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Abstract 
Background: Type 2 Diabetes Mellitus (T2DM) is a chronic metabolic condition characterized 
by insulin resistance and progressive pancreatic β-cell dysfunction, often leading to sustained 
hyperglycemia. Achieving and maintaining optimal glycemic control is critical for reducing 
the risk of long-term complications such as nephropathy, retinopathy, neuropathy, and 
cardiovascular disease. Hemoglobin A1c (HbA1c) serves as a key biomarker for assessing 
long-term glycemic control. Despite therapeutic advances, many patients fail to meet target 
HbA1c levels, emphasizing the need for continuous evaluation of diabetes management 
strategies in real-world settings. 
Objective: This study aimed to retrospectively evaluate the glycemic control of T2DM patients 
over a 12-month period and to identify patterns, treatment efficacy, and clinical factors 
influencing outcomes. 
Methods: A retrospective review was conducted on 100 patients diagnosed with T2DM at a 
single tertiary care center. Data collected included demographic details, duration of diabetes, 
baseline and follow-up HbA1c levels, comorbidities, medication type (oral hypoglycemics vs. 
insulin), and available lifestyle information. Mean changes in HbA1c were analyzed using 
paired t-tests, with subgroup comparisons for treatment modality and disease duration. 
Results: The mean baseline HbA1c was 8.4% ± 1.2, which reduced to 7.9% ± 1.1 after 12 
months—a statistically significant reduction of 0.5% (p = 0.003). Patients on insulin showed 
greater HbA1c reductions (0.7%) than those on oral agents (0.4%). Better glycemic outcomes 
were observed in patients with shorter disease duration. Hypertension (64%), dyslipidemia 
(49%), and obesity (28%) were common comorbidities. 
Conclusion: This study highlights that consistent follow-up and timely treatment adjustments 
can lead to meaningful improvements in glycemic control. However, the persistence of 
suboptimal control in many patients underscores the need for individualized therapy and 
integrated care models. Future prospective studies should incorporate lifestyle and adherence 
data for comprehensive evaluation. 
Keywords: Type 2 Diabetes Mellitus, Glycemic Control, HbA1c, Insulin Therapy, Oral 
Hypoglycemic Agents, Retrospective Study, Comorbidities, and Diabetes Management. 
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Introduction 
 

T2DM, a global health issue and chronic 
metabolic disorder, is characterized by 
insulin resistance, β-cell dysfunction, and 
hyperglycemia. The International Diabetes 
Federation (IDF) reported 537 million 
adults with diabetes in 2021, and that 
number is likely to rise considerably in the 
next decades [1]. With the second-largest 
diabetes population, India is 
disproportionately burdened. Rapid 
urbanization, sedentary lifestyles, poor 
diets, genetic predisposition, and rising 
obesity rates contribute to its prevalence 
[2]. The social, economic, and clinical 
repercussions of type 2 diabetes are a major 
public health issue. Chronic hyperglycemia 
in type 2 diabetes causes many 
microvascular and macrovascular issues 
[3]. Diabetic retinopathy causes blindness, 
diabetic neuropathy causes foot sores and 
amputations, and diabetic nephropathy 
causes end-stage renal failure. Diabetics die 
and are disabled most often from heart 
diseases such coronary artery disease, 
stroke, and peripheral artery disease [4]. 
These are macrovascular issues. These 
challenges strain healthcare systems and 
seriously decrease quality of life. Thus, 
effective diabetes treatment relies on 
adequate glucose control to reduce short-
term metabolic disruptions and long-term 
effects [5].  
The most reliable biomarker for type 2 
diabetes glycemic management is 
hemoglobin A1c (HbA1c). HbA1c, the 
average blood glucose concentration over 
the past 8–12 weeks, reveals long-term 
glycemic management [6]. The American 
Diabetes Association (ADA) recommends 
keeping HbA1c below 7% for most non-
pregnant diabetics, however goals may vary 
by age, length of diabetes, comorbidities, 
and hypoglycemia risk [7].  
Multiple clinical research show that 
meeting and maintaining this target 
considerably reduces diabetes-related 
complications. These trials include UKPDS 
and DCCT/EDIC [8]. OADs like 

