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Abstract: Type 2 DM is rapidly raising as a global health care problem that threatens to reach pandemic levels by 2030.
Type 2 Diabetes mellitus is a disease with no cure and chronic disease that results in major morbidity and mortality. The
main objective of this study is to evaluate the glyceated hemoglobin control and to determine factors affect on glycemic
control among type 2 diabetes outpatients attending diabetic clinics at Hospital Universiti Sains Malaysia (HUSM). The
study design was observational prospective longitudinal follow-up study, the study was conducted with sample of 1077
Type 2 Diabetes Mellitus outpatient recruited via attended the diabetes clinics at HUSM. HbA1c is parameter to measure
the glyceated hemoglobin control. Logistic regression analysis was used to assess the independent variables that affect
the glycaemic control. The majority of patients 794 (73.7%) did not achieve target of HbA1c levels ≤ 7.0%. It has been
found that age, race and antidiabetic medications are the factors that affect on the HbA1c.New strategy to improve the
current status of control of diabetes is needed. The study recommends that health-care providers should pay more
attention to type 2 dm patients with older age, Malay race and antidiabetic medications. The present study recommends
that more time, money and attention must be given to the treatment of diabetic patients.
Keywords: Type 2 diabetes mellitus, prevalence, glyceated hemoglobin, risk factors.
INTRODUCTION
Type 2 DM is rapidly rising as a global health
care problem that threatens to reach pandemic levels by
2030. In 2003, an estimated 194 million adults had
diabetes worldwide 5.1% and 314 million people had
impaired glucose tolerance 8.2% [1]. This prevalence
increased to 6.0 % and 7.5 % in 2007 and is predicted to
increase to 7.3 % and 8.0 % by 2025 [2]. 380 million
people are expected to have diabetes in 2025 [2].
In Malaysia, the Third National Health and
Morbidity Survey [3] showed that prevalence of Type 2
DM for adults aged 30 years old and above was found to
be 14.9 % in 2006, upped by almost 79.5% in the space
of 10 years from 1996 to 2006.
HbA1c is the gold standard in accessing
glycaemic control indices of long-term blood glucose
control, as they estimate blood glucose during the
preceding three months [4].
The target glycaemic level (HbA1c), advocated
by the American Diabetes Association (2007) and the
American Association of Clinical Endocrinologists [5],
should be aimed at ≤ 7% to reduce serious complications
or premature death. However, research documents that
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63% of patients with diabetes fail to achieve the
advocated target goals [6]. This failure to achieve
glycaemic control puts patients at risk for increased
financial costs and increased serious complications and
increased risk of mortality. If glycaemic control is not
reached early in treatment, severe complications may
develop.
It is important to reach the optimal glycaemic
level as quickly as possible [7]. The longer a diabetic
remains out of control the greater the risk of developing
diabetic complications. Research by Weng et al., [7]
documented the importance of expedient glycaemic
control to prevent the devastating complications of
diabetes and for the preservation of β-cell function. The
documented evidence demonstrates anything less is to
put the patient at risk for blindness, kidney failure, heart
disease, stroke, amputations, microvascular and
macrovascular disease and early death [5].
In diabetic patients previous prospective studies
have shown an association between the degree of
hyperglycaemia and the increased risk of microvascular
complications,
sensory
neuropathy,
myocardial
infarction [8], stroke [9], macrovascular mortality [10]
and all cause mortality [7].
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Knowing the factors that contribute to glycemic
control is key to developing more effective treatment
and identifying the needs of adults with Type 2 DM.
Less is known about the factors that influence glycaemic
control. That factors include influences of demographics,
clinical conditions, and antidiabetic treatment on
glycaemic control. Several studies examined that the
effects of patients characteristics on HbA1c levels,
controlling for documented correlates, including
demographic characteristics [11, 12], clinical conditions
[12,13], and treatment modalities [14,15].
Regarding demographics characteristics factors
include age, race, gender, family history and level of
educations. Previous studies have suggested that
minority groups for example: African Americans,
Hispanics, American Indians, Pacific Islanders had poor
glycaemic control 16] and in study by Harris et al.[17]
found that black women, Mexican-American men, and
patients over 60 years of age had poorer glycaemic
control.
The glycated hemoglobin HbA1c levels
increased progressively with age [18,19]. In a study done
in India, Kutty et al. [20] reported lower plasma glucose
levels in the young age group (20-29 years) and higher
plasma glucose levels in the old age group (>69 years) in
women than in men. In addition, the increase of plasma
glucose per decade was almost twice as high in women
as in men. In contrast with Shorr et al. [21] found that
there is no significant difference between age groups and
glycaemic control.
Alcohol consumption is oppositely associated
with glycaemic control among diabetes patients. In study
by Mackenzie et al, [53] who found that alcohol
consumption was associated with lower HbA1c among
patients with diabetes and Shai et al., [22] recognised
that consumption of 13 g of alcohol daily reduced FPG
by 9% compared to non-alcohol consuming controls
The studies by [23,24] found that factors such
as dietary practices, physical exercise, and education
level were important predictors on glycaemic control.
Physical activity can effect on glycaemic
control among patients with diabetes, the benefits of
regular physical activity have been well documented:
improved glycemic control and insulin sensitivity [25,
26]. In study by Pigman et al. [26] reported that diabetic
patients do not do regular exercise was 2.71 times more
likely to have HbA1c greater than or equal to eight
compared to those reporting regular exercise.
BMI is the most important predictor of
deterioration in glycemic control, regardless of the
treatment regimen, according to a study from Finland
[27]. In study by Nichols et al. [11] found that body
mass index (BMI) significantly related to glycaemic
control
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Insulin resistance increased in smokers with
and without diabetes [28,29], and study by Gunton et al.,
[54] documented that the improvement in HbA1c with
smoking cessation.
Duration of diabetes is important factors
affecting glycaemic control. In studies [12, 13] they
found that disease duration for a long time in diabetic
patients, who have comorbidities, have high HbA1c
levels. Similar to study by Nichols et al. [11] found that
the longer duration of diabetes, the harder it was to
