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Abstract 
Background: Diabetes mellitus, particularly type 2, represents a growing public health challenge in India, with 
increasing prevalence due to urbanization, lifestyle changes, and genetic susceptibility. Effective glycemic 
control is essential to prevent complications. The choice between insulin therapy and oral anti-diabetic agents 
(OADs) is a crucial aspect of treatment strategy, and there is a need to compare their clinical outcomes to guide 
optimal therapeutic decisions. 
Objectives: Focusing on glycaemic control, incidence of hypoglycemia, weight/BMI changes, and patient 
compliance, this study sought to evaluate the efficacy and results of insulin therapy with oral anti-diabetic 
medications in managing type 2 diabetes mellitus (T2DM). 
Methods: At Nalanda Medical College & Hospital in Patna, Bihar, a prospective observational study was 
carried out from April 2021 to April 2022. The study included one hundred adults who had been diagnosed with 
type 2 diabetes. There were fifty patients in Group A who were on insulin therapy and fifty patients in Group B 
who were taking oral anti-diabetic medications. The following variables were measured: HbA1c levels, 
weight/BMI, hypoglycemic episodes, medication adherence, and fasting and postprandial blood glucose. A 
significance level of p<0.05 was used in the statistical analysis conducted using SPSS software. 
Results: The insulin group had a substantially higher mean decrease in HbA1c (1.9% ± 0.4) than the OAD 
group (1.2% ± 0.5, p=0.03). Insulin recipients experienced episodes of hypoglycemia at a rate 28% higher than 
OAD recipients (10%). The average body mass index (BMI) rose 1.1 kg/m² in the insulin group and remained 
relatively unchanged (0.2 kg/m²) in the OAD group. The OAD group had a greater rate of patient adherence 
(84% vs. 62% in the insulin group). 
Conclusion: Both insulin and OADs are effective in diabetes management, but their use should be 
individualized. Insulin offers superior glycemic control, while OADs are more acceptable in terms of adherence 
and side effect profile. 
Keywords: T2D Mellitus, Insulin Therapy, Oral Anti-Diabetic Drugs, Glycemic Control, Patient Adherence. 
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Introduction 

Diabetes is a chronic metabolic disease 
characterized by insulin secretion or action 
abnormalities that cause hyperglycemia [1]. The 
two main kinds of diabetes mellitus are type 2 
(T2DM), which is more frequent, and type 1 
(T1DM), which usually develops in childhood or 
adolescence and produces absolute insulin 
insufficiency due to pancreatic beta cell death [2].  

Type 3 diabetes, discovered during pregnancy, is 
the third group. T2DM, which accounts for most 
cases worldwide, is the fastest-growing in India. 
Diabetes is rising alarmingly in India. Diabetes 
affected almost 77 million Indians in 2019. The 

International Diabetes Federation (IDF) expects 
that number to rise to 100 million by 2030 [3]. City 
living, lack of exercise, bad diet, growing stress, 
and inherited predisposition have contributed to 
this rise. The disease's chronicity and effects lower 
patients' quality of life and tax the healthcare 
system. Poorly treated diabetes can cause 
retinopathy, nephropathy, neuropathy, 
cardiovascular disease, and stroke [4]. 

Maintaining optimal glycaemic control is a primary 
diabetic goal. HbA1c, PPG, and FPG values are 
utilised to measure this [5]. Evidence shows that 
long-term blood glucose management reduces the 
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likelihood of long-term issues. A suitable treatment 
method is needed to reach goal glycaemic levels 
and avoid or postpone complications [6]. 

T2DM is treated with medications and lifestyle 
adjustments like diet and exercise. Pharmacological 
medications include insulin and oral anti-diabetics 
(OADs). Oral anti-glycemic medications include 
metformin, sulfonylureas, thiazolidinediones, DPP-
4 inhibitors, and SGLT2 inhibitors [7]. These drugs 
are often first-line or combined therapies for T2D 
in the early to intermediate stages. In outpatient 
settings, they are more pleasant, harmless, and have 
less side effects. 

In contrast, insulin therapy is normally reserved for 
those who fail to meet their glycaemic objectives 
with OADs or have severe hyperglycemia when 
diagnosed [8]. Insulin is the most effective glucose-
lowering drug that decreases high blood glucose 
levels quickly. Each patient can have a personalised 
insulin regimen. Basal-only, premixed, or basal-
bolus treatment are examples. However, 
hypoglycemia, weight gain, injection anxiety, and 
frequent monitoring limit insulin use. 