metformin and sulfonylureas, as well as 
newer classes like DPP-4 inhibitors, SGLT-
2 inhibitors, GLP-1 receptor agonists, and 
insulin analogs, are available, but many 
patients still struggle to control their blood 
sugar [9]. Delays in diagnosis, medication 
non-adherence, healthcare resource 
scarcity, inadequate patient education, 
lifestyle modifications, and clinical inertia 
contribute to unsatisfactory control [10]. 
Glycemic control may decline with time 
despite type 2 diabetes treatment, thus 
therapy must be monitored and changed 
often.  
Clinical management of diabetes mellitus 
(T2DM) is complex and tailored to each 
patient's needs, preferences, co-morbidities, 
and therapy response. However, past 
clinical outcomes can illuminate current 
care practices and treatment efficacy. 
Glycemic management gaps, treatment 
response variability, and intervention 
possibilities can be better understood with 
such investigations [11]. They also give 
doctors and health systems input on 
diabetes treatment programs. Retrospective 
studies are relevant in India because to its 
diverse patient population, changing 
treatment methods, and uneven healthcare 
infrastructure. Many Indian diabetics are 
late-onset and have obesity, dyslipidemia, 
and hypertension, making management 
difficult [12]. Food habits, social status, 
literacy, and culture also affect health 
behavior and treatment outcomes. 
Historical study can help us understand 
these factors and improve Indian treatment 
practices and public health programs.  
The trajectory of HbA1c over time is a key 
performance metric of diabetes care 
strategies in individuals and groups. To 
objectively examine glycemic control 
changes and potentially correlate them with 
demographic and clinical variables 
including age, duration of diabetes, 
concomitant conditions, and treatment 
modality, “12-month HbA1c values are 
helpful. Identifying subgroups of patients 
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with chronically poor control or higher risk 
of outcomes might help prioritize 
intervention options such patient 
counseling, therapy intensification, or 
professional care. Comparison of glycemic 
results by treatment type, such as oral 
hypoglycemics alone vs. insulin 
combination therapy, helps determine 
treatment efficacy in daily practice. 
Adherence and patient involvement may 
also be shown. Retrospective examinations 
sometimes reveal gender, age, sickness 
length, and socioeconomic status 
disparities in findings, which may 
necessitate government action.  
These concerns prompted the current study, 
which examined types 2 diabetics' 12-
month glycemic control in tertiary care 
hospitals. To evaluate HbA1c fluctuations 
over time and uncover characteristics that 
may affect glycemic control, 100 patients 
were sampled. By meticulously analyzing 
real-world data over time, this research 
seeks to identify clinical diabetes treatment 
patterns. The findings may illuminate 
issues, influence clinical practice, and 
improve type 2 diabetes management. This 
study's findings may help healthcare 
practitioners, policymakers, and diabetes 
educators improve patients' glycemic 
control and reduce the long-term risks and 
burdens of this chronic condition. 

Methods 
Study Design: A retrospective 
observational study was conducted over a 
12-month period using medical records 
from January 2024 to December 2024. 

Study Population: A total of 100 adult 
patients (≥18 years) with a confirmed 
diagnosis of T2DM were included. 
Inclusion criteria required patients to have 
been under regular follow-up and have at 
least two documented HbA1c values during 
the study period. Patients with Type 1 
diabetes, gestational diabetes, or 
incomplete records were excluded. 
Data Collection: Data for this retrospective 
study were collected from electronic 
medical records of patients diagnosed with 
Type 2 diabetes mellitus. Key variables 
extracted included demographic details 
such as age and gender, clinical parameters 
like duration of diabetes, baseline and 
follow-up HbA1c levels, and presence of 
comorbidities such as hypertension and 
dyslipidemia. Information on treatment 
regimens, including the use of oral 
hypoglycemic agents and insulin, was also 
documented. Additionally, where available, 
data related to lifestyle factors such as 
smoking status, physical activity, and 
dietary habits were included to provide a 
more comprehensive overview of factors 
influencing glycemic control. 
Statistical Analysis: Descriptive statistics 
were used to summarize patient 
demographics. Mean HbA1c at baseline 
and end of the 12-month period was 
compared using paired t-tests. A p-value of 
<0.05 was considered statistically 
significant. Subgroup analyses were 
conducted based on age, duration of 
diabetes, and treatment modality. 

