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Abstract: 
Background:  Poor glycemic control is the inability to maintain blood glucose levels within the recommended 
range and leads to elevated blood sugar levels over time, which cause significant risk factor for the development 
and progression of diabetes-related complications. Objective of the present study was to evaluate the glycemic 
control and associated factors among type 2 diabetes mellitus patients.  
Methods: All data and completed prescriptions were collected on a case record form. Weight, height, and waist 
circumferences of the type II diabetes patients were recorded.  Sociodemographic profile, Waist/Height ratio and 
BMI were obtained.  Blood pressure was recorded. Glycated hemoglobin, lipid profile were analysed using the 
automated spectrophotometer.  
Results: Out of 100 type 2 diabetes mellitus patients, most of the cases (38%) were in age bellow 50 years.  
Among 100 cases, only 10% cases had good glycemic control. Out of 68 male patients, 6(8.82%) cases had good 
glycemic control Out of 32 female type 2 diabetes mellitus patients, 4(12.5%) cases had good glycemic control.  
Out of 100 type 2 diabetes mellitus patients, 40 cases were obese cases, among them only 2(5%) cases had good 
glycemic control. 66 cases (W/H ratio) were 0bese. Among them only 3(4.54%) cases had good glycemic control. 
Dyslipidemia was present in 61 cases, among them 2(3.28%) cases had good glycemic control. 14(14%) who 
were treated with insuline alone or OHA with insuline had poor glycemic control.  
Conclusion: Majorities of type 2 diabetes mellitus patients have poor glycemic control. Cardiovascular is the 
most common complication. BMI, central obesity and dyslipidemia are the most common contributing factors of 
poor glycemic control in type 2 diabetes mellitus patients. Hence, selfcare practice, dietary control and glucose 
management can affect the glycemic control in type 2 diabetes mellitus patients. 
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Introduction

The prolonged state of hyperglycemia will 
eventually result in multiple organ damage, leading 
to disabling and multi systems complications such as 
cardiovascular diseases, neuropathy, nephropathy, 
and retinopathy [1]. The prevalence of T2DM is 
rising at a faster rate in low- and middle-income 
countries than in high-income countries, with the 
Eastern Mediterranean and the South East Asian 
region recorded the highest prevalence [2].  

Diabetes Mellitus (DM) is an escalating global 
health issue, with projections indicating that 98 
million Indians could have diabetes by 2030 [3]. 
This prediction is driven by current figures, 
historical trends, changing risk factors such as diet 
and physical activity, and demographic shifts. Over 

the past five years, the global diabetes landscape has 
significantly evolved [4].  

Diabetes is a public health emergency, is rapidly 
increasing in prevalence, and currently ranks among 
the four most common non-communicable diseases 
tracked by world health officials [5,6[. Globally, 
between 1980 and 2014, the number of people with 
diabetes increased from 108 million to 422 million, 
and the global prevalence of diabetes rose from 
4.7% to 8.5% of the world’s population over the 
same period.5 Estimates indicate 642 million cases 
of diabetes worldwide by 2040 [7,8]. In Africa, the 
average prevalence of diabetes is 0.3% and 7.0% for 
females and males, respectively, but only 3.8% 
overall for both sexes combined [9,10]. Glycemic 
control (GC) is important for preventing 
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complications and reducing healthcare costs, 
because hemoglobin A1c (HbA1c) level below 7% 
is associated with improved blood-glucose control 
and a reduced risk of long-term adverse 
complications of diabetes [11]. 

Poor glycemic control, which is the inability to 
maintain blood glucose levels within the 
recommended range and leads to elevated blood 
sugar levels over time, is a major public health issue 
and a significant risk factor for the development and 
progression of diabetes-related complications. 
Microvascular complications include diabetic 
retinopathy, diabetic nephropathy, and diabetic 
neuropathy [12], while macrovascular 
complications involve damage to larger blood 
vessels, leading to conditions such as coronary 
artery disease, heart attack, stroke, and peripheral 
artery disease [13]. These complications not only 
increase healthcare costs but also reduce life 
expectancy and quality of life. A prospective 
observational study across 23 hospital-based studies 
revealed a strong association between glycemia and 
the risk of clinical complications8. Studies from 
Sweden and the United States further emphasized 
the adverse outcomes and economic burden 
associated with poor glycemic control [14,15]. 
Achieving better glycemic control is essential for 
preventing the development and progression of 
diabetic complications [16], while also improving 
both life expectancy and quality of life for patients 
[17]. Objective of the present study was to evaluate 
the glycemic control and associated factors among 
type 2 diabetes mellitus patients attending at tertiary 
care hospital. 