maintain glycaemic control.
Other studies [13, 14] found that diabetic
patients who use insulin or multiple oral agents have
poor control of HbA1c. Insulin use is a factor of disease
severity and was a predictor of poorer glycaemic control.
In the NHANES III data [17] they found that the mean
HbA1c value 8.3% of insulin users.
The objective of this study to determine
glycaemic control level and factors affect on glycaemic
control level in Malaysian type 2 diabetic patients who
attended diabetes clinics in Hospital University Sains
Malaysia.
MATERIAL AND METHODS
The medical records were studied either directly
from the diabetes clinic after the patients consulted the
doctors or from the patient medical record center. The
patients selected were type 2 diabetic outpatients, aged
over 18 years, with active follow-up at the diabetic
clinic. The exclusion criteria for this study included
patients who were suffering from juvenile diabetes,
gestational diabetes, thyroid problems, obstructive liver
disease, advanced renal failure, and tuberculosis. A
prospective study was conducted for a study period of
one year (2008) in order to identify the characteristics of
type 2 diabetic outpatients in a tertiary center, and to
determine the prevalence of diabetic retinopathy
associated with outpatient diabetic care at HUSM, which
is located in the state of Kelantan, Malaysia. The study
design is an observational, prospective cross-sectional
study. Non-probability sampling method (convenience
sample technique) was applied.
Ethical Considerations
The study was approved by the Human
Research and Ethics Committee of the School of
Medicine in the Universiti Sains Malaysia. Informed
consent was obtained from all patients included in the
study.
Data collection
The outpatient diabetic clinic recording lists of
patients who attended the diabetic clinic in HUSM were
captured from the diabetic clinic registration book.
Based on glycaemic control tests (HbA1c, FPG, PPG),
the medical records were then retrieved from the record
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office using the patient’s name. The medical records
review was undertaken by a single researcher, and the
required information including demographic, comorbidity characteristics, detailed physical and
biochemical information and therapy to be reviewed and
recorded in a data collection form. Socio-demographic
characteristics included age, sex and race, alcohol,
smoking history, physical activity and level of education.
Physical examination included: pulse rate, height, weight
and waist circumference. Blood pressure was measured
twice and average reading was taken. Hypertension was
defined as systolic blood pressure of >130 mmHg or
diastolic blood pressure of >80 mmHg or current use of
antihypertensive drugs also has been diagnosed as
hypertension [30].
Laboratory results included fasting plasma
glucose (FPG), postprandial plasma glucose (PPG),
HbA1c level, and lipid profile. Dyslipidaemia was
defined as fasting cholesterol of greater than 4.5 mmol/l,
LDL-C greater than 2.6 mmol/l, Triglyceride greater
than 1.7 mmol/l, HDL-C less than 1.0 mmol/l in males
and less than 1.3 mmol/l in females [31].
Diabetic retinopathy (DR) was diagnosed with
the presence of retinal hemorrhages, exudates and
macular edema [32]. Neuropathy was diagnosed in the
presence of persistent numbness, paresthesia, loss of
hearing of the tuning fork and sense of vibration [32].
Diabetic nephropathy (DN) was considered by positive
persistent proteinuria for at least three consecutive
readings per year, and/ or serum creatinine (SCr) >130
lmol/L and/or GFR <60 ml/min [32].
Coronary artery disease was diagnosed by
documented angina symptoms and confirmed by ECG,
or from the results of percutaneous transluminal
coronary angiography (PTCA) in patients records (AlMaskari et al, 2007). Cerebrovascular disease was
defined by the presence of transient ischemic attack or
stroke in the past medical history [33].
Statistical analysis
Statistical Package for the Social Sciences
(SPSS) software version 12.0 (Chicago, IL, USA) was
used for data analysis. The data obtained were analysed
using descriptive statistics to determine the glycaemic
control level among diabetic patients. Logistic
regression analyses were performed to assess the
independent effect on glycaemic control.
A bivariate association between HbA1c level
control ( uncontrol > 7% / control ≤ 7%) and each
independent variable.
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Independent variables contain model one which
included personal characteristics (gender, race, age,
physical exercise, level of education, smoking history,
alcohol history and family history). Model two included
health characteristics (diabetes duration, WC, BMI and
anti diabetic medications).
In simple logistic analysis, each independent
variable was analysed to look at any significant
association with dependent variable (glycaemic control)
and preceded to multiple logistic regressions to confirm
the association after excluding confounders. The results
of simple logistic regression analysis were recorded as
beta, p-value, crude odds ratio and 95% confidence
interval. Multivariate analysis was done on numerical
and categorical analysis variable by using binary logistic
regression to eliminate confounding effect as there are
more than one independent variables. The first step was
to do variable selection. Second step for further
multivariate analysis, and selection step was to do
manual backward or forward analysis of each variables
was excluded of p value which was more than 0.05. The
third step was to find a model when all variables have a
p value of less than 0.05.
RESULTS
A total of 1077 type 2 diabetic patients were
involved in this study, demographic characteristics of
type 2 diabetic patients were demonstrated in Table 1.
Evaluating
the
factors
influencing
HbA1c
measurement
In order to evaluate factors influencing HbA1c
measurement among patients in this cohort study.
Several analysis techniques were used; those are shown
in the following subsections:
1-Univariate analysis on HbA1c control
Univariate analysis was done for each variable
separately, using binary logistics of HbA1c
(uncontrol/control). Any variable with p value <0.05 is
considered significant.
1-(a) Univariate analysis of personal characteristics
on HbA1c control
In simple logistic regression analysis, each
independent variable was analysed to look for any
significant association with the dependent variable
(HbA1c). In personal characteristics, age and race were
significantly associated with control of HbA1c. as shown
in Table 3.
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Table-1: Socio-Demographic characteristics of Type 2 diabetic patients
Variable
Gender
Male
Female
Age (years)
≤ 35 yaers
>35-50 years
>50-65years
>65 years
Race
Malay
Chinese
Indian
Smoking History
Current smoker
Previous smoker
Never smoked
Alcohol History
Current drinker
Previous drinker
Never drink
Physical activity
Active ≥ 150 min/wk
Non active < 150 min/wk
Level of education
< secondary school
≥ secondary school
Family history of diabetes
Yes
No