Result
 

Table 1: Demographic and Clinical Characteristics of the Study Population (n = 100) 
Variable Value 
Mean Age (years) 56.4 ± 10.8 
Gender 58 males, 42 females 
Mean Duration of Diabetes 8.6 ± 5.2 years 
Hypertension (%) 64% 
Dyslipidemia (%) 49% 
Obesity (BMI >30) (%) 28% 
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The study population's mean age of 56.4 
years suggested that most participants were 
middle-aged to older.  
Men (58% vs. 42%) outnumbered women 
(42%). With an average duration of 8.6 
years, most participants' diabetes appears 
moderate. Hypertension (64% of patients) 
and dyslipidemia (49% of patients) are 
common type 2 diabetes comorbidities that 
raise cardiovascular risk. The metabolic 

impact of obesity, which influences 
glycemic outcomes and insulin resistance, 
was highlighted by 28% of patients being 
fat.  
These demographic and clinical variables 
may help explain glucose control and 
treatment responses over time. These 
criteria depict real-world type 2 diabetes 
management issues with many 
comorbidities.

 
Table 2: Glycemic Control Outcomes Over 12 Months 

Parameter Value 
Mean Baseline HbA1c (%) 8.4 ± 1.2 
Mean HbA1c at 12 Months (%) 7.9 ± 1.1 
Mean HbA1c Reduction (%) 0.5 
Statistical Significance (p-value) 0.003 

 
Statistics showed that glycemic control 
improved dramatically over the 12-month 
experiment. The ADA recommends a 
baseline HbA1c of less than 7%, however 
patients had 8.4%. The average HbA1c fell 
0.5% to 7.9% after a year. The 0.003 p-
value shows that this improvement is not 
random. The lowering boosts treatment and 
patient care efficiency. However, the 

average post-treatment HbA1c is still over 
the optimal threshold, indicating the need 
for more intensive or tailored therapies. 
Still, it's a good result that emphasizes the 
necessity for continual monitoring and 
therapeutic changes in long-term diabetes 
treatment, especially given the high 
frequency of comorbidities in this 
population.

 
Table 3: Subgroup Analysis of HbA1c Reduction by Treatment and Duration of 

Diabetes 
Subgroup HbA1c Reduction (%) / Mean HbA1c (%) 
Patients on Insulin 0.7% HbA1c reduction 
Patients on Oral Agents 0.4% HbA1c reduction 
Duration < 5 Years Mean HbA1c: 7.6% 
Duration > 10 Years Mean HbA1c: 8.2% 

 
Subgroup analysis provides more treatment 
results information. Insulin therapy reduced 
hemoglobin A1c by 0.7%, compared to 
0.4% with oral medication management. 
This matches insulin's role in advanced 
T2DM and its pharmaceutical use. 
According to the study, insulin 
intensification may be needed for oral 
medication nonresponders. Diabetes 
duration also affected glycemic control. 
Patients who had a shorter illness duration 
(<5 years) had lower mean HbA1c levels 
(7.6%) compared to those with a longer 

disease duration exceeding 10 years. 
Evidence suggests that early-stage type 2 
diabetes has simpler glycemic management 
due to intact β-cell function, while longer 
illness duration leads to insulin production 
reduction and treatment resistance. These 
findings emphasize the need of early 
diagnosis and therapy. 

Discussion 
This retrospective study evaluating 
glycemic control in patients with Type 2 
Diabetes Mellitus (T2DM) over a 12-month 
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period revealed a statistically significant 
mean HbA1c reduction of 0.5% (p = 0.003), 
suggesting modest improvement in 
glycemic outcomes with consistent clinical 
management. Although not all patients 
achieved the recommended HbA1c target 
of <7%, the data underscore the positive 
impact of structured follow-up, treatment 
intensification, and disease monitoring in 
primary and tertiary care settings. 
Comparison with Previous Studies: This 
investigation confirms past findings that 
regular therapy intervention improves 
glycemic control slightly but significantly. 
Studies [13] and [14] show that regular 
assessment and targeted therapy 
adjustments can considerably reduce type 2 
diabetes-related microvascular issues. [15] 
Reported that every 1% decline in HbA1c 
reduces microvascular complications by 
37% and diabetes-related mortality by 21%. 
Our 0.5% reduction is minor compared to 
others, but it follows the trend that even 
small adjustments have clinical relevance. 
Insulin-based regimens have been found to 
improve glycemic control over oral 
therapies. In the Treating to Target in Type 
2 Diabetes (4-T) trial, insulin reduced 
HbA1c more. 
Advantages and Disadvantages of Each 
Modality: Insulin therapy and OHAs were 
the main treatments examined in this study. 
Oral medications are appropriate first-line 
therapies due to their convenience, cost, 
and patient-friendliness. In the early stages 
of diabetes, when insulin resistance is 
common and β-cell function is generally 
intact, these treatments are effective. As β-
cell loss progresses, their limited 
effectiveness becomes the main downside. 
OHA side effects include weight gain or 
gastrointestinal concerns may also 
influence adherence. Despite its 
effectiveness in decreasing blood glucose, 
insulin therapy is misused due to dread of 
injections, perceived complexity, and 
hypoglycemia risk. The fact that insulin-
treated patients in our sample had a lower 
mean HbA1c (0.7%) than oral agent-treated 

