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Abstract
Background: Diabetes Mellitus type 2 (DM) is a metabolic syndrome with multiple complications. All 
of those complications are directly related to glycemic control status.. Adequate glycemic control leads 
to less complications, morbidity and mortality.
Aims and objective: The aim of this study is to access the factors associated with poor glycemic control 
in DM subjects. Materials and methods: This is a OPD based  cross-sectional descriptive  study 
conducted in Nobel Medical College and Teaching Hospital among adult DM subjects over the period 
of one year. A total of 105 cases with DM aged  ≥18 years were included and clinical profile, laboratory 
reports  were documented. Results:  We found that out of 103 population 60 people (58.2%) had poor 
glycemic control i.e Hba1c >7% and only 43 (41.8) had good glycemic control i.e Hba1c <7%. FBS and 
PP glucose  was found to be higher in poor control group compared to good control and was statistically 
significant (p<0.001). Smilarly duration of DM was also found to be associated with poor glycemic 
control. Conclusion: FBS, PP and duration of DM was associated with higher Hba1c leading to higher 
prevalence of poor glycemic control. Age, sex, dyslipidemia, BMI,WHR were not found to be associated 
with poor glycemic control.
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Introduction
Diabetes is a medical condition characterized 
by chronic hyperglycemia in which the glucose 
metabolism is impaired because insulin secreted 
by pancreas gland is either inadequate or does not 
function properly (1). Global prevalence of diabetes 
was 422 million (8.5%) among adults aged over 
18 years in 2014 and is rapidly increasing in low 
and middle income countries . South East Asia 
has covered second largest prevalence of diabetes 
comprising 96 million (8.6%) (2). A meta-analysis 
done for prevalence of diabetes in Nepal from 

2000 to 2014 found the pooled prevalence of type 
2 diabetes as 8.5% (ranging from 1.4% to 19%)  in 
both urban and rural settings (3).. The primary goal 
in the management of diabetes mellitus is to attend 
near-normal glycaemia.  Poor glycemic control 
is risk for both macrovascular and microvascular 
complications . All these complications contribute 
to the high morbidity and mortality associated with 
diabetes mellitus [4,5]. Poor glycemic control among 
patients with diabetes mellitus is common in many 
countries including Indonesia (83%) [6], Bangladesh 
(81.2%) [selim 7, Saudi Arabia (74.9%) [8]. in spite 
of well-defined treatment for type 2 diabetes, in 
majority of the people, disease is poorly controlled 
with existing therapies.9,10. Therefore, recognizing 
the determinants of poor glycemic control will 
contribute to a clearer understanding of modifiable 
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antecedents of diabetes-related complications and 
help to achieve improved diabetic control.

Aims and objective
This aim of this study was to  assess factors 
associated with poor glycemic control among 
patients with DM  and to shed light on reversible 
factor with regards to glucose control and to 
understand the barriers to achieving good glucose 
control .

Methods
The study is a prospective observational study 
conducted on adult aged ≥18 years with  DM in 
endocrine OPD of Nobel Medical College during 
12 months period from July 1, 2020 to June 30, 
2021. The study was approved by the Institutional 
Review Committee of the hospital (NMCTH IRC 
reference number 472/2021). Written consent was 
acquired after the patient or patients attendant  
was explained about the study, its advantages, 
procedures and disadvantages. Inclusion criteria 
was all known DM patients of ≥ 6 months duration 
and if ready to give consent, irrespective of their 
DM complication were included in this study. 
Exclusion criteria were all new case of Diabetes 
Mellitus < 6months duration, type-1 dm, secondary 
DM, age below 18 years and those not ready to 
give consent were excluded from this study. Blood 
glucose was performed  in the laboratory (Glucose 
oxidase and peroxidase method). Detailed history, 
demographic and clinical variables like age, sex, 
duration of DM was recorded. Height, weight, waist 
circumference (WC) , hip circumference (HC) and 
blood pressure were measured  using standard 
procedure. Besides, Body Mass Index (BMI) was 
calculated by formula, BMI = kg/m2 where kg 
is a person's weight in kilograms and m2 is their 
height in meter squared. Asian criteria-based BMI 
was used as follows: <18.5 for underweight, 18.5-
22.9 for normal-weight, 23.0-27.5 for overweight, 
and >27.5 for obese. Waist hip ratio (WHR) was 
calculated by dividing WC (in cm) by HC (cm). 
HC was measured at a level parallel to floor, at 
the largest circumference of the buttocks. WC was 
measured at the end of several consecutive natural 

