucose tolerance. Most of these were aged
between 40 and 59 years [5,6]. Further, this report indicates that
19.8 million of the 382 diabetics were adults living in sub-Saharan
Africa which is nearly double the number previously estimated by
Sicree et al. [7] 5 years earlier who had estimated a 12.1 million
people in sub-Saharan Africa living with diabetes and had projected
the number to rise to be over 23.9 million by 2030 [6,8]. The sub-
Saharan African adult DM prevalence was 2.4% [2]. These reports
signify the continuing increase and it is estimated that the diabetic
population in Africa will double from that of 2013 by 2035 [5].

In 2013, the report estimated that, half of the reported deaths from
diabetes occurred in patients aged less than 60 years but in Africa
over 76% deaths occurred in patients under 60 years (in their prime
productive years) [5]. The increase can be explained by the
adoption of a Western diet in place of more healthy "traditional"
diets for those in the developing world, as well as adopting a more
sedentary lifestyle which is ubiquitous in developed countries. That
said, type 2 diabetes is increasingly becoming a major health
concern in rural communities in low and middle-income countries

suggesting no communities or countries will escape this epidemic

[71.

Glycosylated haemoglobin (HbA;.) is a gold standard in analysis of
patients' glycaemic control status, and is essential to ensure the
optimal care of diabetic patients [9]. It also serves as a marker for
average glycaemic levels over the previous 8 to 12 weeks prior to
the measurement [10] and may be used to monitor the effects of

diet, exercise, and drug therapy on glycaemia in diabetic patients.

The control of DM has proved to be difficult among those already
with the disease as they are unable to monitor and maintain near-

normal glycaemic levels [11]. Some factors that influence glycaemic

control include body mass index (BMI), adherence, diabetes

duration, blood pressure and type of medication [12].

Several studies have been conducted among diabetic patients in
developed and developing countries. In China, the proportion of
patients with tight glycaemic control was 40.2% [13]. Age, duration,
oral anti-diabetic drugs and DM education predicted these levels.
The glycaemic control status in diabetic patients in Brazil was also
poor at 76% and the factors significantly associated with the control
status included shorter DM duration, multi-professional care,
participation in a DM health education programme, and satisfaction
with current DM treatment [14].

In Nigeria, about 64% of the patients had HbA;. value greater than
55 mmol/mol [15]. Similarly, in Kenya 39.5% of the patients had
mean HbA;c < 64 mmol/mol, while 60.5% had HbAlc > 64
mmol/mol [16]. Diet and weight loss was associated with best
control, because of possible fair endogenous increased insulin
sensitivity. In contrast, good glycaemic control status was reported
in Japan and Germany (45% and 65%), possibly because of the
higher literacy levels with consequent probable better knowledge
about DM [17,18]. In Malawi, the overall prevalence of impaired
fasting blood glucose (FBG) was 4.2% [8].

In Zambia, 8% of the studied population had hyperglycaemia with
3% DM prevalence in males and 4% in females [19]. However, this
might be a huge under-estimation of the burden given the
challenges associated in collecting and analysing this kind of data.
Thus, the estimated mortality of patients with type 2 DM in 2009 in
Zambia had doubled from 100 a year earlier [19]. These mortality
rates may be greatly understated given that diabetes is frequently a
component important of other non-communicable disease such as
cardiovascular, renal with high co-morbidities and some deaths may
be subscribed to other diseases still including pneumonia,
tuberculosis, human immunodeficiency virus or sepsis when most of

the contribution was from diabetes [19].

Nonetheless a needs assessment for diabetes treatment and
countrywide management, carried out by the Zambian government
for the Non-Communicable Disease programme, showed that there
were inadequacies in terms of drugs and laboratory reagents;
diagnostic facilities; expertise in disease management and

community awareness for this disease [11].

