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ABSTRACT 

 

Background: Type 2 diabetes mellitus is a major public health concern associated with significant 

morbidity and mortality due to its chronic complications. Poor glycemic control is a key determinant 

of the development and progression of diabetes-related complications. However, achieving optimal 

glycemic targets remains a challenge, particularly in resource-limited settings. 

 

Objectives: To assess glycemic control among patients with type 2 diabetes mellitus and to evaluate 

its association with diabetes-related complications in a tertiary care hospital in North India. 

 

Methods: A hospital-based cross-sectional study was conducted from October 2015 to July 2016 

among 178 patients with type 2 diabetes mellitus. Data were collected using a pre-tested semi-

structured questionnaire, clinical examination, and laboratory investigations including HbA1c. 

Glycemic control was categorized as good (HbA1c <7%) or poor (HbA1c ≥7%). Diabetes-related 

complications including retinopathy, nephropathy, neuropathy, and cardiovascular disease were 

assessed. Statistical analysis was performed using SPSS version 20.0. Associations were evaluated 

using Chi-square test, with p<0.05 considered statistically significant. 

 

Results: Out of 178 participants, 65.2% had poor glycemic control. Diabetic neuropathy (36.0%) was 

the most common complication, followed by retinopathy (27.0%), nephropathy (23.6%), and 

cardiovascular disease (21.3%). Poor glycemic control was significantly associated with higher 

prevalence of retinopathy (p=0.02), nephropathy (p=0.01), and neuropathy (p=0.008). However, no 

significant association was observed with cardiovascular disease (p=0.09). Longer duration of 

diabetes was significantly associated with poor glycemic control (p=0.01). 

 

Conclusion: Poor glycemic control is highly prevalent among patients with type 2 diabetes mellitus 

and is significantly associated with microvascular complications. Strengthening glycemic 
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monitoring, early detection of complications, and comprehensive management strategies are essential 

to reduce disease burden and improve patient outcomes. 

 

Keywords: Type 2 diabetes mellitus; Glycemic control; HbA1c; Diabetic complications; Cross-

sectional study; India 

 
INTRODUCTION 

 

Diabetes mellitus has emerged as one of the most significant global public health challenges of the 

21st century, with its prevalence increasing at an alarming rate across both developed and 

developing nations. According to the International Diabetes Federation, approximately 415 million 

adults were living with diabetes worldwide in 2015, and this number is projected to rise 

substantially in the coming decades [1]. Type 2 diabetes mellitus (T2DM) accounts for nearly 90–

95% of all diabetes cases and is primarily driven by a combination of genetic susceptibility, 

sedentary lifestyle, obesity, and dietary transitions [2]. Poor glycemic control in patients with 

T2DM is a major determinant of both microvascular and macrovascular complications, contributing 

significantly to morbidity, mortality, and healthcare burden [3]. 

 

Chronic hyperglycemia leads to long-term damage affecting various organ systems, particularly the 

eyes, kidneys, nerves, heart, and blood vessels. Landmark studies such as the United Kingdom 

Prospective Diabetes Study (UKPDS) have demonstrated that tight glycemic control significantly 

reduces the risk of microvascular complications and, to a lesser extent, macrovascular outcomes [4]. 

Glycated hemoglobin (HbA1c) is widely accepted as a reliable indicator of long-term glycemic 

control and is strongly associated with the risk of complications [5]. Despite the availability of 

effective therapeutic strategies, achieving optimal glycemic targets remains a challenge in routine 

clinical practice, especially in resource-limited settings. 

 

In the South-East Asian region, particularly in India, the burden of T2DM has reached epidemic 

proportions. India is often referred to as the “diabetes capital of the world,” with an estimated 69 

million individuals affected in 2015 [6]. Rapid urbanization, changing lifestyles, and increased life 

expectancy have contributed to this rising trend. Moreover, Indian patients tend to develop diabetes 

at a younger age and are more prone to complications at lower levels of glycemia compared to 

Western populations [7]. Studies from India have reported suboptimal glycemic control among a 

significant proportion of patients attending tertiary care centers, highlighting gaps in disease 

management and adherence [8]. 