breaths, at the level parallel to the floor, midpoint 
between the top of the iliac crest and the lower 
margin of the last palpable rib in mid-axillary line. 
WHR  cutoffs points for Asians used (0.95 in men 
and 0.80 in women) denote abdominal obesity.
Blood samples were collected and glycated 
Hemoglobin, lipid profile was analyzed using 
the automated spectrophotometer. Fasting blood 
sugar (FBS) and postprandial blood sugar (PP)  
were performed in the laboratory by Glucose 
oxidase and peroxidase method. Glycemic control 
definition by ADA, (2021): HBA1C ≤ 7.0%, 
Preprandial capillary plasma glucose 80–130 mg/
dL, Peak postprandial capillary plasma glucose† 
, ≤ 180 mg/dL. Hypercholesterolemia refers to 
a total cholesterol level ≥200 mg/dl, HDL was 
considered low when the level is below 40 mg/dl 
in males and below 50 mg/dl in females. LDL was 
considered high when the level was ≥100 mg/dl. 
Hypertriglyceridemia refers to a level ≥150 mg/ dl. 
Dyslipidemia was defined as the presence of one or 
more of the previous abnormalities in serum lipids. 
Glycemic control was considered good if Hba1c 
was <7%, satisfactory if Hba1c between 7-8% and 
unsatisfactory if >8%.
Statistical analysis
Using n=z2× p (1-p) / e2with 5 % margin of error, 
and pooled prevalence of DM in nepal 8.1% taken 
as 8% ( Gyawalil B, et.al. 2008) 3, sample size was 
calculated to be 113 but we took 105 subjects as 
8 subjects withdrew themselves from the study. 
Descriptive statistics was used for summarizing 
patient’s demographics and survey responses. 
Differences in HbA1c goal was evaluated by chi-
square tests (categorical variables). After finding 
significant differences in chi-square tests, the 
Bonferroni function was used to assess individual 
differences. Independent t test (measurement 
data) was used to assess the relationship between 
inadequate glycemic control and potential 
influencing factors where P <0.05 was considered 
as statistically significant. The software package 
used for calculations was SPSS (version 25.0). All 
data was tabulated and statistically analysed using 
SPSS 25.
Results
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** Independent t test  *Highly Significant

Table 1. Socio demographic parameters between Good and Poor glycemic control in Type II 
Diabetic Patient

Table 2. Anthropometric and Biochemical parameters between Good and Poor glycemic control in 
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Table 1. Socio demographic parameters between Good and Poor glycemic control in Type II 
Diabetic Patient 

 

Characteristics Good Glycemic Control 
HbA1c < 7 

Poor glycemic Control 

HbA1c >7% P- values 

Gender* N % N % 
Male = 1 25 41.7 35  58.3 

0.984 
Female = 2 18 41.9 25 58.1 

 
*Chi square test 

 
Table 2. Anthropometric and Biochemical parameters between Good and Poor glycemic control 
in Type II Diabetic Patient 

Characteristics Good Glycemic Control 
HbA1c < 7 

Poor glycemic Control 

HbA1c >7% 
P- values 

Parametric** Mean SD Mean SD  
Age 55.07 11.00 56.68 9.21 0.421 
BMI 26.21 3.40 25.31 4.46 0.267 

