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ABSTRACT

Objective: This study aimed to assess medication ad-
herence and its association with quality of life (QoL)
in type 2 diabetes (T2D) patients.

Materials and methods: This cross-sectional study in-
cluded 374 T2D patients aged 18-75 years, receiving
treatment for at least six months. Medication adher-
ence was evaluated using the Medication Adherence
Rating Scale (MARS), and QoL was assessed using the
WHO-QoL-BREF instrument. Data were analyzed using
descriptive statistics and multiple regression to identify
predictors of adherence and QolL.

Results: The study reports a mean age of 55.69 years,
with a male preponderance (59.89%). Sixty-one per
cent exhibited low adherence scores (MARS 0-5), with
amean adherence score of 6.98. Higher adherence was
significantly associated with improved fasting plasma
glucose and postprandial glucose levels, although
HbA1c levels were similar across adherence groups.
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QoL scores were highest in the physical, psychological,
and social domains for patients with better adherence.
Multiple regression analysis identified adherence as an
independent predictor of QoL (p < 0.05) after adjusting
for sociodemographic and clinical variables.

Conclusions: This study highlights the critical link
between medication adherence and improved QoL in
T2D patients. Interventions targeting adherence bar-
riers, particularly in rural populations, can enhance
glycemic outcomes and QoL, underscoring the impor-
tance of patient-centered strategies in diabetes care.
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Introduction

Type 2 diabetes (T2D), a chronic and progressive
metabolic disorder, presents a significant public health
challenge globally [1]. Managing this condition requires
lifelong drug therapy, lifestyle modifications, and ad-
herence to prescribed treatment regimens. Despite
advancements in medical interventions, poor adher-
ence to treatment, and suboptimal lifestyle, habits
remain key barriers to effective disease management
[2]. The primary goal of diabetes care is not only gly-
cemic control but also improvement of the patient’s
health-related quality of life (QoL), an emerging and

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download
articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.


https://orcid.org/0000-0001-9524-1525
mailto:shatavisa100@gmail.com
https://doi.org/10.5603/cd.104255

Clinical Diabetology

vital outcome for chronic disease management [3].
Beyond its fatal outcomes, the disease imposes a sub-
stantial burden on physical and mental health through
complications such as vascular diseases, musculoskel-
etal disorders, and limitations in daily activities [4, 5].
Medication adherence refers to the extent to which
a patient’s behavior aligns with healthcare providers’
recommendations. The World Health Organization
(WHO) states that improving adherence has a far great-
er impact on public health outcomes than any specific
medical treatment. Poor adherence is associated with
adverse health outcomes, increased mortality, and
higher healthcare costs [6]. The U.S., for instance, incurs
$100 billion annually in preventable costs due to non-
adherence, along with 125,000 avoidable deaths [7].
QoL is a critical metric in chronic disease manage-
ment because it provides a holistic understanding of
the patient’s overall well-being, encompassing physical,
psychological, and social dimensions. Unlike traditional
clinical outcomes such as glycemic control or blood
pressure levels, QoL reflects the broader impact of the
disease and its treatment on the patient’s day-to-day
life. It helps healthcare providers identify specific areas
of concern, guiding interventions that are not only
medically effective but also personally meaningful to the
patient. For chronic conditions like T2D, where lifelong
management is necessary, prioritizing QoL can enhance
patient engagement, adherence, and overall outcomes.
Globally, adherence to diabetes is suboptimal.
While approximately 50% of patients in developed
countries adhere to their prescribed regimens, the
rates are even lower in developing nations. Factors
influencing non-adherence include complex financial
constraints, lack of health literacy, and psychosocial
challenges [8]. A study in India highlighted that afford-
ability and limited access to healthcare significantly im-
pact adherence rates, especially in rural populations [9].
Achieving glycemic control is fundamental to
preventing diabetes-related complications. Evidence
demonstrates that higher medication adherence is
directly associated with better glycemic outcomes,
including lower fasting plasma glucose (FPG) and gly-
cated hemoglobin (HbA1c) levels [10]. A study in India
reported that patients with higher adherence showed
significant improvement in glycemic markers compared
to non-adherent patients [11]. Similarly, studies have
established that improved glycemic control reduces the
risk of both microvascular and macrovascular complica-
tions [12]. Despite these findings, adherence remains
a global challenge. This study is envisaged to assess
adherence to antidiabetic medications and QoL in pa-
tients with T2D attending the outpatient department
of a tertiary care hospital.

Materials and methods
Study design

This was a cross-sectional descriptive observational
study, conducted over two years in a tertiary care hos-
pital in eastern India.