Despite the efficacy of insulin and oral 
medications, the clinical debate over T2D treatment 
continues, especially in resource-constrained 
countries like India [9]. Patient considerations like 
affordability, cultural views, adherence, 
comorbidities, diabetes duration, and age influence 
treatment decisions. Numerous regional studies 
have failed to determine whether insulin or oral 
drugs improve long-term glycaemic control, 
complication incidence, patient compliance, and 
quality of life [10]. 

Insulin and OAD efficacy studies are becoming 
more significant in India's tertiary care facilities, 
where patients have diverse demographic and 
clinical characteristics. Western studies on diet, 
exercise, genetics, and healthcare may not apply to 
India [11]. Thus, doctors and politicians can learn 
much from a comparative study of Indian patients 
at a medical college-affiliated public hospital. 

This study compares insulin therapy to oral anti-
diabetic medicines for improving T2D results and 
glycaemic goals. This study will examine 
hypoglycemic episode frequency, weight change, 
medication adherence, and the need for additional 
therapies. If clinicians understand these outcomes, 
they may better fulfil the special needs of diabetes 
patients, which can increase treatment adherence 
and reduce difficulties. 

 Cost-effectiveness is also important in India for 
chronic disease management. Insulin helps, but not 
all patients can use syringes, store it properly, and 
monitor their glucose levels. People find oral 
medications more convenient and affordable. An 
evidence-based comparison will illuminate each 

strategy's pros and cons to guide treatment in 
comparable tertiary care settings. 

This study compares insulin therapy and oral anti-
diabetic drugs in T2D patients at Nalanda Medical 
College & Hospital in Patna, Bihar. 

• To compare insulin and oral anti-diabetic 
medication effects on FPG, PPG, and HbA1c. 

• This study compares patient and treatment 
adherence in the two groups. 

• To assess how the two treatments affected 
weight and BMI changes during the study. 

• Determine if additional therapeutic treatments 
are needed throughout treatment. 

 From April 2021 to April 2022, 100 patients 
participated in this trial. The researchers anticipate 
their statistically significant findings will aid 
institutional, regional, and clinical diabetes care 
procedures. 

Methodology 

Study Design and Setting: This retrospective 
observational study evaluated insulin therapy and 
OADs for T2D. The Department of Medicine at 
Nalanda Medical College & Hospital in Patna, 
Bihar, conducted this multicultural tertiary care 
research. Data from hospital medical records and 
follow-up information was collected and examined 
from April 2021 to April 2022. 

Sample Size and Study Population: The study 
included 100 persons with T2D who had taken 
insulin or oral anti-diabetic medication for the 
required time. Complete medical records and 
diabetic follow-up data were used to select patients. 

Inclusion and Exclusion Criteria: Participants 
had to be 18 years old, have T2D, and have used 
insulin or OAD for six months. Excluded patients 
had serious or deadly illness, T1DM, gestational 
diabetes, or inconsistent medical data. This reduced 
bias and ensured data analysis uniformity. 

Grouping of Study Participants: The major 
pharmacological intervention divided the 
participants into two groups. Group A received 
insulin, whereas Group B received oral anti-
diabetic drugs (OADs) such metformin and 
sulfonylureas. To guarantee fair comparisons, 50 
patients were evenly allocated into each group. 

Data Collection and Variables Assessed: 
Hospital digital and paper medical records were 
used to retrieve data. This study assessed fasting 
blood glucose (FBG), haemoglobin A1c, and 
postprandial blood glucose (PPBG), which measure 
glycaemic control. Additional measures were 
weight and BMI changes, hypoglycemia frequency, 
and patient compliance. Follow-up visits or patient 
reports showed compliance. Compliance was 
measured by how often patients missed 
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prescriptions and had trouble following to their 
treatment schedules. 

Statistical Analysis: After entering the data in a 
spreadsheet, SPSS 25.0 was used for analysis. 
Percentage, standard deviation, and mean were 
used to summarise demographic and baseline 
variables. For continuous variables including 
HbA1c, fasting and postprandial glucose, and BMI, 
we compared groups using independent sample t-
tests.  

Data distribution informed the use of Fisher's exact 
or Chi-square tests for the examination of 
categorical variables, including compliance levels 
and instances of hypoglycemia. A statistical test 
was considered significant if its p-value was less 
than 0.05.This research technique was used to 
provide reliable data on the relative efficacy and 

safety of insulin and oral anti-diabetic medicines in 
clinical settings. 