W/H Ratio 1.02 0.06 1.07 0.23 0.246 
SBP 129.77 14.56 125.00 10.81 0.059 
DBP 81.86 9.32 79.00 5.43 0.053 
FBS 114.02 18.59 182.42 63.62 <0.001* 

PPBS 197.49 58.52 327.22 90.98 <0.001* 
TC 166.51 47.56 185.82 49.70 0.051 
TG 188.21 94.31 198.27 82.80 0.568 

LDL 94.79 26.76 100.10 23.70 0.291 
HDL 41.21 6.65 42.05 6.96 0.539 

** Independent t test  *Highly Significant 
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Table 3. Anthropometric and Biochemical parameters between Good and Poor glycemic control in 
Type II Diabetic Patient

Figure 1. Degree of glycemic control among Type II Diabetic patients. HbA1c < 7% is good glycemic 
control. HbA1c >7% poor glycemic control which includes satisfactory and unsatisfactory glycemic 
control

Characteristics Good Glycemic Control 
HbA1c < 7 

Poor glycemic Control 

HbA1c >7% 
P- values 

Non parametric*** Median IQR Median IQR  
DM duration in years 4.00 2.00 – 7.00 8.00 3.625 – 13.75 0.010* 

Serum Creatinine 0.80 0.70 – 1.00 0.80 0.70 – 0.975 0.743 
Serum Urea 26.00 23.00 – 30.00 26.00 24.00 – 30.75 0.720 

*** Mann-Whitney U test   * Highly Significant 
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Figure 2 Lipid profile among Good and Poor glycemic control among Type II Diabetic patients.
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In this study we found that out of 103 population 
60 people (58.2%) had poor glycemic control i.e 
Hba1c >7% and only 43 had good glycemic control 
i.e Hba1c <7%. Total 35 male patients (58.3%) 
had poor glycemic control compared to 25 male 
patients(41.7%) who had good glycemic control. 
Among female patients 25 (58.1%) had poor control 
and only 18 (41.9%) had poor control.
Mean age in good glycemic control was 
55.07±11years  and in poor control group it was 
56.68±9.21years which was almost similar in 
both group. BMI was slightly higher in good 
control group 26.21±3.40 then poor control 
group 25.31±4.46. Waist hip ratio (WHR) were 
comparable in both group. Mean blood pressure 
was SBP 129.77±14.56 mmhg vs 125±10.81mmhg 
and DBP was 81.86±9.32 mmhg vs 79 ±5.43 
mmhg in good control vs poor control group. Both 
fasting blood sugar (FBS)  114. ±18.59 mg/dl vs 
182.42±63.62 mg/dl and prandial blood sugar (PP) 
197.49±58.52 mg/dl vs 327.22±90.98 mg/dl was 
higher in poor control group. Considering lipid 
parameter total cholesterol was higher in poor 
control group i.e 185.82±49.70 mg/dl compared 
to good control 166.51±47.56mg/dl. Triglyceride 
level was 188.21±94.31mg/dl in good control group 
and 198.27±82.80mg/dl in poor control group. 

LDL level was slightly higher in poor control 
group then good control group 100.10±23.70 mg/
dl vs 94.79±26.76mg/dl. However HDL level as 
seen higher in poor control group compared to 
good control 42.05±6.96mg/dl vs 41.21±6.65mg/
dl. Mean duration of diabetes was 8 years in 
poor control group and 4 years in good control 
group. Prevalence of good glycemic control was 
only 42% i.e Hba1c<7% and poor glycemic  was 
58%. Among poor control 34% of subjects had 
satisfactory glucose control Hba1c 7-8% and 24% 
had unsatisfactory glucose control Hba1c >8%.
Correlating  glycemic control with different variables 
FBS value was more among poor control group 
and was statistically significant(p<0.001), likewise 
PP glucose value was also found to be higher in 
poor control group compared to good control and 
was statistically significant (p<0.001). Smilarly 
duration of DM was also found to be associated 
with poor glycemic control. Poor glycemic control 
was seen more in subjects who had longer duration 
of DM and it was statistically significant(p=0.010). 
no other statistically significant  association of 
variables were  found between good and poor 
glycemic control group though few degree of 
differences were noted.
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DISCUSSION
Our study was a observational study conducted in 
Nobel Medical College which is a tertiary centre. 
Study was conducted in 103 subjects after taking 
consent from the patients. In this study gender was  
not a associated factor for poor glycemic control, 
finding similar to a study done by Jyoti et al. (11) 