Material & Methods 

The present study was conducted in the Department 
of Biochemistry with the collaboration of 
Department of Medicine, SKMCH, Muzaffarpur, 
Bihar, India during a period from October 2025 to 
February 2026. A total of 100 type 2 diabetes 
mellitus patients were enrolled in the present study. 

Study Population: Type II diabetes mellitus 
patients who fulfilled the specified Inclusion and 
Exclusion Criteria were participated for the study. 

 Inclusion criteria 

• Aged ≥18 years of age who is diagnosed with 
Type II Diabetes Mellitus was treated with 
OHA alone/Insulin alone/ OHA + Insulin 
(monotherapy or combination therapy) for 
minimum 4 months. 

• Patients who agreed to sign the informed 
consent form were considered for study.  

Exclusion criteria 

• Patients with type 1 diabetes 
• Pregnant women, women with gestational 

diabetes  

• Patients with diabetes secondary to other factors 
like malnutrition, infection, surgery 

• Patients who cannot sign the informed consent 
form  

• Hospitalized and/or with psychiatric disorder 
during the data collection time (since there is a 
diabetes self-care practices assessment)  

Case Record Form (CRF): A CRF was prepared to 
record the information of the Type II diabetes 
patients attending the medicine outdoor department 
of Hospital.  

Socio-demographic Profile: Age and Gender of the 
Type II diabetic patients were noted. 
Anthropometric and metabolic profile show Body 
Mass Index (BMI). BMI was categorized as normal 
if BMI was less than 25 kg/m2, overweight if BMI 
was between 25 and 29 kg/m2 and as Obese if BMI 
was more than 30 kg/m2 [18,19].  

Waist Circumference (WC): The Ideal WC for 
Males was considered as less than 90 cm), and less 
than 85 cm for females [20]. Waist/Hip ratio less 
than 0.9 was considered as ideal [20].  

Study Procedure: All data and completed 
prescriptions were collected on a case record form. 
Weight, height, and waist circumferences of the type 
II diabetes patients were recorded. Weight was taken 
to the nearest 0.5 kg, and height was taken to the 
nearest 0.5 cm. Body Mass Index (BMI) was 
calculated as weight in kilograms divided by height 
in meter Squared. Blood pressure was measured 
using standardized sphygmomanometers. Blood 
pressure was recorded while the patient was in a 
sitting position with the arm at the level of the heart 
and after 5 min of rest. Blood samples were collected 
and glycated Hemoglobin, lipid profile was 
analyzed using the automated spectrophotometer. If 
these biochemical parameters were undertaken 
within last one–two months, the available last 
readings of HbA1c, fasting blood sugar 
measurements, and lipid profile [High-Density 
Lipoprotein (HDL), Low-Density Lipoprotein 
(LDL), triglyceride, and cholesterol] were 
abstracted from patients' records. Diabetes self-care 
was assessed by Diabetes Self-Management 
Questionnaire (DSMQ) [21].  

Operational Definitions: Glycemic status was 
categorized as good glycemic control if HbA1c was 
below 7% and poor glycemic control if HbA1c was 
found to be more or equal to 7%. Lipid profile: The 
CH, HDL and LDL levels were recorded on the 
CRF. Criteria for abnormal lipid profile levels were 
based on the Indian Council of Medical Research 
criteria [22]. 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. 
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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. 

Statistical Analysis: Data was analysed with the 
help of IBM SPSS version 26 software. All data was 
tabulated and percentages were calculated. Chi-
squared test was applied. P-value was taken less than 
or equal to 0.05 (p≤0.05) for significant differences. 

Results 

Out of 100 type 2 diabetes mellitus patients, most of 
the cases (38%) were in age bellow 50 years. 32% 

cases were in age group of 50-60 years and 30% 
were in age group of >60 years. In age group bellow 
50 years, out of 38 cases, 5(13.15%) had good 
glycemic control.  In age group 50-60 years, out of 
32 cases, 3(9.37%) had good glycemic control.  In 
age group > 60 years, of 30 cases, 2(6.67%) cases 
had good glycemic control. Out of 68 male patients, 
6(8.82%) cases had good glycemic control and 
62(91.18%) had poor glycemic control. Out of 32 
female type 2 diabetes mellitus patients, 4(12.5%) 
cases had good glycemic control.