Page number not for citation purposes 2


http://www.panafrican-med-journal.com/content/article/19/354/full/#ref1
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref2
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref2
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref3
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref4
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref2
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref5
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref6
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref7
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref6
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref8
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref2
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref5
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref5
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref7
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref9
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref10
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref11
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref12
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref13
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref14
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref15
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref16
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref17
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref18
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref8
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref19
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref19
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref19
http://www.panafrican-med-journal.com/content/article/19/354/full/#ref11

However, health care workers and program managers in Zambia
have not been using HbA;. fully in glycaemic control monitoring
especially in government health facilities. Most of the diabetic out-
patients who visit the University Teaching Hospital (UTH), the main
tertiary referral centre in the country, do not monitor their blood
glucose levels at home as it is not feasible for them. The morbidity
and mortality due to DM at the UTH was 561 (7.7%) and 114
(20.3%) respectively in 2010 [20]. There is thus paucity of data in
Zambia on glycaemic control status in diabetic patients using HbA;..

We examined the current glycaemic control outcomes, and
identified the clinical factors that may influence glycaemic control in
diabetic out-patients at the UTH in the Lusaka province of Zambia.
It was hoped that this information would enable health care
providers to improve and adjust where necessary the management
of diabetic out-patients upon knowing their long-term glycaemic

control status.

Methods

Population and sampling procedures

Data stem from a hospital based cross-sectional study carried out at
the Diabetic Clinic run at the UTH, Lusaka, Zambia. The UTH is the
national referral health centre that treats and reviews patients with
various diseases, including DM. The patients attend the clinic at
appointed times advised by the medical officers for continuous

monitoring and consultation about their disease.

All the confirmed diabetic out-patients for at least two years and
aged 15 years and above were included in the study. The patients
who were willing to participate in the study were asked to give

informed and written consent.

However, the newly diagnosed patients and those who were
recruited in the previous month(s) were excluded from the study. A
simple random sampling method was employed and patients were
selected consecutively from September to December, 2013 to avoid
sampling bias. The patients were selected based on the daily

sampling frame.

The sample size was calculated basing on Krejcie and Morgan's [21]

formula for calculating sample size of a finite population. The

calculated sample size comprised 186 participants. However, a
higher number of 198 patients were targeted in order to account for
possible refusals or exclusions and the need to carry out subgroup

analysis.

Data collection

A structured interview schedule was used to capture data on
demographic  characteristics, clinical factors and laboratory
measurement results. The interview schedule was developed based
on the World Health Organization (WHO) stepwise survey (STEPS)
instrument [22]. The same instruments were used on all the
patients to ensure reliability and validity. The data on demographic,
clinical factors, fasting plasma glucose (FPG) and HbA;. were
obtained by interview, review of medical records and

anthropometric measurements.

The weight and height of the patients were measured using a ZT-
160 adult weighing mechanical scale model with a height rod (Wuxi
Weigher Factory Co., Ltd, Zhejiang, China) whose values were used
to compute the body mass index BMI based on the formula
developed by Lambert Adolphe Jacques Quételet in 1835 [23]. A
scientific calculator FX-82ES (CASIO computer company Ltd, Tokyo,
Japan) was used to obtain the actual BMI figure by dividing weight
in kilograms with height squared in metres which was also verified
by the WHO BMI chart [24]. The blood pressure was measured
using the Citizen Digital Blood Pressure Monitor (Citizen Systems
Japan Co., Ltd, Tokyo, Japan).

Laboratory examination

The quantitative determination of HbA. level, a marker of DM, in
the collected blood from the patients was carried out by the
immunoturbidimetry method using the ABX Pentra 400 discrete
photometric benchtop Automated Clinical Chemistry Analyser
(HORIBA ABX SAS, 34184 Montpellier, France), whose technique
has been certified by the National Glycohaemoglobin
Standardisation Program (NGSP) of Australia [25]. The FPG was
measured by the enzymatic determination of glucose using the
Trinder method using the same analyser [26]. The therapeutic
objective of HbA;. has been to obtain values < 48 mmol/mol as
recommended by the International Diabetes Federation (IDF) and
American College of Endocrinology (ACE) [27]. The target for FPG is

< 6 mmol/L.
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Data analyses

Statistical analyses were carried out using IBM® SPSS® Statistics
for Windows Version 20.0 (IBM Corp. Armonk, NY, USA). The
frequencies and descriptive statistics of the variables were
calculated. The Chi-squared, Fisher's exact and students' t-tests
were used to select potential predictors of good or poor glycaemic
control status. The Odds Ratio and 95% confidence interval were
calculated using binary logistic regression to identify predictors of
glycaemic control while adjusting for confounders. A p-value of <

0.05 was considered significant.