 

Diabetes-related complications not only impair quality of life but also impose a substantial 

economic burden on individuals and healthcare systems. Microvascular complications such as 

diabetic retinopathy, nephropathy, and neuropathy are common among poorly controlled patients, 

while macrovascular complications including coronary artery disease and stroke remain leading 

causes of mortality [9]. Early identification of poor glycemic control and its association with 

complications is crucial for timely intervention and prevention strategies. 

 

Despite the growing burden, there is limited region-specific data from North India assessing the 

relationship between glycemic control and the prevalence of diabetes-related complications in 

hospital-based populations. Most available studies are either community-based or lack 

comprehensive evaluation of multiple complications simultaneously. Understanding this association 

in a tertiary care setting can provide valuable insights into disease patterns, treatment gaps, and 

areas requiring targeted interventions. 
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In this context, the present study was undertaken to assess glycemic control among patients with 

type 2 diabetes mellitus attending a tertiary care hospital in North India and to evaluate its 

association with diabetes-related complications. 
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METHODOLOGY 

 

Study Design: This study was conducted as a hospital-based cross-sectional observational study in 

accordance with the Strengthening the Reporting of Observational Studies in Epidemiology 

(STROBE) guidelines. 

 

Study Setting: The study was carried out in the Department of Medicine at a tertiary care teaching 

hospital in North India, catering to both urban and rural populations. 

 

Study Duration: The study was conducted over a period of ten months from October 2015 to July 

2016. 

 

Study Population: The study population comprised adult patients diagnosed with type 2 diabetes 

mellitus attending the outpatient and inpatient departments of the hospital during the study period. 

 

Inclusion Criteria 

• Patients aged ≥18 years 

• Diagnosed cases of type 2 diabetes mellitus (based on ADA criteria) 

• Patients willing to provide informed consent 

 

Exclusion Criteria 

• Patients with type 1 diabetes mellitus 

• Gestational diabetes mellitus 

• Critically ill patients unable to participate 

• Patients with incomplete clinical or laboratory records 

 

Sample Size: The sample size was calculated using the formula for estimation of proportion in a 

cross-sectional study: 

𝑛 =
𝑍2 × 𝑝 × 𝑞

𝑑2
 

Where: 

• ( Z = 1.96 ) (for 95% confidence level) 

• ( p = 0.5 ) (anticipated prevalence of poor glycemic control, taken as 50% to ensure 

maximum sample size due to variability in literature) 

• ( q = 1 - p = 0.5 ) 

• ( d = 0.075 ) (absolute precision of 7.5%) 

The calculated sample size was approximately 171. Considering possible non-response and 

incomplete data, a final sample size of 178 participants was included in the study. 

 

Sampling Technique: A consecutive sampling technique was employed, wherein all eligible 

patients presenting during the study period and fulfilling inclusion criteria were recruited until the 

desired sample size was achieved. 

 

Data Collection Tools and Procedure: Data were collected using a pre-designed, pre-tested semi-

structured questionnaire. Information regarding socio-demographic characteristics, duration of 

diabetes, treatment history, and lifestyle factors was obtained through patient interviews and review 

of medical records. Clinical examination was performed to assess anthropometric parameters and 

signs of complications. Laboratory investigations, including fasting blood glucose and glycated 

hemoglobin (HbA1c), were recorded from hospital records or conducted during the visit. Glycemic 

control was categorized based on HbA1c levels (good control: <7%; poor control: ≥7%). Screening 
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for complications included assessment for diabetic retinopathy (fundoscopic examination), 

nephropathy (urine albumin and serum creatinine), neuropathy (clinical examination), and 

macrovascular complications based on documented history and clinical evaluation. 

 

Study Variables: The independent variables included socio-demographic factors (age, sex), 

duration of diabetes, treatment modalities, and lifestyle characteristics. The primary dependent 

variable was glycemic control as measured by HbA1c levels. Secondary dependent variables 

included the presence of diabetes-related complications such as retinopathy, nephropathy, 

neuropathy, and cardiovascular disease. The association between glycemic control and these 

complications was assessed. 

 

Statistical Analysis: Data were entered into Microsoft Excel and analyzed using Statistical Package 

for the Social Sciences (SPSS) version 20.0. Descriptive statistics were used to summarize the data, 

with categorical variables expressed as frequencies and percentages and continuous variables as 

mean  ±standard deviation. The association between glycemic control and categorical variables was 

assessed using the Chi-square test or Fisher’s exact test as appropriate. Independent t-test was used 

for comparison of means. A p-value of less than 0.05 was considered statistically significant. 