where as other studies shows female gender a 
association for poor glycemic control(Kirk et al [12] 

and Zhao et al [13]). In some studies, female sex was 
found to be a risk factor for poor glycemic control. 
It is being said that being an inferior sex specially 
in developing countries females are deprived for 
diabetes care, busy in providing more care to family 
and that is how neglect their own health. Hence 
females needs more attention during management of 
diabetes considering their nutritional, psychological 
and puberty issues also 14. 
We did not find any significant association between 
age and poor glycemic  control similar to some 
studies done in other countries.(15), whereas  a couple 
of studies has shown their association Huang et al 
[16] and Woldu et al [17].
BMI and WHR did not show statistically significant 
association for poor glycemic control in this study. 
Similar finding was found in a study done by 
Louis et.al, 2014 where no association was found 
between poor glycemic control and BMI.(18). The 
reason could be the number of subjects in our study 
was small. Couple of studies found the opposite of 
our finding stating association of poor glycemic 
control with higher BMI(11). Obesity, especially 
abdominal adiposity is  an important risk factor for 
the development of type 2 diabetes and also impact 
glycemic control. Association of obesity with other 
comorbidities like dyslipidemia, hypertension, 
Insulin resistance might also be contributing in 
nonattainment of good glycemic control in obese 
subjects.
FBS and PP was significantly higher in poor 
control group compared to good control group 
and the difference was statistically significant. Its 
obvious to have higer blood sugar in poor control 
group compared to good control group as Hba1c is 
an average of FBS and PP.  Dyslipidemia was not 
associated with poor glycemic control in our study. 

Both the group had almost similar mean lipid levels 
though slightly higer in poor control group but  
difference was not statistically significant finding 
similar to jyoti et.al(11).
Duration of diabetes was significantly associated 
with poor glycemic control. Longer the duration 
more poor glycemic control. In good control group 
mean duration of DM was 4 years whereas in 
poor glycemic group duration of DM was 8 years. 
Similar finding was seen by a study done by Tania 
et.al 2018. That study found that individuals with 
longer duration of diabetes had 1.83 times higher 
odds of having poor glycaemic control.(19). This 
could be because with increasing duration of DM 
the insulin secretary capacity of beta cells decrease 
over time and other comorbities may increase 
leading to further  poor glycemic control. 

HbA1C was used as a indicator for glucose control, 
as its a gold standard parameter for measuring 
glycemic control. Hba1c <7% was considered 
good control and above 7% was considered poor 
glycemic control. Poor glycemic control was 
observed in 58.2% of subject which seem to be 
alarmingly high. Similar finding was seen in other 
studies.  In a study population of the Asian patients 
treated at diabetes centers, more than 50% were 
not well controlled leading to higher microvascular 
complications in the group of patients with higher 
HbA1c. (20). Likewise other studies done in other 
countries had similar finding like  Souliotis in 
Greece (57.1%) [21]. There are studies which shows 
much higher prevalence of poor glycemic control 
as compared to ours studies done by Tekalegn in 
Ethiopia (80%) [22], Hai in Pakistan (81.6%) [23] and 
Rahman in Bangladesh (82%) [24] which found a 
higher prevalence. This higher prevalence could 
be because of poor drug adherence, poor education 
about diabetes and high cost of medicine for 
consumption in low economic countries like ours. 

Limitation of study
This study has low number of subjects, so if higher 
number of subjects could have been enrolled result 
could be more efficient. As this is a hospital based 
study and includes subject from few areas of our 
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