n (%)
476 (44.2)
601(55.8)
15 (1.4)
194 (18)
626 (58.1)
242 (22.5)
916 (85.1)
150 (13.9)
11 (1.0)
66 (6.1)
81 (7.5)
930 (86.4)
10 (0.9)
6 (0.6)
1061 (98.5)
471 (43.7)
606 (56.3)
580 (53.9)
497 (46.1)
141 (13.1)
936 (86.9)

Table-2: Health characteristics of Type 2 diabetic patients
Variable
BMI (kg/m2) ADA
Underwight < 18.5 kg/m2
Normal range 18.5 - 22.9 kg/m2
Preobese
23- 27.4 kg/m2
Obese I
27.5- 35.9 kg/m2
Obese II
35-39.9 kg/m2
Obese III
> 40 kg/m2
2
BMI (kg/m ) Asia pacific
Target
≤ 23 kg/m2
Non target > 23 kg/m2
Waist Circumference Category AP (cm)
Target (Male)
≤ 90 cm
Non target (Male) > 90 cm
Target (female)
< 80 cm
Non target (Female ) ≥ 80cm
Diabetes duration (years)
≤5 years
>5-10 years
>10-15 years
>15-20 years
>20 years
HPT duration category (years)
Free from HPT
≤ 3 years
> 3-6 years
> 6-9 years
>9 years
Cardiovascular history
No disease
Hypertension
Hypertension +IHD
Hypertension + Cerebrovascular accident
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n (%)
20 (1.9)
179 (16.6)
457 (42.4)
364 (33.8 )
39 (3.6 )
18 (1.7)
199 (18.5)
878 (81.5)
100 (9.3)
376 (34.9)
50 (4.6)
551(51.2)
273 (25.4)
294 (27.3)
256 (23.7)
136 (12.6)
118 (11)
56 (5.2)
204 (18.9)
288 (26.7)
160 (14.9)
369 (34.3)
79 (7.3)
810 (75.3)
137 (12.7)
51 (4.7)
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Table-3: Univariate analysis of personal characteristics factors affecting HbA1c control
Personal characteristic
Gender
Male
Female
Race
Malay
Non-Malay
Age
Physical activity
Active ≥ 150 min/wk
Non active < 150 min/wk
Level of education
≥Secondary school
< Secondary school
Smoking history
Non smoker
Smoker
Alcohol drinking
Non alcohol drinker
Alcohol drinker
Family history of diabetes
No
Yes