 

Ethical Considerations: Written informed consent was obtained from all participants prior to 

enrollment. Confidentiality and anonymity of patient information were strictly maintained 

throughout the study. The study adhered to the ethical principles outlined in the Declaration of 

Helsinki. 
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RESULTS 

 

A total of 178 patients with type 2 diabetes mellitus were included in the study. The majority of 

participants were in the age group of 40–59 years (51.7%), with a male predominance (57.3%). 

Most patients had a duration of diabetes between 5–10 years (38.2%), and oral hypoglycemic agents 

were the most common treatment modality (Table 1). 

 

Table 1: Socio-demographic and Clinical Characteristics of Study Participants (n = 178) 

Variable Category Frequency (n) Percentage (%) 

Age (years) 

<40 28 15.7 

40–59 92 51.7 

≥60 58 32.6 

Gender 
Male 102 57.3 

Female 76 42.7 

Duration of Diabetes 

<5 years 64 36.0 

5–10 years 68 38.2 

>10 years 46 25.8 

Treatment Modality 

Oral hypoglycemic agents 108 60.7 

Insulin 42 23.6 

Both 28 15.7 

 

 

Overall, 65.2% of participants had poor glycemic control (HbA1c ≥7%), while only 34.8% 

achieved good glycemic control (Table 2). 

 

Table 2: Distribution of Glycemic Control among Study Participants (n = 178) 

Glycemic Control (HbA1c) Frequency (n) Percentage (%) 

Good control (<7%) 62 34.8 

Poor control (≥7%) 116 65.2 

 

 

Among diabetes-related complications, diabetic neuropathy was the most prevalent (36.0%), 

followed by retinopathy (27.0%), nephropathy (23.6%), and cardiovascular disease (21.3%) (Table 

3). 

 

Table 3: Prevalence of Diabetes-Related Complications (n = 178) 

Complication Present (n) Percentage (%) 

Diabetic Retinopathy 48 27.0 

Diabetic Nephropathy 42 23.6 

Diabetic Neuropathy 64 36.0 

Cardiovascular Disease 38 21.3 
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A statistically significant association was observed between poor glycemic control and 

microvascular complications. Patients with poor glycemic control had a higher prevalence of 

retinopathy (32.8% vs 16.1%, p=0.02), nephropathy (29.3% vs 12.9%, p=0.01), and neuropathy 

(43.1% vs 22.6%, p=0.008) compared to those with good control (Table 4). Although 

cardiovascular disease was more common in patients with poor glycemic control (25.0% vs 14.5%), 

the association was not statistically significant (p=0.09). 

 

Table 4: Association between Glycemic Control and Diabetes-Related Complications 

Complication Good Control n (%) (n=62) Poor Control n (%) (n=116) p-value 

Retinopathy 10 (16.1) 38 (32.8) 0.02 

Nephropathy 8 (12.9) 34 (29.3) 0.01 

Neuropathy 14 (22.6) 50 (43.1) 0.008 

Cardiovascular Disease 9 (14.5) 29 (25.0) 0.09 

 

 

Additionally, a significant association was found between duration of diabetes and glycemic 

control. Patients with longer duration of diabetes (>10 years) were more likely to have poor 

glycemic control compared to those with shorter duration (p=0.01) (Table 5). 

 

Table 5: Association of Duration of Diabetes with Glycemic Control 

Duration of Diabetes Good Control n (%) Poor Control n (%) p-value 

<5 years 32 (50.0) 32 (50.0) 

0.01 5–10 years 20 (29.4) 48 (70.6) 

>10 years 10 (21.7) 36 (78.3) 
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DISCUSSION 

 

The present study assessed glycemic control and its association with diabetes-related complications 

among patients with type 2 diabetes mellitus in a tertiary care setting in North India. The findings 

revealed that a substantial proportion of patients (65.2%) had poor glycemic control, and this was 

significantly associated with an increased prevalence of microvascular complications, particularly 

retinopathy, nephropathy, and neuropathy. Additionally, longer duration of diabetes was 

significantly linked with poorer glycemic control. 

