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Abstract

Background

Type 2 diabetes mellitus (T2DM) is a major chronic metabolic disorder associated with progressive hyperglycemia and substantial
microvascular and macrovascular morbidity. Despite the availability of multiple pharmacological options, achieving sustained
glycemic control remains challenging. Differences in healthcare access, prescribing practices, socioeconomic circumstances and
medication adherence may contribute to variation in treatment outcomes across urban, semi-urban and rural populations.

Aim

To evaluate prescription patterns, glycemic control, short-term treatment responsiveness and medication compliance among
patients with OHAs in T2DM across urban, semi-urban and rural settings.

Methods

This study included 380 patients with T2DM recruited over a one-year period from the General Medicine Department of Sree Balaji
Medical College and Hospital, associated rural and urban health centres, village medical camps and gated communities. An
observational approach was used to evaluate prescribing patterns, while an experimental component assessed acute responsiveness
to patients' regular oral hypoglycemic therapy following an oral glucose tolerance test (OGTT). Data included demographic
characteristics, prescribed antidiabetic medications, fasting and postprandial blood glucose, HbAlc, measurements and medication
compliance.

Results

The mean age of participants was 54.2 + 10.8 years, with males comprising 53.3% of the study population. Urban participants
constituted 55.0%, semi-urban participants 25.0% and rural participants 20.0%. Metformin was the most frequently prescribed
individual antidiabetic agent (12.6%), followed by glimepiride plus metformin (9.5%) and vildagliptin (7.9%). A significant association
was observed between area of residence and prescribing pattern (p = 0.039). Overall, 28.4% of participants were categorized as
having good glycemic control, 38.4% as moderate and 33.2% as poor. Glycemic control differed significantly by area (p = 0.029).
Antidiabetic regimen was significantly associated with glycemic control (p = 0.042). Mean HbAlc was 7.82 + 1.36%. Acute OGTT
responsiveness was observed in 61.8% of participants and was significantly associated with the prescribed regimen (p = 0.045). Good
medication compliance was observed in only 35.0% of participants. Compliance was strongly associated with glycemic control (p =
0.0005). Hypertension was the most frequently reported comorbidity (46.6%), followed by dyslipidemia (30.0%) and obesity (20.0%).
Conclusion

The study demonstrates substantial variation in oral antidiabetic prescribing patterns across urban, semi-urban and rural settings,
together with a high burden of suboptimal glycemic control and inadequate medication compliance. Combination regimens were
associated with better glycemic control and greater short-term treatment responsiveness. The findings highlight the importance of
treatment optimization, medication adherence, regular monitoring and improved access to diabetes care, particularly in rural
populations.
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Introduction

Type 2 diabetes mellitus (T2DM) is a chronic metabolic disorder characterized by persistent hyperglycemia resulting
from impaired insulin secretion, insulin resistance, or a combination of both. Progressive hyperglycemia is associated
with damage to multiple organ systems, particularly the cardiovascular, renal, neural and ophthalmic systems. Diabetes
therefore represents an important public health challenge because of both its increasing prevalence and its long-term
complications.

The therapeutic landscape of T2DM has expanded considerably, with several classes of oral and injectable glucose-
lowering agents available. These include biguanides, sulfonylureas, thiazolidinediones, dipeptidyl peptidase-4 (DPP-4)
inhibitors, sodium-glucose cotransporter-2 (SGLT2) inhibitors, alpha-glucosidase inhibitors, glucagon-like peptide-1
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receptor agonists and insulin preparations. Selection of therapy is influenced by patient age, duration of diabetes, bo
mass index, comorbidities, risk of hypoglycemia, treatment affordability and p-ati_eﬁt’prefe_r_ences.

Prescription patterns may vary substantially between populations because healthcare infrastructure, availability of
medicines, affordability, physician practices and patient characteristics differ across EMgraphical and socioeconomic
settings. In India, these differences are particularly relevant when comparing rural, semi-u\r'ba_n and urban populations.
Treatment response is another important component of diabetes management. Short-term responsiveness can be
assessed through the immediate glycemic response following administration of a patient's regular glucose-lowering
therapy, while intermediate-term response can be assessed through changes in fasting blood glucose, postprandial
glucose and HbAlc over subsequent weeks. Treatment response may be influenced by insulin resistance, beta-cell
function, adherence, lifestyle factors and comorbidities.

Medication adherence is equally important. Failure to take medications as prescribed may compromise glycemic control

and increase the risk of diabetes-related complications. Factors affecting adherence include treatment complexity,
adverse effects, patient education, socioeconomic circumstances and access to healthcare.