b

Crude OR (95% CI)

P- value

0
-0.20

1
0.81 (0.62,1.07)

0.145

0
-0.54
0.13

1
0.58 (0.40,0.83)
1.12 (0.95,1.30)

0.003
<0.001

0
0.07

1
1.07 (0.82,1.41)

0.596

0
0.11

1
1.12 (0.85,1.47)

0.410

0
-0.12

1
0.87 (0.59,1.29)

0.515

0
0. 44

1
1.56 (0.44, 5.51)

0.489

0
-0.34

1
0.96 (0.64,1.44)

0.867

Simple logistic regression (outcome as HbA1c control)
2. Univariate analysis of health characteristics on
HbA1c control
Among the variables related to health
characteristic affecting HbA1c control, were for BMI
and antidiabetic medications (Table 4).
2-Multiple logistic Regression analysis on HbA1c
control
Each group of similar variable categorically
related was introduced together in one model of
multivariate analysis, by using backward stepwise
logistic regression at p value of <0.05 were accepted.

2- (a) Multiple logistic regression analysis of personal
characteristics on HbA1c control
Table 5 shows multivariate analysis of personal
characteristics.
2-(b) Multiple logistic regression analysis of health
characteristics on HbA1c control
Multiple logistic regression analysis has shown
that BMI and antidiabetic medications are the significant
factors which influenced the control of HbA1c (Table 6).

Table-4: Univariate analysis of health characteristic factors affecting HbA1c control
Health characteristic
BMI
WC
Duration of diabetes
Antidiabetic medications
Metformin
Gliclazide
Mixtard insulin
Metformin + Gliclazide
Metformin + Mixtard insulin
Gliclazide + Acarbose
Metformin + Gliclazide + Rosiglitazone
Metformin + Gliclazide + Acarbose
Metformin + Gliclazide + NPH insulin

b
0.036
0.013
0.016

Crude OR ( 95% CI)
1.03 (1.00,1.06)
1.01 (0.99,1.02)
1.01 (0.99,1.03)

0
0.26
0.59
0.47
-0.06
-0.14
0.21
0.42
0.88

1
1.30 (0.68,2.47)
1.81 (0.88,3.69)
1.61 (0.96,2.69)
0.93 (0.51,1.70)
0.86 (0.42,1.76)
1.23 (0.64,2.39)
1.52 (0.826,2.81)
2.42 (1.30,4.50)

P value
0.017
0.060
0.127
0.023
0.421
0.102
0.069
0.836
0.689
0.525
0.177
0.005

Simple logistic regression (outcome as HbA1c control)
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Table-5: Multiple logistic regression of personal characteristics affecting HbA1c control
Personal characteristic
Race
Malay
Non-Malay
Age

b

Adjusted OR (95 % CIb)

P value

0
-0.49
0.13

1
0.61 (0.42,0.87)
1.22 (0.95,1.50)

0.008
<0.001

Multiple logistic regression
Overall correctly classified percentage = 73.4%
Area under curve = 61.9%
Table-6: Multiple logistic regression of health characteristics factors affecting HbA1c control
Health characteristic
BMI
Antidiabetic medication
Metformin
Gliclazide
Mixtard insulin
Metformin + Gliclazide
Metformin + Mixtard insulin
Gliclazide + Acarbose
Metformin + Gliclazide + Rosiglitazone
Metformin+ Gliclazide + Acarbose
Metformin + Gliclazide + NPH insulin

b
0.03

Adjusted OR (95% CI)
1.03 (1.00,1.06)

