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Abstract: 
Background: Diabetes is a chronic condition that needs on-going medical attention as well as patient education 
on self-management in order to achieve optimal glycemic control and avoid long-term complications. In India, 
type II diabetes is on the verge of becoming an epidemic. Asia is home to more than 60% of the world's 
diabetics, with China and India making up the majority of this region. In spite of the fact that the advantages of 
adequate glycemic control in preventing diabetes-related micro vascular complications are well recognized, it 
has been observed that more than 60% of patients still do not meet the advised glycemic target. Glycemic 
control is challenging to attain in standard clinical practice because it is influenced by several social, 
demographic, economic, illness, and treatment-related factors.  
Methods: The data for the current investigation was collected from diabetic patients who visited the SKMCH, 
Muzaffarpur, Bihar, medical OPD in a cross-sectional retrospective analysis. Data was collected between 
December 2022 to May 2023. Retrospective data collection was done on 206 diabetic patients.  
Results: In this study, 206 patients were included, and (63%) of them were between the ages of 41 to 60. 15.5% 
of drug use was for monotherapy, 47.1% was for combination therapy, and 23.8% was for insulin + OAD 
therapy. When compared to patients with a BMI of <25, patients with a BMI of >30 had a 4 times higher chance 
of having poor glycemic control (OR = 3.9, C.I. = 1.2–3.9, P = 0.02).  
Conclusion: In this study, it was found that age, the duration of diabetes, drug use patterns, and BMI all had a 
statistically significant correlation with glycemic control.  
Keywords: Type 2 Diabetes, HbA1C, glycemic control, Drug utilization pattern, BMI. 
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Introduction

In India, type II diabetes is on the verge of 
becoming an epidemic. More than 60% of the 
world's diabetic population is from Asia, with 
China and India making up the majority of this 
population. It is expected that by 2030, more than 
100 million people will be affected by diabetes 
worldwide, with 1 in 5 people in India expected to 
have the disease.[1] Diabetes and its potential 
complications have a very high rate of morbidity 
and mortality, which poses serious health care 
issues for both the family and society.  

A metabolic condition known as type 2 diabetes is 
characterized by hyperglycemia brought on by a 
deficiency in insulin secretion, action, or both. To 
achieve and maintain optimal glucose control is the 
primary treatment objective while treating diabetic 
patients. The UKPDS trial has unequivocally 
demonstrated the value of good glycemic 

management in preventing micro vascular 
complications associated with diabetes.[2]  

Despite the fact that numerous studies have 
demonstrated the advantages of effective glycemic 
management, it has been observed that more than 
60% of patients still fail to meet the suggested 
glycemic target.[3] The American Diabetes 
Association has offered a thorough method for 
managing Type 2 Diabetes. With the use of fasting 
blood glucose and HbA1c readings, glycemic 
management is evaluated. Although the target 
glycemic control must be tailored to the patient's 
age, co-morbidity, length of diabetes, and 
complications, excellent control is considered when 
fasting blood sugar levels are under 110 mg/dl and 
HbA1c is under 7%.[4]  
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Diabetes is a chronic condition that necessitates on-
going medical attention as well as patient education 
on self-management in order to achieve adequate 
glycemic control and avoid long-term 
complications. Life style adjustment therapy was 
given a lot of focus in comprehensive diabetes care. 
In addition to medicine, it is crucial to educate 
patients about their condition. The suggested 
glycemic control targets in clinical practice are 
challenging to reach and are influenced by a variety 
of factors. Age, sex, body mass index (BMI), 
education level, marital status, income and 
occupation, ethnicity and religion, history of 
smoking and alcohol consumption, family history 
of diabetes, medication adherence, length of 
therapy, and drug use pattern (monotherapy, 
combined oral therapy, or oral therapy combined 
with insulin), complexity of therapeutic regimen, 
association with comorbidities, fear of side effects, 
job-related factors, and psychological factors are 
socio-demographic factors.[5] 

In order to minimize acute and chronic 
consequences linked to poor glycemic control, it 
will be important to consider the limited data on 
glycemic control available in our country when 
making decisions and developing policies for the 
delivery of healthcare services. Studies from India 
show that both urban and rural areas have poor 
glycemic control, calling for greater knowledge and 
more effective treatment plans to attain adequate 
glycemic control. [6-8]  

In this study, we evaluated the degree of glycemic 
control and the factors that contributed to it in adult 
T2DM patients. We have only looked at age, sex, 
the length of diabetes, BMI, comorbidities, and 
patterns of drug use among all of the contributing 
factors indicated above.  