Ethics approval

This study was approved by the University of Zambia Biomedical

Research Ethics Committee (Reference number 005-07-13).

Results

Participation and distribution

Of the 198 patients included in the study, 119 (60.1%) were
females and the median age was 55 years (IQR+17). Fewer than
half 92 (46.5%) of the patients had secondary education.

Clinical factors and laboratory measurement results

The majority (92.9%) of the patients had type 2 DM and 79.8% of
the patients had been diabetic for 2-10 years while only three
(1.5%) had been diabetic for 21 years and above. More than half
(56.6%) of the patients were on oral anti-diabetic drugs and seven
(3.5%) were on both oral anti-diabetic drugs and insulin. Most (130;
65.7%) of the participants were on non-antidiabetic treatment and
34.3% were on none. In addition, 64.6% of the patients had co-
morbidity while 35.4% had none. Fewer than half (70; 36.8%) of
the patients with complete data were overweight (25-29.9 kg/m?)
and six (3%) were underweight (< 18.4 kg/m?) as per the WHO
classification of obesity. Also, more than half (117; 59.1%) of the
patients reported history of DM in the family while 79 (40.9%)
reported none. The mean (SD) systolic blood pressure (SBP) and
diastolic blood pressure (DBP) were 132.7 £ 17.90 mm Hg and 84.7
+11.18 mm Hg.

The mean (SD) FPG of the patients for the past three months and
current FPG were 10.71 = 7.75 mmol/L and 10.98 + 6.22 mmol/L.
Only (75; 38.7%) of the patients had good glycaemic control status
(HbA;c < 48 mmol/mol) while most (119; 61.3%) of the patients
had poor glycaemic control status (HbA;c > 49 mmol/mol) among

those whose data were complete (Figure 1).

Factors associated with glycaemic control status

The Chi-square, Fisher's exact and students' t-tests were run to
select the variables to include into the regression model. The
distribution of glycaemic control status of the patients by the
demographic and clinical factors is shown in Table 1 and Table 2.
There was an association between glycaemic control status and age,
type of anti-diabetic treatment, non-antidiabetic treatment, co-
morbidity, SBP, previous and current FPG. Nonetheless, sex,
education, type of DM, duration of DM, BMI, DBP and family history
of DM, were not associated with glycaemic control status (Table
1 and Table 2).

The multivariate binary logistic regression model was tested for
multicollinearity, Hosmer and Lemeshow test of model fitness for
data, omnibus test of model coefficients and classification accuracy.
The dependent variable was glycaemic control status: Good (1),
Poor (0). The results of the multivariate binary logistic regression
analysis to predict whether nine variable factors, namely, age,
education level, type of DM, type of DM treatment, non-antidiabetic
treatment, comorbidity, SBP, previous and current FPG were
associated with glycaemic control status showed that type of DM
treatment, SBP, previous and current FPG, were statistically

significantly associated with glycaemic control (Table 3).

The patients who were on insulin treatment tended to be less likely
to achieve good glycaemic control status compared to those who
were on diet/none although this was statistically significant. Each 1-
mm Hg increase in SBP resulted in a 5% (OR 1.05, 95% CI: 1.00 -
1.10) increase in odds of having poor glycaemic control status.
Moreover, the patients who had mean (SD) previous FPG, 11.64 +
5.58 mmol/L and current FPG 12.25 + 6.09 mmol/L were 16% and
15% (OR 0.81, 95% CI: 0.72 - 0.90 and OR 0.85, 95% CI: 0.78 -
0.93) less likely to achieve good glycaemic control status (Table 3).
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Discussion

In 2009 the WHO recommended that HbA;. could be used as a
diagnostic test for diabetes provided stringent quality control
assurance tests were in place and assays were standardised to
criteria aligned to the international reference values and there were
no conditions which precluded its accurate measurements [28]. In
addition they recommended that HbA,. of lower than 48 mmol/mol
did not exclude diagnosis of DM [29]. When used for diagnosis of
type 2 DM the HbA,. results determination are as follows: HbA;. of
< 39 mmol/mol means no DM (i.e. normal); when between 39
mmol/mol and 47 mmol/mol a diagnosis of pre-diabetic condition is
achieved and DM as a diagnosis is considered when HbA,.is 48
mmol/mol or higher with a firm diagnosis if greater 53 mmol/mol
[30].