patients (0.4%) suggests that insulin helps 
meet glycemic targets, especially in long-
term patients. However, insulin therapy has 
downsides. Daily insulin injections can be 
psychological and socially burdensome, 
affecting adherence and satisfaction.  
Another drawback of insulin therapy is 
weight gain. Thus, each patient's therapy 
decision should be based on their specific 
circumstances, including their diabetes 
duration, preferences, co-morbidities, 
capacity to self-manage, and costs. As more 
classes become accessible, future studies 
should compare the efficacy and practical 
use of SGLT2 inhibitors with GLP-1 
receptor agonists. 
Strengths and Limitations of the Study: 
This study's real-world, retrospective 
design is one of its key advantages over 
randomized studies. The 12-month research 
of 100 varied patients provides practical 
insights into diabetes control issues in 
everyday scenarios. Using HbA1c as a 
biomarker ensures reliability since it is the 
most accurate long-term glycemic 
management test. However, some limits 
must be considered. Due to the study's 
retrospective design, documentation errors 
and missing data are likely, making causal 
findings difficult. Due to inconsistent 
patient compliance with dietary, lifestyle, 
and pharmaceutical therapies, a 
comprehensive assessment of all aspects 
impacting glycemic control was 
impossible. This dataset did not include 
socioeconomic status, psychological well-
being, or education level, which could 
affect diabetic self-management.  
The study was limited to one institution, 
therefore it could not be generalized. 
Sample size may be too small to detect 
complex subgroup effects or relationships 
across variables, but sufficient for 
exploratory analysis. Finally, insulin and 
oral hemostatic medicines were the 
predominant therapies in this group. This 
may limit generalizability to settings where 
these medications are more routinely used. 
Despite these limitations, the work provides 
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a good foundation for further research. For 
the best results, diabetes care must be 
tailored to each patient's needs, therapy 
intensity must be increased, and 
psychosocial and behavioral support must 
be considered. Future prospective studies 
should use larger, multi-center samples and 
comprehensive lifestyle, adherence, and 
patient-reported outcome measures to 
better understand modifiable glycemic 
control factors and inform more targeted 
medications. 

Conclusion 
This 12-month retrospective analysis on 
T2DM glucose control showed that clinical 
surveillance and therapy adjustment 
improve results. The mean HbA1c dropped 
0.5%, which was statistically significant. 
Even while less than 60% of patients 
attained the indicated HbA1c goal of less 
than 7%, the results are consistent with the 
4-T study and the UKPDS, which 
emphasized individualized treatments and 
early treatment intensification. Insulin 
treatment significantly reduced hemoglobin 
A1c levels compared to oral hypoglycemic 
agents (OHAs), highlighting its usefulness 
in advanced diabetes with decreased β-cell 
activity. OHAs are convenient and 
accessible for early illness, but their 
efficacy decreases with time and they may 
cause side effects that make patients less 
willing to take them as prescribed. Despite 
its efficacy, insulin requires injections, can 
cause hypoglycemia, and requires self-
monitoring. Its real-world setting, which 
mimics clinical practice, makes the study 
valuable. This environment makes it more 
applicable, especially with diverse groups. 
Due to retroactivity and poor 
documentation, causal interpretations of 
lifestyle factors including eating and 
exercise are limited. Lack of data on 
adherence, socioeconomic level, and 
psychological factors hinders 
understanding glycemic control. The 
single-center strategy and lack of novel 
pharmacologic medicines may limit 
generalizability”. Despite these drawbacks, 

the study suggests that diabetes 
management requires continuous follow-up 
and individualized therapy. We need 
prospective trials with larger samples and 
thorough lifestyle, adherence, and patient-
reported outcomes to optimize treatment 
regimens in real-world clinical settings and 
better understand modifiable factors that 
affect glycemic outcomes. 
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