Materials and Methods  

The present study is a cross-sectional study of 
retrospective data collected from the diabetic 
patients who attended the medical outdoor of Sri 
Krishna Medical College and Hospital, 
Muzaffarpur, Bihar. Data was collected from 
December 2022 to May 2023. Retrospective data 
on 206 diabetic patients was gathered. Data on age, 
sex, BMI, the duration of diabetes, concomitant 
conditions, and drug use patterns were gathered. 
With the aid of HBA1C and FBS levels, the degree 
of glycemic control was evaluated. HbA1C <7% 
and FBS <110 mg/dL were considered to indicate 
satisfactory glycemic control. HbA1C and FBS 
results were obtained from hospital records. Using 
High Performance Liquid Chromatography, 
HbA1C was calculated. Hexokinase was used in an 
enzymatic reference method to measure fasting 
blood sugar levels. Patients with type 2 diabetes 
mellitus who were >20 years old and using diabetes 
medicines were included. The study did not include 
type 1 diabetes. 

In order to do the statistical analysis, IBM SPSS 
21.0 was used. Numbers and percentages are used 
to present categorical data, such as gender, age 
group, BMI, comorbidity, drug usage pattern, and 
length of diabetes. Additionally, the Chi-square 
test, which was accepted at a 95% CI, was 
performed to determine the statistical significance 
of the difference in the percentage of people with 
good glycemic control according to the categorical 
variable. Several variables In order to pinpoint the 
variables linked to effective glycemic management, 
binary logistic regression was performed. A P-
value <0.05 was regarded as significant. 

Results  

Table 1 displays descriptive statistics for each 
patient's age, the length of their diabetes, their 
BMI, their fasting blood sugar, and their HbA1C.

Table 1: Descriptive statistics of characteristics 
Characteristics Mean±SD Median Mode Range Min Max 
Age (in years) 56.6±12.4 57.0 60 64 22 86 
Duration of diabetes (in years) 8.1±6.9 6.0 10 29 1 30 
BMI (kg/m2) 28.1±6.7 27.4 25.1 42.4 15.0 57.4 
FBS (mg/dL) 188.9±75.8 175.5 116 385.0 74.0 459.0 
HbA1C (%) 9.1±11.6 8.6 8.4 11.6 5.0 15.6 
  
According to Table 2, of the 206 patients who were 
enrolled in the study, 115 (55.7%) were men and 
91 (44.2%) were women.  

Those between the ages of 41 and 60 made up the 
majority (63%). Only 10% of patients were under 
the age of 40, while 27% were above the age of 60. 
34% of BMI categories had normal BMI, compared 
to 30% who were obese and 35.4% who were 

overweight. Only 21% of patients had 
comorbidities. 15.5% of patients with drug use 
patterns received monotherapy, 47.1% received 
combination therapy, and 23.8% received insulin 
plus OAD therapy.  

Diabetes was present in 44% of patients for less 
than five years, 34% for six to ten years, and 22% 
for longer than ten years. 
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Table 2: Background profile of study subjects for type 2 Diabetes Mellitus 
Characteristics Number of patients (n) Percentage (%) 
Gender  
Male 115 55.8 
Female 91 44.2 
Age group  
≤40 20 9.7 
41-60 130 63.1 
>60 56 27.2 
BMI  
<25 71 34.5 
25-30 73 35.4 
>30 62 30.1 
Comorbidity  
No 163 79.1 
Yes 43 20.9 
Drug utilization pattern  
Monotherapy 32 15.5 
Combination 97 47.1 
Insulin + OAD 49 23.8 
Ayurvedic/home-based 28 13.6 
Duration of diabetes (yrs.)  
≤5 91 44.2 
6-10 70 34.0 
>10 45 21.8 
 
According to Table 3, gender has little impact on 
glycemic control. Only 5% of people under the age 
of 40 had good glycemic control, compared to 20% 
of people between the ages of 41 and 64 and only 
9% of people beyond the age of 65.  