Individuals with HbA,. persistently higher than 53 mmol/mol are at
greater risk of developing eye, cardiac, and renal diseases as well as
nerve damage and are at risk of suffering strokes and/or myocardial
infarction [31]. While these definitions are limited by the source of
data from which they were derived, these cut-off points and
definitions have been shown to differentiate individuals with
significantly increased premature mortality, and increased
microvascular and/or cardiovascular complications. Further the WHO
recommends that the lower limit of normal fasting glucose level of
6.1mmol/L be maintained [29].

However, the International Committee on diabetes, WHO and the
American Diabetic Association (ADA) all agree that patients with
HbA; levels of between 39-47 mmol/mol are at high risk diabetic
complications and be considered pre-diabetics based on a pooled
analysis of 43,364 people HbA;. of 40 to 56 mmol/mol which was
associated with retinopathy the primary factor used in determining
the cutoff points of DM by FBG and 2-hour glucose tolerance test
[32]. Thus using the HbA;. alone could be missing out a large
number of patients at high risk for DM complications. Consequently
many more individual with diabetes (beyond those with suspected

of poor control) in this study are at risk of diabetic complications.

In Zambia, the poor glycaemic control status in diabetic patients,
coupled with an increase in the prevalence of DM, is a public health
concern. Resources are being provided for the management of

diabetic patients at both personal and government levels but

achieving good glycaemic control status is proving to be a

considerable challenge in most cases.

The current study showed that glycaemic control in most diabetic
out-patients at the UTH was poor. Poor glycaemic control status has
also been reported in other studies in developing and developed
countries. The possible explanation for this state of affairs might be
inadequate knowledge on treatment protocols, inactivity and poor
diet among things. On the other hand, good glycaemic control
status was reported in Japan and Germany [17,18]. The good
glycaemia control status in these countries might be because of the
higher literacy levels, probably resulting in better knowledge about
DM.

The four variables found to predict glycaemic control status in the
current study were type of anti-diabetic treatment, SBP, and
previous and current FPG. This study revealed that the patients on
insulin were less likely to achieve good glycaemic control compared

to those who were on diet/none.

These results agree with the findings by Ahmad, Islahudin and
Paraidathathu where patients receiving insulin treatment had the
highest mean HbA;level compared with those receiving
monotherapy or a combination of oral antidiabetic drugs [33]. Thus,
it appears as if control among insulin users tends to be more
difficult because these patients have a more severe form of the
disease or are in the late stages of the disease. Also, the procedure
of insulin injection administration and the resources required for this
procedure probably affect adherence. This calls for aggressive
treatment and monitoring, both in terms of adequate dosing and
improved adherence, to achieve better outcomes. In addition,
studies have shown that intensive insulin therapy alone in type 2

DM patients results in excellent glycaemic control [34].

However, a study in Iran reported good glycaemic control among
insulin users but the results were not statistically significant [35]. In
another study, intensive insulin therapy alone in type 2 DM patients
reported excellent glycaemic control [34]. Chuang et al. also
reported that, the use of insulin or a combination of oral antidiabetic
drugs was associated with improved glycaemic control [36]. The
good glycaemic control among non-insulin users could be due to a
more simple to administer treatment option, which tends to be more

effective under the conditions of daily life.
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Furthermore, the current study showed that an increase in SBP
reduced the likelihood of achieving good glycaemic control status.
Similarly, significant association between SBP and achievement of
good glycaemic control status was observed in other studies
reviewed. In the UK, poor glycaemic control status in patients with
poorly controlled blood pressure (BP) was reported [37]. In
addition, other studies have shown that lowering BP to a mean of
144/82 mmHg significantly reduces the incidence of stroke,
diabetes-related death, heart failure, microvascular complications,
and visual loss. However, Ghazanfari et al. [38] in Iran reported a
lower mean (SD) SBP for those who achieved good glycaemic
control status of 119.67 +£17.63 mm Hg and 122.07 + 16.33 mmHg
for poor glycaemic control status, but the results were not
statistically significant. This implies that, regular BP check together
with glycaemic monitoring to a target of 130/85 mm Hg is
recommended for diabetic patients [9]. Thus, more attention should
be addressed to these primary preventative factors in the
management of DM patients as they affect glycaemic control
greatly.