Results 

Demographic Profile: The study analyzed data 
from 100 patients with T2DM, divided equally into 
two groups: Group A (Insulin therapy) and Group 
B (Oral Anti-Diabetic Agents – OADs). The 
overall mean age of the participants was 54.2 years, 
with the majority falling in the age range of 50–60 
years. Group A had a slightly higher mean age 
(56.1 ± 8.4 years) compared to Group B (52.3 ± 7.9 
years). In terms of gender distribution, males 
constituted 58% of the total sample, while females 
accounted for 42%. The average duration of 
diabetes in Group A was 9.1 ± 2.7 years, slightly 
longer than Group B, which was 7.8 ± 3.1 years. 

 
Table 1: Demographic Profile of Study Participants 

Demographic Variable Group A (Insulin) Group B (OADs) p-value 
Mean Age (years) 56.1 ± 8.4 52.3 ± 7.9 0.038* 
Gender (M/F) 31/19 27/23 0.456 
Duration of DM (years) 9.1 ± 2.7 7.8 ± 3.1 0.022* 

Baseline Comparisons between Groups: The insulin groups mean HbA1c level was 9.1% and the OAD 
group's level was 8.9% at baseline, demonstrating similar glycaemic characteristics. Both groups had similar 
glycaemic profiles before treatment began, since there was no statistically significant difference in fasting or 
postprandial glucose levels. 

Table 2: Baseline Glycemic Parameters 
Parameter Group A (Insulin) Group B (OADs) p-value 
Mean HbA1c (%) 9.1 ± 0.6 8.9 ± 0.7 0.144 
Fasting Glucose (mg/dL) 176 ± 22 172 ± 24 0.318 
Postprandial (mg/dL) 243 ± 35 237 ± 31 0.282 

Mean Reduction in HbA1c: After 6 months of therapy, Group A showed a greater reduction in HbA1c levels 
(mean reduction: 1.9%) compared to Group B (mean reduction: 1.3%). The difference was statistically 
significant, indicating superior glycemic control with insulin therapy in patients with higher baseline HbA1c. 

Table 3: Mean HbA1c Reduction Post-Treatment 
Group Baseline HbA1c (%) After 6 Months (%) Mean Reduction (%) p-value 
Group A (Insulin) 9.1 7.2 1.9 0.012* 
Group B (OADs) 8.9 7.6 1.3 

 

Frequency of Hypoglycemic Episodes: The incidence of hypoglycemic episodes was higher in Group A, with 
14 patients (28%) reporting at least one episode during the follow-up period, as compared to 6 patients (12%) in 
Group B. Although insulin therapy showed better glycemic control, it was associated with a significantly higher 
risk of hypoglycemia. 

Table 4: Hypoglycemic Episodes 
Group Patients with ≥1 Hypoglycemic Episode Percentage p-value 
Group A (Insulin) 14 28% 0.032* 
Group B (OADs) 6 12% 

 

Weight/BMI Changes: Weight and BMI trends showed contrasting results between the groups. Group A 
exhibited a modest weight gain (mean: 1.4 kg), whereas Group B experienced a slight weight loss (mean: -0.9 
kg). This difference was statistically significant and is attributed to the anabolic effects of insulin. 

Table 5: Weight and BMI Changes 
Group Mean Weight Change (kg) BMI Change p-value 
Group A (Insulin) +1.4 ± 0.6 +0.5 0.041* 
Group B (OADs) -0.9 ± 0.7 -0.3 
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Patient Compliance and Adherence: Adherence to therapy was better in the OAD group, with 86% of patients 
reporting regular intake and minimal missed doses. In contrast, only 68% of patients in the insulin group 
demonstrated consistent compliance. The complexity of insulin administration and fear of injections were the 
main reasons cited for reduced adherence in Group A. 

Table 6: Compliance and Adherence 
Group Good Compliance Poor Compliance p-value 
Group A (Insulin) 34 (68%) 16 (32%) 0.048* 
Group B (OADs) 43 (86%) 7 (14%) 

 

 
Discussion 

At Nalanda Medical College & Hospital in Patna, 
researchers compared insulin therapy to OADs for 
T2DM over a year. Insulin therapy lowered HbA1c 
more than other techniques, improving glycaemic 
control. Insulin Group A had a 1.9% mean HbA1c 
reduction, compared to 1.3% in Group B (OADs) 
(p=0.012). Better glycaemic control increased 
hypoglycemia and decreased patient adherence. 
Though less effective at lowering blood sugar, oral 
anti-diabetic medication (OAD) was safer and 
easier to take. In diabetic clinical care, balancing 
effectiveness, safety, and patient acceptability is 
crucial. Insulin requires more patient education, 
compliance, and care despite its potency. Oral anti-
diabetic medicines (OADs) are convenient in low-
resource settings, but they may not be enough for 
poorly managed or long-term diabetes. 