Although several studies have examined diabetes prescribing and glycemic control, comparatively less attention has

been directed toward examining prescription patterns, treatment responsiveness and medication compliance together

across rural, semi-urban and urban settings. The present study was therefore undertaken to evaluate these factors

among patients with T2DM.

Aim
To evaluate prescription patterns and treatment responsiveness, including short-term response and follow-up glycemic
parameters, among patients with T2DM in rural, semi-urban and urban settings.

Objectives

e To determine the distribution of prescribed hypoglycemic agents among rural, semi-urban and urban patients.

e To assess glycemic control across the three geographical groups.

e To assess glycemic control according to different oral antidiabetic regimens.

e Todetermine acute treatment responsiveness following an OGTT while patients received their regular
hypoglycemic medication.

e To assess medication compliance and its relationship with glycemic control.

Materials and Methods

Study Design and Setting

The study employed two components: an observational component for enumeration and assessment of antidiabetic

prescriptions and an experimental component involving an OGTT with administration of the patient's regular

hypoglycemic dose.

Participants were recruited from the General Medicine outpatient department of Sree Balaji Medical College and

Hospital, Chennai, associated rural and urban health centres, village medical camps and gated-community health

camps.

Study Population

The study population consisted of patients diagnosed with T2DM receiving ongoing treatment.

Inclusion Criteria

e Diagnosed T2DM or HbA1c >6.5%, fasting blood glucose >126 mg/dL, or postprandial/random blood glucose >200
mg/dL.

e Age >20 years.

e Stable diabetes treatment for at least three months or expected stable treatment for the subsequent three months.

Exclusion Criteria

e Type 1 diabetes mellitus.

e Recent diabetic ketoacidosis.

e Recent myocardial infarction, TIA or stroke.

e  Pregnancy or breastfeeding.

e  Treatment with steroids, verapamil, hormone replacement therapy or insulin.

e Ryles-tube feeding, terminal illness or conditions expected to substantially affect treatment responsiveness.
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e Recent medication changes and inability or unwillingness to undergo OGTT

Sample Size and Sampling B

Purposive sampling was used. A total of 380 participants were included in the study e
Data Collection b

After obtaining written informed consent, demographic, clinical and treatment |nf0rmation was collected using a
standardized questionnaire and data collection form. Information included place of re5|dence, diabetes history,
prescribed medications, laboratory findings, clinical history, symptoms and medication compliance.

Laboratory Assessment

e  Fasting blood glucose

e Postprandial blood glucose

e HbAlc

e  Oral glucose tolerance testing

The OGTT protocol recorded glucose measurements at baseline and subsequent time points following administration
of the glucose load and the patient's regular hypoglycemic medication. The study also incorporated HbAlc assessment
during follow-up.

Assessment of Medication Compliance

Compliance was assessed using patient recall and a structured medication-taking record. Participants were asked about
regularity of medication use, missed doses and reasons for missed medication. Compliance was categorized as good,
moderate or poor according to the study assessment framework.

Statistical Analysis

Descriptive statistics were used to summarize demographic and clinical characteristics. Associations between
categorical variables, including area of residence, antidiabetic regimen, glycemic control and treatment responsiveness,
were assessed using the statistical procedures specified in the study. Statistical significance was considered at p <0.05.
Ethical Considerations

Written informed consent was obtained from participants before enrolment. The dissertation reports Institutional
Review Board approval from Sree Balaji Medical College and Hospital. The specific approval/reference number should
be included in the journal submission if required.

Results

Participant Characteristics

A total of 380 patients with T2DM were included. The mean age was 54.2 + 10.8 years. Urban participants constituted
the largest group (209; 55.0%), followed by semi-urban (95; 25.0%) and rural participants (76; 20.0%). There was a slight
male predominance, with 203 males (53.3%) and 177 females (46.7%).

Characteristic Finding
Total participants 380

Mean age, years 54.2+10.8
Male 203 (53.3%)
Female 177 (46.7%)
Urban 209 (55.0%)
Semi-urban 95 (25.0%)
Rural 76 (20.0%)

Antidiabetic Prescription Pattern
Metformin was the most frequently prescribed individual antidiabetic agent, accounting for 12.6% of prescriptions.
Glimepiride plus metformin was the most frequently reported combination regimen (9.5%), followed by vildagliptin
(7.9%), sitagliptin (7.4%) and gliclazide (6.8%). Other commonly documented regimens included glimepiride plus
metformin plus voglibose (7.1%) and dapagliflozin (6.6%).
Prescription pattern differed significantly according to area of residence (p = 0.039). Urban participants showed greater
utilization of several newer agents and combination regimens, whereas traditional agents were relatively more
represented among rural participants.