This study has also shown that, the patients who had mean (SD)
previous FPG, 11.64 £ 5.58 mmol/L and current FPG 12.25 + 6.09
mmol/L were less likely to achieve good glycaemic control status.
The results are better than those reported in the USA where the
older adults with both impaired fasting glucose (IFG) and elevated
HbA; had substantially increased odds of developing diabetes over
seven years [39]. On the other hand, in Japan, a 0.5% increase in
HbA;. per 0.56 mmol/L increase in FPG adjusted for age, sex, BMI
and family history of diabetes was reported [40]. The combined use
of FPG and HbA;. levels predicts the progression to diabetes in
individuals with no apparent risk. In particular, the combination is
recommended for individuals with a FPG > 5.55 mmol/L. Therefore,
the addition of elevated HbA; to the model with IFG results in
improved discrimination and calibration. This may improve the
management of diabetic patients with consequent improvement in
their quality of life.

Several studies have shown that HbA;cis an index of average
glucose (AG) over the preceding weeks-to-months and there is a
very predictable relationship between HbA;. and AG. Understanding
this relationship can help patients with diabetes and their health
care providers to set day-to-day targets for AG based on
HbA. goals. Also, FPG should be used with caution as a surrogate
measure of AG and it is important to remember that HbA;.is a

weighted average of glucose levels during the preceding four

months. Unless the patient's glucose levels are very stable month
after month, quarterly and half-yearly measurement is needed to
ensure that a patient’s glycaemic control remains within the target

range.

It is possible that our estimates could have been affected by many
confounding factors. Possible confounding factors, such as diet,
anti-diabetic drugs, comorbidity, non-antidiabetic drugs and SBGM
sub-variable quantification were neither measured nor analysed but
will be the next focus in the phase that will follow. The other
limitation was that the time between the previous estimation of FPG
and the current FPG was not the same for all patients. Some
patients had their previous FPG reading taken four to six months
prior to the study.

In addition, since the study was a cross-sectional study, it is difficult
to establish a “causal” relation between HbA;.and the clinical
factors. Furthermore, this study was carried out on a finite study
population illustrated by the fact that only the participants who
visited the UTH diabetic clinic during the period of data collection
were included in the sample. On the other hand, we are also aware
that since the data on medical records of the diabetic patients at the
clinic were incomplete; it was difficult to follow the morbidity
patterns. Lastly but not the least, another issue that stands out as a
critical factor was the cost containment, especially of laboratory

materials and supplies.

Conclusion

The majority of the patients in the current study had poor glycaemic
control status that was influenced by insulin, SBP and FPG. This
state of affairs raises concerns on the adequacy of the care provided
to diabetic out-patients at the UTH. Since diabetes like most other
chronic diseases is progressive, the findings suggest that if the
factors influencing glycaemic control are not adequately addressed,
complications increase and drug therapy becomes much more
complex with time. The study will enable health care providers to
review their management of diabetic patients to ensure good
glycaemic control. In order to achieve this, it is suggested that
further research should be conducted to evaluate the role of the
diabetic patients in the management of their diabetes, especially by
strict limitation of carbohydrate intake, as this accounts for

maodifications such as weight control, exercise and diet.
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Table 1: glycaemic control status by demographic factors of patients