 

The high prevalence of poor glycemic control observed in this study is consistent with previous 

reports from both global and Indian settings. Studies have shown that a considerable proportion of 

patients with T2DM fail to achieve recommended HbA1c targets despite the availability of effective 

treatment options [5,8]. This may be attributed to factors such as poor treatment adherence, 

inadequate patient education, clinical inertia, and limited access to healthcare resources. In the 

Indian context, socio-cultural factors, economic constraints, and healthcare system challenges 

further contribute to suboptimal diabetes management. 

 

The association between poor glycemic control and microvascular complications observed in this 

study aligns with the findings of the UKPDS and other landmark studies, which demonstrated that 

sustained hyperglycemia is a major risk factor for microvascular damage [4]. The significantly 

higher prevalence of diabetic retinopathy, nephropathy, and neuropathy among patients with poor 

glycemic control in this study reinforces the importance of maintaining optimal glycemic levels to 

prevent or delay these complications. Similar observations have been reported in other hospital-

based studies in India, where poor glycemic control was strongly associated with increased risk of 

microvascular complications [8]. 

 

Interestingly, although cardiovascular disease was more prevalent among patients with poor 

glycemic control, the association did not reach statistical significance in the present study. This 

finding is consistent with earlier evidence suggesting that macrovascular complications are 

influenced not only by glycemic control but also by multiple other risk factors such as hypertension, 

dyslipidemia, smoking, and genetic predisposition [3]. The relatively smaller sample size and cross-

sectional design may also have limited the ability to detect a statistically significant association in 

this regard. 

 

The study also demonstrated a significant association between duration of diabetes and glycemic 

control, with patients having longer disease duration showing poorer control. This finding is 

biologically plausible, as progressive beta-cell dysfunction over time leads to worsening glycemic 

status despite ongoing treatment. Similar trends have been reported in previous studies, highlighting 

the need for timely intensification of therapy and regular monitoring in long-standing diabetes [2,5]. 

From a clinical and public health perspective, the findings of this study underscore the critical need 

for improved glycemic monitoring and comprehensive management strategies in patients with 

T2DM. Regular screening for complications, patient education regarding lifestyle modification, 

adherence to treatment, and early therapeutic interventions are essential components of diabetes 

care. Strengthening primary and tertiary healthcare systems to ensure continuity of care and 

multidisciplinary management can help in reducing the burden of complications. 

 

The strengths of this study include its hospital-based design with detailed assessment of multiple 

diabetes-related complications and the use of standardized measures such as HbA1c for evaluating 

glycemic control. However, certain limitations must be acknowledged. The cross-sectional design 

precludes causal inference between glycemic control and complications. The study was conducted 
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in a single tertiary care center, which may limit generalizability to the broader population. 

Additionally, potential confounding factors such as dietary habits, physical activity, and medication 

adherence were not quantitatively assessed. 

 

Overall, the study highlights the high burden of poor glycemic control and its significant association 

with microvascular complications among patients with type 2 diabetes mellitus. These findings 

emphasize the importance of early detection, regular monitoring, and comprehensive management 

strategies to improve glycemic outcomes and reduce the risk of complications. 
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CONCLUSION 

 

The present study demonstrated that a substantial proportion of patients with type 2 diabetes 

mellitus had poor glycemic control, with nearly two-thirds failing to achieve recommended HbA1c 

targets. Poor glycemic control was significantly associated with a higher prevalence of 

microvascular complications, including diabetic retinopathy, nephropathy, and neuropathy, while 

no statistically significant association was observed with macrovascular complications. 

Additionally, longer duration of diabetes was found to be an important determinant of poor 

glycemic control. 

These findings highlight the critical need for regular monitoring of glycemic status and early 

identification of high-risk patients, particularly those with longer disease duration. Strengthening 

patient education, improving treatment adherence, and ensuring timely intensification of therapy are 

essential to achieving optimal glycemic outcomes. Routine screening for complications should be 

integrated into standard diabetes care to facilitate early diagnosis and prevent progression. 

From a public health perspective, comprehensive and multidisciplinary approaches are required to 

address the growing burden of diabetes and its complications, especially in tertiary care settings. 

Future longitudinal studies are recommended to establish causal relationships and evaluate the 

effectiveness of targeted interventions. 
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