Antidiabetic agent/regimen N | %
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Metformin <
Glimepiride 32 R - 8.4
Glibenclamide 24 o
Gliclazide 26 g 6.8
Sitagliptin 28 A
Vildagliptin 30 79
Linagliptin 22 5.8
Voglibose 20 5.3
Saroglitazar 18 4.7
Dapagliflozin 25 6.6
Glimepiride + Metformin + 27 7.1
Voglibose
Glimepiride + Metformin 36 9.5
Sitagliptin + Metformin + Voglibose 16 4.2
Glipizide 14 3.7
Acarbose 14 3.7

Glycemic Control

Overall, 108 participants (28.4%) were categorized as having good glycemic control, 146 (38.4%) as moderate and 126
(33.2%) as poor. Thus, approximately 71.6% of participants fell into the moderate or poor-control categories.

Glycemic control differed significantly across geographical groups (p = 0.029). Good control was observed in 16.7% of
rural, 26.7% of semi-urban and 33.3% of urban participants. Poor control was reported in 50.0% of rural participants
compared with 33.3% of semi-urban and 27.3% of urban participants.

Area Good (%) Moderate (%) Poor (%)
Rural 16.7 33.3 50.0
Semi-urban 26.7 40.0 33.3
Urban 33.3 39.4 27.3
p-value 0.029

Glycemic Parameters

The mean fasting blood glucose was 148.6 + 34.2 mg/dL, mean postprandial glucose was 226.4 + 48.7 mg/dL and mean
HbAlc was 7.82 + 1.36%. HbA1lc distribution showed that 150 participants (39.5%) had HbAlc >8.5%, 140 (36.8%) had
HbAlc between 7.6% and 8.5%, and 90 (23.7%) had HbA1lc between 6.5% and 7.5%.

Glycemic Control According to Antidiabetic Regimen

A significant association was observed between antidiabetic regimen and glycemic control (p = 0.042). The proportion
categorized as having good control was 38.0% among participants receiving glimepiride plus metformin, while the
corresponding proportion was 34.0% for metformin and 35.0% for dapagliflozin. The glimepiride plus metformin
regimen had a poor-control proportion of 17.0%.

Acute Treatment Responsiveness

Following OGTT assessment with the patient's regular hypoglycemic medication, 235 participants (61.8%) were
classified as responsive and 145 (38.2%) as non-responsive.

Treatment responsiveness differed significantly according to antidiabetic regimen (p = 0.045). Responsiveness was
74.0% among participants receiving glimepiride plus metformin and 70.0% among those receiving glimepiride plus
metformin plus voglibose. Dapagliflozin was associated with 68.0% responsiveness, while metformin alone was
associated with 62.0%.

Regimen Responsive (%) Non-responsive (%)
Metformin 62.0 38.0
Glimepiride 55.0 45.0
Sitagliptin 65.0 35.0
Vildagliptin 66.0 34.0

Dapagliflozin 68.0 32.0
Glimepiride + Metformin + 70.0 30.0
Voglibose
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Glimepiride + Metformin ) >
Glipizide 52.0 . o 480
Acarbose 50.0 . - 50.0 .
Overall 61.8 38.2
p-value 0.045

Medication Compliance

Good compliance was observed in 133 participants (35.0%), moderate compliance in 146 (38.4%) and poor compliance
in 101 (26.6%). A highly significant association was observed between compliance and glycemic control (p = 0.0005).
Good compliance was associated with a higher proportion of good glycemic control, whereas poor compliance was
associated with a substantially higher proportion of poor glycemic control.

Compliance level Good control (%) Poor control (%)
Good 61.9 14.3
Moderate 30.4 34.8
Poor 125 56.3
p-value 0.0005

Comorbidities and Other Clinical Findings

Hypertension was the most common comorbidity, affecting 46.6% of participants, followed by dyslipidemia (30.0%) and
obesity (20.0%). The dissertation additionally reports coronary artery disease in 16.7% and chronic kidney disease in
13.3% of participants.

Non-diabetic medications were frequently prescribed. Antihypertensive drugs were used by 53.4%, lipid-lowering
agents by 41.6%, antiplatelet drugs by 33.4%, gastroprotective agents by 36.6%, and vitamins or supplements by 30.0%.
The most frequently reported symptoms were abdominal bloating (16.6%), burning sensation of the feet (15.0%),
constipation (13.4%) and myalgia (11.6%). Ten percent of participants reported no symptoms.

A history of myocardial infarction was reported in 10.0%, stroke in 8.4%, transient ischemic attack in 6.6%, blood
transfusion in 15.0% and ketoacidosis in 5.0%.

Discussion

The present study evaluated prescription patterns, glycemic control, acute treatment responsiveness and medication
compliance among 380 patients with T2DM across urban, semi-urban and rural settings.