 
Table 1: Socio demographic profile of Type II diabetic patients in relation to glycemic control. 

Parameter   Total 
(N=100) 

Good glycemic control 
(HbA1c < 7%) 

Poor glycemic control 
(HbA1c >7%) 

P-value 

Age  <50 years 38 5(13.15%) 33(86.84%) <0.0001 
50-60 32 3(9.37%) 29(90.62%) <0.0001 
>60 30 2(6.67% 28(93.33%) <0.0001 

Gender  Male  68 6(8.82%) 62(91.18%) <0.0001 
Female  32 4(12.5%) 26(81.25%) <0.0001 

 
In the present study, out of 100 type 2 diabetes 
mellitus patients, 14(14%) cases had normal BMI. 
Out of 14 normal BMI cases, 3(21.43%) cases had 
good glycemic control. Out 46 overweight cases, 
5(10.87%) cases had good glycemic control.  Out of 
40 obese cases, 2(5%) cases had good glycemic 
control. Out of 34 normal W/H ratio cases, 
7(20.59%) cases had good glycemic control. Out of 
66 0bese W/H ratio cases, 3(4.54%) cases had good 
glycemic control. Out of 29 total cholesterol >180 
cases, 3(10.34%) cases had good glycemic control. 

Out of 24 cases of serum tryglyceride >150, 
2(8.33%) cases had good glycemic control. Out of 
25 cases of HDL cholesterol<45, 3(12%) cases had 
good glycemic control. Out of 22 cases of LDL 
cholesterol >100, 2(9.09%) cases had good glycemic 
control.  Dyslipidemia was present in 61 cases, 
among them 2(3.28%) cases had good glycemic 
control. Dyslipidemia was absent in 39 cases, among 
them 8(20.51%) cases had good glycemic control 
and 31(79.49%) had poor glycemic control.

 
Table 2: Anthropometric and Metabolic Profile of Type II diabetic patients related to glycemic control. 

Parameters  Total 
(N=100) 

Good glycemic 
control 
(HbA1c < 7%) 

Poor glycemic 
control (HbA1c 
>7%) 

P-value 

BMI (normal<25, 
overweight: 25-29, 
obese:≥30) 

Normal 14 3(21.43%) 11(78.57%) 0.003 
Overweight 46 5(10.87%) 41(89.13%) <0.0001 
Obese 40 2(5%) 38(95%) <0.0001 

W/H Ratio 
Men>0.9, Women 
>0.85 

Normal 34 7(20.59%) 27(79.41%) <0.0001 
Obese 66 3(4.54%) 63(95.45%) <0.0001 

Lipid Profile (mg/dl) Total Cholesterol 
(>180) 

29 3(10.34%) 26(89.66%) <0.0001 

 Serum 
Triglyceride 
(>150) 

24 2(8.33%) 22(91.67%) <0.0001 

 HDL Cholesterol 
(<45) 

25 3(12%) 22(88%) <0.0001 

 LDL Cholesterol 
(>100) 

22 2(9.09%) 20(90.91%) <0.0001 

Dyslipidemia Present 61 2(3.28%) 59(96.72%) <0.0001 
Absent  39 8(20.51%) 31(79.49%) <0.0001 

In the present study, 64 patients had duration of type 
2 diabetes mellitus patients was ≤7 years. Among 
them 8(12.5%) cases had good glycemic control. 36 

patients had duration of type 2 diabetes mellitus >7 
years. Among them, 2(5.56%) cases had good 
glycemic control. 
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Out of 100 type 2 diabetes mellitus patients, 36 cases 
had no any complications. 44 cases had 1 
complication. Among them, 6(13.63%) cases had 
good glycemic control.  More than one complication 

cases had poor glycemic control. Cardiovascular 
complication was seen in 42 patients. Among them, 
5(11.90%) case had good glycemic control.

 
Table 3: Disease profile of Type II diabetic patients related to glycemic control. 