0
0.27
0.63
0.47
-0.03
-0.10
0.18
0.40
0.88

1
1.31 (0.68,2.50)
1.88 (0.92,3.84)
1.60 (0.95,2.68)
0.92 (0.51,1.68)
0.90 (0.44,1.84)
1.20 (0.62,2.33)
1.50 (8.12,2.78)
2.41 (1.29,4.49)

P value
0.019
0.024
0.407
0.083
0.074
0.804
0.778
0.582
0.195
0.006

Multiple logistic regression
Overall correctly classified percentage = 73.6%
Area under curve = 60.
together in multivariate analysis (model one and model
two). Statistical variables at value <0.05 were accepted.
Three variables remained in the final model. They were
race, age and antidiabetic medications (Table 7).

3- Final model of multivariate analysis on HbA1c
control
Using backward stepwise logistic regression,
all factors that were found to be significant at p value
<0.05 during the previous analysis were introduced

Table-7: Factors significantly associated with HbA1c control
Independent variables
Race
Malay
Non- Malay
Age
Anti diabetic medications
Metformin
Gliclazide
Mixtard insulin
Metformin + Gliclazide
Metformin +Mixtard insulin
Gliclazide + Acarbose
Metformin + Gliclazide + Rosiglitazone
Metformin + Gliclazide + Acarbose
Metformin + Gliclazide + NPH

b

Adjusted OR (95 %CI)

0
-0.51
0.13

1
0.59 (0.41,0.86)
1.30 (0.95,1.7)

0
0.47
0.66
0.53
-0.16
0.01
0.18
0.42
0.88

1
1.61 (0.83,3.12)
1.93 (0.93,3.99)
1.70 (1.00,2.88)
0.84 (0.46,1.55)
1.01 (0.48,2.09)
1.19 (0.61,2.34)
1.52 (0.81,2.84)
2.41 (1.28,4.52)

P value
0.006
<0.001
0.012
0.155
0.074
0.046
0.587
0.975
0.600
0.186
0.006

Multiple logistic Regression
Overall correctly classified percentage = 73.2%
Area under curve = 64.7%.
DISCUSSION
In this study population, the mean of HbA1c
were 8.7% (± 2.3). At same time, most of these diabetic
patients had unsatisfactory control with regard to
HbA1c level and according to the Guidelines of the
American Diabetes Association [38], the majority of
patients 794 (73.7%) did not achieve target of HbA1c
levels ≤ 7.0%. This finding is similar to previous studies
[34-37]. Research documents that 63% of patients with
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diabetes fail to achieve the advocated target goals [6].
American Diabetes Association Guideline [38] reports
26.3% of Type 2 DM patients had ideal glycaemic
control (A1C ≤ 7%). However, the American Diabetes
Association (ADA) guidelines have shown that
glycaemic control cannot always be achieved in
specialist clinic practice. Roubideaux et al., [39]
analysed for a sample of 9,626 individuals from the
Indian Health Services Diabetes Care and Outcomes