The study population had a mean age of 54.2 years and demonstrated a slight male predominance. The greater
representation of urban participants is consistent with the substantial burden of diabetes reported in urban Indian
populations.

Metformin was the most frequently prescribed individual agent in the present study, accounting for 12.6% of
prescriptions. Glimepiride plus metformin was the most frequently observed combination regimen. This pattern is
broadly consistent with previous prescription-pattern studies in which metformin and metformin-containing
combinations were prominent components of T2DM treatment.

A significant association was observed between geographical setting and prescribing pattern (p = 0.039). Urban
participants had relatively greater use of newer agents such as dapagliflozin, sitagliptin and vildagliptin. Differences in
healthcare accessibility, affordability, availability of newer medicines and prescribing preferences may contribute to this
pattern. However, the present study was not designed to establish the individual contribution of these factors.
Glycemic control was suboptimal in a substantial proportion of participants. Only 28.4% were classified as having good
control, while 38.4% had moderate and 33.2% had poor control. The mean HbAlc was 7.82 + 1.36%, and 39.5% of
participants had HbAlc above 8.5%.

An important finding was the significant difference in glycemic control according to area of residence (p = 0.029). Half
of the rural participants were categorized as having poor control, compared with 27.3% of urban participants.
Differences in access to healthcare and awareness may contribute to this disparity, although the study did not
independently quantify these factors.

The study also demonstrated a significant association between antidiabetic regimen and glycemic control (p = 0.042).
Combination regimens, particularly glimepiride plus metformin, demonstrated a greater proportion of participants with
good control. Because medication allocation was not randomized, these findings should not be interpreted as evidence
that one regimen is superior to another.

272

Adolescencia e Saude, vol. 21, No.3, p. 268-275



Acute responsiveness to therapy was observed in 61.8% of participanté.'A»sié"niﬁcant association was observed betwe
prescribed regimen and responsiveness (p = 0.045), with the glimepiride plus rﬁetformin group demonstrating the
highest reported responsiveness at 74%. Differences in baseline disease severity, treatment duration; comorbidities and_—
other patient characteristics may influence response. .

Medication compliance was another major finding. Only 35% of participants demonstrated good compliance, while
38.4% had moderate and 26.6% had poor compliance. The strong association between compllance and glycemic control
(p = 0.0005) emphasizes the importance of medication-taking behaviour in diabetes management.

The burden of comorbid disease was considerable. Hypertension was the most frequent comorbidity, followed by
dyslipidemia and obesity. The frequent use of antihypertensive, lipid-lowering and antiplatelet medications reflects the
cardiovascular risk profile of the study population.

Taken together, the findings indicate that prescription availability alone does not ensure adequate diabetes control.
Treatment effectiveness in real-world settings is influenced by the interaction of pharmacological therapy, adherence,
monitoring and healthcare access.

Strengths of the Study

e The study provides an integrated assessment of antidiabetic prescribing, glycemic control, treatment
responsiveness and medication compliance.

e |t compares patients across rural, semi-urban and urban settings.

e [tincludes both biochemical measures and patient-reported compliance information.

e It examines the relationship between compliance and glycemic control.

Limitations

e  Purposive rather than probability-based sampling may limit generalizability.

e The study was conducted within the defined healthcare network associated with the institution and its
community-based settings.

e The observational nature of prescription allocation prevents causal conclusions regarding comparative drug
efficacy.

e Medication compliance relied partly on patient-reported information and may therefore be affected by recall or
reporting bias.

e  Factors such as socioeconomic status, diabetes duration, dietary adherence, physical activity and health literacy
were not quantitatively incorporated into the reported analysis.

e OGTT responsiveness provides information regarding acute response and should not be equated with long-term
treatment effectiveness.

Conclusion

This study of 380 patients with T2DM demonstrated substantial variation in prescribing patterns across urban, semi-
urban and rural settings. Metformin was the most frequently prescribed individual antidiabetic agent, while metformin-
containing combination regimens were commonly used.

Despite ongoing pharmacological treatment, glycemic control was suboptimal in a substantial proportion of
participants. Urban participants demonstrated a higher proportion of good glycemic control, while rural participants
had a greater proportion of poor control. Antidiabetic regimen was significantly associated with both glycemic control
and acute treatment responsiveness, although the observational study design does not permit causal conclusions
regarding comparative drug efficacy.

Medication compliance emerged as an important factor associated with glycemic control. Only 35% of participants
demonstrated good compliance, and poor compliance was strongly associated with poor glycemic control.

The findings support a comprehensive approach to T2DM management that combines appropriate pharmacological
treatment with adherence support, regular glycemic monitoring, lifestyle management and improved access to
healthcare.
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