Parameters  Total  Good Glycemic 
Control 

Poor Glycemic 
Control 

p-value  

Duration of 
Diabetes 

≤7 years 64 8(12.5%) 56(87.5%) <0.0001 
>7 years 36 2(5.56%) 34(94.44%) <0.0001 

 
No of 
complications 

0 72 7(9.72%) 65(90.28%) <0.0001 
1 44 6(13.63%) 38(86.36%) <0.0001 
2 16 0 16(100%) <0.0001 
>2 4 0 4(100%)  

 
 
 
 
Diabetic 
Complications 

Cardiovascular 42 5(11.90%) 37(88.09%) <0.0001 
Neuropathy 9 0 9(100%)  
Nephropathy 1 0 1(100%)  
Catract 3 0 3(100%)  
Ulcers 2 0 2(100%)  
Hypothyroid 1 0 1(100%)  
Hyperpigmentation 2 0 2(100%)  
Retinopathy 2 0 2(100%)  
Glaucoma 1 0 1(100%)  
Cellulitis 1 0 1(100%)  

Hypertension Yes  44 3(6.82%) 41(93.18%) <0.0001 
No  56 7(12.5%) 49(87.5%) <0.0001 

 
Treatment 
Modality 

OHA Alone 86 10(11.63%) 76(88.37%)  
Insulin Alone 5 0 5(100%)   
OHA+ Insulin 9 0 9(100%)  

 
Out of 100 type 2 diabetes mellitus patients, 
hypertension was seen in 44 cases. Among them 
3(6.82%) cases had good glycemic control. 56 cases 
had no hypertension. Among them 7(12.5%) cases 
had good glycemic control.  

Out of 100 type 2 DM cases, 86 patients were taken 
OHA alone. Among them 10(11.63%) cases had 
good glycemic control. All the patients 14(14%) 
who were treated with insuline alone or OHA with 
insuline had poor glycemic control. 

Discussions 

Poor and inadequate glycemic control constitutes a 
major public health problem and is a significant risk 
factor for the development and progression of 
diabetes related complications, which can markedly 
increase healthcare costs of the disease and reduce 
life expectancy and quality of life [23-25]. Glycemic 
control is considered the most effective means of 
preventing disease com plications [26]. However, a 
small proportion of patients maintain their blood 
sugar levels below 7% glycated hemoglobin 
(HbA1C), the ideal target for type 2 diabetes 
patients; 53–70% of diabetic patients have 
uncontrolled blood glucose levels and require help 
to prevent complications and reduce mortality [27]. 

In the present study, a total of 100 type 2 diabetes 
mellitus patients were included in the present study. 

Majority of the respondents (38%) were below 50 
years followed by age 50-60 years (32%). This 
finding is inconsistent with findings of Angel 
Dominic et al. [28] where majority of studied 
population was between 40 to 60 years and Jambu 
Jain et al. [29] where most of the study population 
was between 50 to 60 years.  

In the present study the male to female ratio was 
found to be 2.12 {male patients, 68%: female 
patients, 32%}. This trend is similar to study 
conducted in India Gopinath B el al. [30].  

In the present study, majorities (64%) of the patient 
had diabetes below or equal to 7 years, while 36% 
had diabetes for more than 7 year which is similar to 
the study findings by Gopinath B el al. [30] where 
60.2% of the patients had diabetes for less than 7 
years. Overall prevalence of both macrovascular and 
microvascular complications was high in the study 
population. The cardiovascular complications were 
the most common (9=42%), followed by neuropathy 
(9%). Nephropathy was found in (1%) and cataract 
in (3%) cases. 2% had retinopathy,2% had ulcers, 
1% patient had hypothyroidism ,2% had hyper 
pigmentation, 1% glaucoma which was similar the 
study conducted by Viswanathan Mohan et al. [31]. 
Viswanath Mohan et al. reported retinopathy (34.4 
%); nephropathy, (20.4%); neuropathy, (28.8%); 
peripheral vascular disease, (65.4%) and 
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cardiovascular diseases (100%) among diabetic 
patients. Hence cardiovascular complication was the 
most common complication encountered in patients 
with Type II diabetes mellitus. Different studies 
from India and other countries have reported a 
similar observation about the co-morbidity prevalent 
in patients with diabetes [29,32].  

Good metabolic control, right from the time of 
diagnosis of diabetes, is key to the prevention of 
chronic complications. Measurement of glycated 
hemoglobin (HbA1c) is now universally accepted as 
the most reliable indicator of long-term glycemic 
control because it accurately reflects an individual’s 
blood glucose levels over the preceding 2-3 months. 
Assessment of the level of diabetes control in a 
population using HbA1c is a good indicator of the 
quality of diabetes care available to the population 
[33]. Assessment of the current glycemic status and 
the burden of diabetes related complications are 
therefore important in order to allocate community 
and health resources in any country and plan 
interventions to address the issues related to poor 
glycemic control. While there is lot of data in 
Western countries, such data are limited from 
developing countries like India [20].  