It was discovered that this was statistically 
significant. The majority (60%) of diabetics with 
good glycemic control had diabetes for less than 
five years, compared to 28% for diabetes was 
lasting between six and ten years and only 9% for 
diabetes lasting longer than ten years.  

Additionally, it was statistically significant that 
60% of diabetics with poor glycemic control had 

duration of more than 5 years. Only 12% of 
diabetics with BMI >30 had good glycemic control, 
compared to more than 60% of diabetics with BMI 
>25, which was statistically significant once more.  

We discovered that comorbidity has little to no 
impact on glycemic control because the majority of 
our patients had no comorbidities. More than 80% 
of diabetics were taking an OAD alone or in 
combination, and their blood sugar levels were 
under control.  

It was statistically significant that 25% of patients 
had poor glycemic control despite taking insulin 
therapy. 

Table 3: Factors affecting Glycemic control of type 2 Diabetes patients 
Characteristic Good glycemic control n 

(%) 
Poor glycemic control n 
(%) 

P-
value 

Gender  
Male 17(53.1) 98(56.3) 0.7 
Female 15(46.9) 76(43.7) 
Age group  
≤40 1(3.1) 19(10.9) 0.05* 
41-64 26(81.3) 104(59.8) 
≥65 5(15.6) 51(29.3) 
Duration of diabetes mellitus (yrs.)  
≤5 20(62.5) 71(40.8) 0.05* 
6-10 9(28.1) 61(35.1) 
≥11 3(9.4) 42(24.1) 
BMI  
≤24.9 15(46.9) 56(32.2) 0.05* 
25-29.9 13(40.6) 60(34.5) 
≥30 4(12.5) 58(33.3) 
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Comorbidity    
No 26(81.3) 137(78.7) 0.7 
Yes 6(18.8) 37(21.3) 
Drug utilization pattern  
Monotherapy 7(21.9) 25(14.4) 0.04* 
Combination of OAD 20(62.5) 77(44.3) 
Insulin+ OAD 4(12.5) 45(25.9) 
Ayurvedic / home-based 1(3.1) 27(15.5) 
Table 4 represents that patients with BMI more than 30 had 4 times risk of having poor glycemic control as 
compared to those with BMI <25 (OR = 3.9, C.I. = 1.2-3.9, P = 0.02).In this study it was also observed that with 
1 year increase in duration of diabetes, the Odds of having poor glycemic control was increased by 7% (OR = 
1.07, C.I. = 0.99-1.14, P = 0.05). More than 40 years of age had 1.5 times odds of having poor glycemic control 
as compared to <40 years, but it was not statistically significant.  

Table 4: Binary logistic regression analysis of factors affecting glycemic control 
Predictor variables Odds ratio 95% CI P value 
BMI  
≤24.9 ®   
25-29.9 1.2 0.5-2.8 0.61 
≥30 3.9 1.2-12.4 0.02* 
Duration of diabetes (yrs.) 1.07 1.01-2.1 0.04* 
Age Group  
<40 ®   
41-64 1.5 0.5-4.3 0.39 
>65 3.2 0.8-11.8 0.07 
® Reference, * Significant 
 