98

Ibrahim SS et al.; Saudi J. Med. Pharm. Sci.; Vol-1, Iss-4(Dec, 2015):93-102
they found mean glycosylated hemoglobin of 8.8% ± 2.2
and in another study by Hu D et al. [40] found a similar
glycaemic level, with a median of 8.4%.
Little is known about the predictors that
influence changes in glycaemic control in patients with
poorly controlled diabetes. In the present study the focus
on predictors have been correlated with diabetic control
and can be classified into personal characteristics (age,
gender, education, physical activity, smoking and
alcohol history and family history), and health
characteristics (body mass index, waist circumference,
duration of diabetes and antidiabetic medications).
Evaluating the influencing factors which affect on
HbA1c is done by performing logistic regressions for the
entire variables.
This work is aimed at identifying factors that
influencing glycaemic control among adult diabetes. In
the current study it found that there were significant
associations between the glycaemic control (HbA1c) and
the following variables: age (OR = 1.30), diabetic
medications have different OR for each regimens and
race (OR = 0.59).
A analysis of the data found a substantially
greater proportion of older adults with poor glycaemic
control, which was similar to study conducted by [41],
but in contrast Nichols et al. [11] found poorer metabolic
control among the younger age group and Kabadi et al.
[42] reported that no significant association between age
and HbA1c. Explanation of this finding may be because
increasing age is associated with several physiological
changes including insulin resistance [43, 44] which is
frequently characterised by compensatory and sustained
hyperinsulinemia and subsequently Type 2 DM [45]. In
aged patients, the fear of hypoglycemia makes
achievement of optimal glycaemic control and HbA1c
levels difficult and generally only partially successful.
Besides the majority of elderly patients have
comoribidities which may affect the glycaemic control.
The study showed that Malay race constitute
high percentage with poor glycaemic control but this
result is not conclusive since the majority of patients
recruited in study were Malays. Usually ethnic
differences in Type DM were due to both genetic and
environmental factors. In this study the antidiabetic
medications regimens used had association with poor
glycaemic control. It has been found the antidiabetic
medications associated with uncontrol of HbA1c level.
The resultof current study found that patients on
metformin plus gliclazide and NPH insulin were 2.42
times liklehood uncontrolled HbA1c by comparing with
metformin alone then mixtard insulin alone were 1.81
times possibility uncontrolled HbA1c with comparing
metformin alone and regimen of metformin plus
gliclazide were 1.61 times liklehood uncontrolled of
HbA1c by comparing with metformin. Conversely
previous studies have shown that excellent glycaemic
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control can be achieved with insulin therapy in patients
with Type 2 DM [46, 47].
Furthermore, in this study, it don’t found the
relationship between glycaemic control and BMI as in
previous studies [35, 52], in which both waist
circumference and BMI were strongly and positively
associated with HbA1c concentrations [11,49]. Also the
study found that gender, family history of diabetes
mellitus and smoking had no significant effects on
glycaemic control in Type 2 diabetic patients as seen in
other study [35]. The present study findings did not
show significant associations between glycaemic control
and disease duration, also contradictory with previous
studies [11, 50].
Possibility the causes of long-standing
hyperglycaemia or glycaemia uncontrolled were
multifactorial and include genetic predisposition, free
radical oxidative damage, protein glycosylation, and
endothelial changes. In addition, lower socioeconomic
status, psychological issues that lead to lack of
motivation, emotional distress, poor eating habits and
depression, inadequate knowledge on the part of the
person with diabetes and the health professionals caring
for them, have been implicated [51]. The consequences
of long standing uncontrolled DM can be more serious in
elderly patients due to functional disabilities, frequent
presence of other comorbidities (renal, hepatic, cardiac
impairment, etc.) and polypharmacy. Both acute and
chronic
complications
can
have
catastrophic
consequences in elderly diabetic patients. Increase in
adipose tissue with ageing and the concurrent decrease
in physical activity and the use of various potentially
diabetogenic medicines (thiazide diuretics, betablockers, corticosteroids, etc.) most likely contribute to
DM [52].
The explanation of study subjects to the poor
control of diabetes can be linked to dietary habits. An
earlier study in Kelantan [36] reported that the local diet
contains high carbohydrates especially rice, sugar, eggs,
coconut, and milk and its products. The second factor
may be reduced by daily physical activity by the
subjects. Most of them had no regular daily physical
activity especially female patients who completely
lacked daily physical activities [36]. The third
contributory factor may be the diabetic patients in this
study have high prevalence of micro- and macrovascular
complications that accompanied diabetes mellitus. The
researcher thinks that the patients did not know about
their disease and the complications of their disease and
also they did not comply with medications. The high rate
of glycaemic uncontrolled could also be explained on the
basis that majority of diabetic patients treated in HUSM
are referred not only for their diabetic state, but rather
for being more complicated cases of diabetes.
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The goal of diabetes therapy should be to
achieve glycaemic status as close to normal and as safely
possible in HbA1c.
Despite the increase in the use antidiabetic
medications, overall glycaemic control has not
improved; in fact, it seems to have worsened. The
majority of Type 2 DM patients in this study population
had suboptimal control. This development may
contribute to increased rates of diabetic complications
and increased healthcare costs. Knowledge about the
variables associated with poor glycaemic control is
necessary for aiding the efforts aimed at reversing this
trend. This supports the importance of education of
patients in the adequate use of the available medications.
CONCLUSION
It has been found that age, race and antidiabetic
medications are the factors that affect on the HbA1c, but
age and smoking history are the factors affecting FPG,
while gender and duration of diabetes are factors
affecting PPG. The study recommends that health-care
providers should pay more attention to Type 2 DM
patients with older age, high duration diabetes, and
should educate patients to quit smoking.
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