The present study assessed the glycemic status 
among Type II diabetic patients and categorized 
them as having good glycemic control (HbA1c< 7 
%).  

In the present study as per the American diabetes 
association guidelines proportion of patients who 
have good (ideal) glycemic control were only 8.2%. 
Patients with poor glycemic control were sub 
grouped as those with satisfactory (HbA1c:7-8 %) 
and unsatisfactory (HbA1c >8%) glycemic control 
which was found to be 29% and 61% respectively. 
Despite the regular medical management, most of 
the patients (90%) were found to have poor glycemic 
control, i.e., were having HbA1c more than 7.0%. 
Similar observation was recorded in other study 
conducted by Gopinath B et al. [30] and 
Yonusmullug et al. [34]. Although glycemic control 
is known to reduce complications associated with 
diabetes, it remains an elusive goal for many patients 
with diabetes.  

In the present study, out of 100 patients, 10% cases 
had good glycemic control and 90% cases had poor 
glycemic control. According to BMI, diabetic 
patients who were categorized as obese were more 
in the poor glycemic control group (95%) as 
compared to good glycemic control group (5%). 
Similar observation was seen in study by Gopinath 
B et al. [30], Maysaa Khattab et al. [35]. They found 
that most of obese patients had poor glycemic 
control. Also, majority (95.45%) of the patients who 
had central obesity had poor glycemic control. The 
results concur with findings by Luis A Vázquez et 
al. [36]. In the present study statistically, significant 

difference (P=0.044) was found between glycemic 
control and obesity. Similar observation was 
reported by Gopinath B et al. [30], Viswanathan 
Mohan et al. [31], Sasisekhar T.V.D et al. [37].  

Most importantly almost all the diabetic patients 
with dyslipidemia (96.72 %) had poor glycemic 
control. Thus, statistically significant difference 
(P<0.0001) was found between dyslipidemia and 
glycemic control as observed previously by Yonas 
Mullugeta et al. [34], Gopinath B et al. [30], Maysaa 
Khattab et al. [35].  

The American Association of Diabetes Educators 
Outcome Standards for Diabetes Education specifies 
self-care management behavior as the key glycemic 
control outcome. Effective self-management is one 
(but not the only) contributor to longer term, higher-
order outcomes such as clinical status (e.g., control 
of glycemia, blood pressure, and cholesterol), health 
status (e.g., avoidance of complications), and 
subjective quality of life. Thus, patient self-
management behaviours are at the core of the 
outcomes evaluation.  

Effective educational and therapeutic approaches 
should be focused on enhancing dietary control, 
glucose management, weight control, management 
of dyslipidaemia, and optimizing glycemic control. 
Thus, there is a need to increase awareness among 
patients and healthcare providers regarding the 
importance of good glycemic control, so that 
decisions on treatment escalation can be taken and 
implemented at the appropriate time and patients can 
protected from the ill effects of the accumulated and 
potentially avoidable glycemic burden. In the 
present study, majority of the diabetic patients had 
poor glycemic control values (90%). The study had 
some limitations. One of the limitations was that 
confounding factors, such as diet and the 
quantification of sugar intake, were not carried out 
and sample size was small. There was no patient 
follow up or active interventions administered to 
diabetic patient with poor glycemic control that 
could impact glycemic outcomes.  

Several factors contribute to poor glycemic control 
in individuals with diabetes, including poor 
medication adherence, unhealthy dietary habits, 
poor self-care practices, a longer duration of 
diabetes, low education levels, physical inactivity, 
obesity, hypertension, and the type of treatment 
[38,39]. However, conflicting results exist across 
studies. For example, a study from the USA found a 
strong link between obesity, overweight, and poor 
glycemic control [40], while a study from Asia 
found no association between glycemic control and 
body mass index (BMI) or central obesity [41]. 
Additionally, some research indicated that glycemic 
control becomes more difficult with increasing age 
[42,43] while other studies found poorer glycemic 
control in younger individuals [44,45]. These 
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findings underline the inconsistencies across 
different populations and studies.  

Conclusions 

The present study concluded that the majorities of 
type 2 diabetes mellitus patients have poor glycemic 
control. Cardiovascular is the most common 
complication. BMI, central obesity and dyslipidemia 
are the most common contributing factors of poor 
glycemic control in type 2 diabetes mellitus patients. 
Self-care practice, dietary control and glucose 
management can affect the glycemic control in type 
2 diabetes mellitus patients. 
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