Discussion  

According to the current study, middle-aged people 
between the ages of 41 and 64 had the best 
glycemic control. People with glycemic control 
problems were younger than 40 and older than 65. 
Young people's poor glycemic control is a cause for 
serious concern because early diabetes control is 
crucial for preventing long-term complications of 
diabetes, which can be explained by the idea of 
metabolic memory.[9,10] If diabetes in young 
individuals is not effectively treated, there is a high 
likelihood of complications, which would result in 
a significant economic burden as well as increased 
mortality and morbidity from the condition. 
Younger people who have high HbA1c levels may 
have low or insufficient dosage, infrequent usage of 
combination medication regimens, resistance to 
starting insulin therapy, or a higher incidence of 
obesity in the general population. This underlines 
even more the need for effective prevention and 
treatment programs targeted at younger age 
groups.[11,12] The same was true of the older age 
group's glycemic control. Fear of hypoglycemia 
precipitating in older age groups, a lack of family 
support due to the present trend of nuclear families, 
and an inability to stick to exercise routines 
because of several comorbidities related to this age 
may all be contributing reasons. This result 
conflicts with one from a Malaysian study that 
showed older people had better glycemic control. 
The development of comorbidities like renal 
failure, improved access to medical care, good 

compliance and motivation for glucose testing, 
regular physical activity and healthy eating, and 
increased medication adherence due to family 
members being involved in care and reminding 
patients to take their medications and take care of 
their diets all contributed to this.[13-16] There are 
numerous research where no correlation between 
age group and glycemic control was 
discovered.[17] Finally, in light of these 
inconsistent results, it is crucial that doctors 
concentrate on gaining an understanding of the 
pathophysiology and managing every diabetic, both 
young and elderly, in order to achieve the optimal 
glycemic control in everyone.  

It was discovered that those with diabetes for less 
than 5 years had the best diabetic control, while 
those with diabetes for more than 10 years had the 
worst. Longer diabetes duration was associated 
with poor glycemic control. These findings echo 
those of several studies carried out in numerous 
underdeveloped nations. Long disease duration and 
complex treatment regimens were linked to 
inadequate glycemic control, according to a Hong 
Kong study.[18-20] Long-term diabetes had a 
deleterious effect on glycemic control, possibly 
because beta cell reserve gradually declined over 
time along with decreased insulin output.[2] Anti-
diabetic medications are required to maintain 
sufficient glycemic control as the duration of 
diabetes rises. This necessitates constant 
monitoring and drug adjustment, underscoring the 
importance of routine checkups, blood glucose self-
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monitoring, diabetes education, and ongoing 
medical treatment optimization. To improve the 
efficacy of the treatment plan, early intensification 
and optimization should be carried out.  

Glycemic control is influenced by drug use patterns 
as well, and in our study, we observed that patients 
getting combination OAD had better glycemic 
control than those receiving monotherapy or insulin 
plus OAD. According to established 
recommendations, metformin is the first line of 
treatment for the majority of diabetics.[19] 
Although we did not examine the type of therapy 
used in monotherapy in our trial, we may presume 
that patients undergoing monotherapy would 
typically be taking metformin alone. Numerous 
studies have shown that monotherapy frequently is 
insufficient for the majority of patients to achieve 
effective glycemic control, particularly when the 
condition has been present for a longer time. 
Whether metformin or sulfonylureas are 
administered over a 3-year period, more than 80% 
of patients do not meet glycemic targets with initial 
monotherapy. [20]  

In our investigation, there was no discernible 
difference in glycemic control between males and 
females. According to several research, having a 
female partner increases your likelihood of having 
poor glycemic control. As the inferior sex, women 
are allegedly denied access to diabetes treatment in 
developing nations, preoccupied with taking care of 
their families at the expense of their own health. 
Therefore, women need additional care when 
managing their diabetes because of their 
nutritional, psychological, and puberty concerns. 
[21] 

Conclusion  

According to numerous studies conducted in 
different developing countries, patients from the 
western UP region had poor overall glycemic 
control and > 65% of them were unable to achieve 
glycemic control, which put them at an increased 
risk of developing complications from diabetes. 
Age, diabetes duration, drug use patterns, and BMI 
were the main variables affecting glycemic control. 
Although there are many other factors that affect 
glycemic control that we have not examined, we 
infer from this study that young, overweight, and 
obese people, patients with long histories of 
diabetes, and those on complicated drug regimens 
should receive special attention if good glycemic 
control is to be achieved. The best possible use of 
all resources should be emphasized by healthcare 
practitioners and organizations. In order to achieve 
the desired glycemic control, comprehensive 
management of every diabetic with the aid of 
dieticians and counselors is essential. 
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