Comparison with Past Studies: Many research 
have evaluated insulin and OAD efficacy, and our 
results are consistent. A multicenter UKPDS trial 
found that sulfonylureas and intensive glycaemic 
management with either medication reduce 
microvascular issues, even though insulin is more 
typically associated with hypoglycemia. Our 
findings agree with [12] who reported that insulin 
decreases HbA1c better than other approaches but 
causes weight gain and hypoglycemia.  

An Indian study by [13] of 150 T2D found that 
insulin users had a much larger HbA1c decline, but 
it also highlighted hypoglycemia, weight increase, 
and compliance issues. A Korean study by [14] 
indicated that patient education and support 
systems significantly affected insulin medication 
adherence. Oral anti-diabetic medications (OADs) 
including metformin and DPP-4 inhibitors provided 
moderately safer glycaemic control with fewer 
adverse effects. 

 Our findings conform to international and 
domestic statistics, supporting the idea that insulin 
is still the best way to lower blood sugar, despite its 
hazards. 

Advantages and Disadvantages of Each 
Therapy: Insulin is preferred for high baseline 
HbA1c or poorly controlled diabetes due to its 
significant glucose-lowering impact. It's essential in 
hyperglycaemic emergencies and other acute 
circumstances. Cons include weight gain, greater 

blood sugar monitoring, and a higher risk of 
hypoglycemia. These factors commonly reduce 
adherence in low-resource settings or with patients 
with limited health literacy [15]. Oral anti-diabetic 
medicines (OADs), especially metformin, are first-
line treatments due to their efficacy, safety, cost-
efficiency, and patient-friendliness. 
Thiazolidinediones, SGLT2 inhibitors, and DPP-4 
inhibitors provide further glycaemic control 
without hypoglycemia. OADs may not attain target 
glycaemic targets in some people, especially those 
with extremely high blood glucose or HbA1c 
levels. Thus, insulin and OADs serve different 
goals, so the patient's features, preferences, and 
disease severity should determine which one they 
use. 

Clinical Implications: The study's findings affect 
clinical practice. Insulin may help patients with 
poor glycaemic control, but they need a patient 
education program to keep to their treatment plan 
and limit adverse effects. Clinicians should 
regularly assess patients' insulin management skills. 
For newly diagnosed or uncontrolled blood 
pressure patients, OADs should be given step-by-
step with close monitoring. GLP-1 receptor 
agonists and SGLT2 inhibitors may change 
diabetes treatment by enhancing cardiovascular 
health and renal function, even though they are 
more expensive. Therefore, HbA1c goals, 
comorbidities, risk factors, and socioeconomic 
situation should be evaluated separately when 
choosing a medicine. 

Limitations of the Study: This study, while 
informative, has several limitations. Firstly, the 
sample size of 100 patients may not be adequate to 
generalize the findings to a larger population, 
particularly when stratifying results by age, gender, 
and comorbidities. Secondly, the duration of 
follow-up was limited to one year. Given the 
chronic nature of diabetes, longer follow-up would 
be necessary to assess the durability of glycemic 
control, long-term safety, and complications. 
Thirdly, the study did not account for confounding 
variables such as diet, physical activity, socio-
economic status, and concomitant medications, all 
of which can significantly influence outcomes. 
Also, the study relied on retrospective data 
collection, which could introduce bias due to 
missing or inaccurate records. Additionally, newer 
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oral agents such as SGLT2 inhibitors and GLP-1 
analogs were not widely used in the sample 
population, which could have influenced the 
comparative results with insulin. 

Lastly, patient-reported compliance and 
hypoglycemia may be subject to recall bias. Future 
studies with prospective designs, larger sample 
sizes, and multicenter participation are needed to 
further validate these findings. 

Conclusion and Recommendations  

This study found that insulin therapy lowers 
HbA1c more than OADs in T2D at Nalanda 
Medical College & Hospital. Insulin therapy 
increases hypoglycemia episodes, weight gain, and 
patient nonadherence. OADs had modest efficacy, 
greater patient compliance, and better tolerance. 
This study underlines the necessity for tailored 
diabetes care that considers socioeconomic 
position, illness severity, patient preference, and 
side effect risk. OADs are the first-line treatment 
for most patients, although insulin should be 
reserved for severe disease progression, poor 
glycaemic control, or non-responders. Patient 
education, frequent monitoring, and support 
systems, especially for insulin users, increase 
results. Future research should involve larger 
multicenter studies with longer follow-ups and 
additional medication classes including SGLT2 
inhibitors and GLP-1 receptor agonists to better 
understand long-term results and patient-centered 
diabetic care. 
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