Glycaemic control status

Good (n = 75, HbAlc < 48 mmol/mol) | Poor (n = 119, HbAlc = 49 mmol/mol)
Characteristic No (%) No (%) P-value*
Age
15-34 years 3 (12.5) 21 (87.5)
35-54 years 29 (40.8) 42 (59.2) 0:018°
55 years and above | 43 (43.4) 56 (56.6)
Sex
Male 29 (38.2) 47 (61.8) 0 .908?
Female 46 (39.0) 72 (61.0)
Education level
Never/Primary 27 (36.5) 47 (63.5)
Secondary 33(37.5) 55 (62.5) 0.05%
College/University 15 (46.9) 17 (53.1)
*P < 0.05. Pearson’s Chi-squared test
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Table 2: glycaemic control status by clinical factors of the patients
Glycaemic control status
Good (n = 75, HbAlc = 48 | Poor (n = 119, HbAlc = 69
mmol/mol) mmol/mol)
Characteristic No (%) No (%) P-value*
DM type
Type 1 2(14.3 12 (85.7
yp (14.3) (85.7) 0.052°
Type 2 73 (40.6) 107 (59.4)
DM duration
2-10 years 65 (41.9) 90 (58.1)
11-20 years 9 (25.0) 27 (75.0) 0.160°
21 years and above 1(33.3) 2 (66.7)
DM treatment type
Diet/none 6 (66.7) 3(33.3)
Oral antidiabetic drugs and Insulin 2 (28.6) 5(71.4)
Insulin 18 (26.9) 49 (73.1) 0.030°
Oral antidiabetic drugs 49 (44.1) 62 (55.9)
Non-DM treatment drugs
No 19 (28.4 48 (71.6
(284) ( ) 0.032°
Yes 56 (44.1) 71 (55.9)
Co-morbidity
No 20 (29.0 49 (71.0
(29.0) ( ) 0.040°
Yes 55 (44.0) 70 (56.0)
Body Mass Index (kg/m2)
Underweight (<18.4)/Normal (18.5-
18 (29.0) 44 (71.0)
24.9)
0.178°
Overweight (25-29.9) 31 (44.3) 39 (55.7)
Obese (= 30) 22 (40.7) 32 (59.3)
SBP (mm Hg; Mean, SD) 130.64 (18.45) 136.40 (16.49) 0.029°¢
DBP (mm HG; Mean, SD) 86.24 (9.91) 84.01 (11.80) 0.175¢
DM in Family
No 36 (44.4 45 (55.6
( ) ( ) 0.161°
Yes 39 (34.5) 74 (65.5)
Previous FPG (mmol/L; Mean,
8.15 (3.42) 11.64 (5.58) 0.000°¢
SD)
Current FPG (mmol/L; Mean,
8.49 (4.63) 12.25 (6.09) 0.000°
SD)
*p < 0.05. 2Pearson’s Chi-Squared Test, PFisher’s Exact Test,°Students’ t-test,
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Table 3: multivariate binary logistic regression model-determining factors associated with glycaemic control status

Glycaemic control status

Good (n = 75, HbA1c

48 mmol/mol)

<

Poor (n = 119, HbAl1c = 49

mmol/mol)

Predictor variable No (%) No (%) AOR (95% CI)® P-value*
Age
15-34 years 3 (12.5) 21 (87.5) 0.34 (0.07-1.71) 0.192
35-54 years 29 (40.8) 42 (59.2) 1.04 (0.50-2.12) 0.922
55 and above 43 (43.4) 56 (56.6) Ref (1.00)
DM type
Type 1 2 (14.3) 12 (85.7) 0.80 (0.13-4.82) 0.808
Type 2 73 (40.6) 107 (59.4) Ref (1.00)
Treatment adherence
No 61 (38.1) 99 (61.9) 0.38 (0.13-1.07) 0.043
Yes 14 (41.2) 20 (58.8) Ref (1.00)
DM treatment type
Oral antidiabetic drugs 49 (44.0) 62 (55.9) 0.20 (0.2-1.85) 0.154
Insulin 18 (26.9) 49 (73.1) 0.13 (0.01-1.41) 0.044
Oral antidiabetic drugs and
insulin 2 (18.6) 5(71.4) 0.50 (0.03-8.86) 0.640
Diet/None 6 (66.6) 3(33.3) Ref (1.00)
Non-DM treatment type
No 19 (28.4) 48 (71.6) 0.95 (0.26-3.46) 0.940
Yes 56 (44.1) 71 (55.9) Ref (1.00)
Co-morbidity
No 20 (29.0) 49 (71.0) 0.74 (0.21-2.63) 0.638
Yes 55 (44.0) 70 (56.0) Ref (1.00)
SBP (mm Hg; Mean, SD)? 130.64 (18.44) 136.40 (10.49) 1.04 (1.00-1.08 0.038
Previous FPG (mmol/L;

8.15 (3.42) 11.64 (5.58) 0.81 (0.72-0.90) 0.000
Mean, SD)
Current FPG (mmol/L;

8.49 (4.63) 12.25 (6.09) 0.85 (0.78-0.93) 0.001
Mean, SD)

*Indicates significant p-value at p < 0.05. AOR=adjusted odds ratio when other predictor variables were controlled for
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Figure 1: HbATc Measurement results of the patients
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