Study population

The study included patients of either gender aged
between 18 and 75 years, diagnosed with T2D and
receiving treatment for over 6 months, and willing to
take part in the study. Those receiving antidiabetic treat-
ment for less than 6 months and those with cognitive
or neurological impairment were excluded.

A sample size of 350 was calculated considering
that an estimated 31.2% [13] of the population was
nonadherent to antidiabetic medications, a margin of
error of 5% with a 95% confidence interval (Cl), a 10%
study dropout rate, and entering potential confounders
as covariates in the regression model.

Ethical approval

Permission for the conduct of the study was ob-
tained from the Institutional Ethics Committee with Ap-
proval No. [EC-MGMMGC/2022-03/17. Written informed
consent was obtained from all participants, and the
study adhered to the guidelines of the Declaration of
Helsinki.

Data collection

After obtaining the written informed consent, the
relevant data were collected with a structured inter-
view questionnaire that included sociodemographic
characteristics and glycemic indices (section I), the
Medication Adherence Rating Scale [14] (MARS, sec-
tion II), and the WHO-QoL-BREF scale [15] (section IlI).
MARS [14] is a 10-item questionnaire with acceptable
validity that was originally developed in English. To
avoid acquiescence bias, the items in the scale have
a dichotomous response (yes/no). The minimum score
is 0 and the maximum score is 10. The summed total
score is categorized as non- or poor adherence (0-5)
or adherence or good adherence (6-10) [10]. The WHO
QoL-BREF is a generic instrument developed to measure
the QoL of patients suffering from T2D according to
the WHO criteria; it is a short version of the 100-item
WHOQoL-100. Both these instruments have validated
translations that were used for the study.

Statistical analysis

Data were coded and entered into Microsoft Excel
worksheets. Descriptive and inferential statistics (if
required) were used for data analysis. Sociodemo-
graphic characteristics were reported as frequencies
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and percentages. Adherence to anti-diabetic medica-
tion- and health-related QoL was reported as means and
standard deviation. Multiple linear regression analysis
was performed to assess the effect of adherence to
antidiabetic medication within each QoL domain after
adjusting the estimates for some sociodemographic
variables. A p-value < 0.05 was considered statisti-
cally significant. The Statistical Package for the Social
Sciences (SPSS 21.0) was used for statistical analysis.

Results

The study included a total of 374 T2D patients with
a mean age of 55.69 years with a standard deviation
of 10.95 years, ranging from 46 to 84 years. The ma-
jority — 59.89% (n = 224) — of patients were male.
The study had 44.91% rural presentation (n = 168).
Major comorbidities noted were hypertension, hyper-
lipidemia, hypothyroidism, chronic obstructive pul-
monary disease, asthma, and osteoarthritis. Around
58% of patients were diagnosed with T2D in the last
1-5 years, while 23% of patients had had T2D for
the last 5-10 years, and 19% had had T2D for over
10 years. As per the antidiabetic treatment history,
51% were taking both insulin and oral hypoglycemic
agents (OHAs) for treatment along with lifestyle modi-
fications, while the rest were only on oral hypoglycemic
agents with lifestyle modifications (Tab. 1). The mean
FPG was 128.23 + 21.25 mg/dL, the mean PPG was
217.26 = 36.41 mg/dL, and the mean HbA1C%
was 6.8 = 1.87 mg/dL.

Out of 374 T2D patients included in the study, it
was noted that 61% had lower adherence scores on the
MARS scale, scoring between 0 and 5. The mean adher-
ence score was noted as 6.98. Assessing for glycemic
indices in these patients, it was noted that those hav-
ing higher medication adherence with scores ranging
from 6 to 10 had a significantly better glycemic profile
in terms of lower fasting plasma glucose (p < 0.001)
and lower postprandial plasma glucose (p < 0.001), as
compared to those with poorer medication adherence.
HbA1c was, however, similar in both types of adherent
groups (p = 0.062).

QoL was assessed among the study subjects. The
mean QoL scores for all domains of WHO-QoL BREF
were assessed. Mean domain scores for physical, psy-
chological, social, and environmental domains were
57.88,59.91, 65.35, and 69.62, respectively. Mean QoL
scores were significantly higher for domains like physi-
cal, psychological, and social for patients with better
medication adherence (p < 0.01) (Tab. 2).

Multiple regression analysis revealed that medica-
tion adherence was an independent predictor of QoL
(p < 0.05) after adjusting for duration of diabetes, type

Table 1. Baseline Patient Characteristics (N = 374)

Variables Observations [n (%)]
Age

< 30 years 3 (0.8%)
30-40 years 42 (11.22%)
41-50 years 99 (26.47%)
51-60 years 136 (36.36%)
61-70 years 85 (22.72%)
71-75 years 9 (2.41%)
Gender

Male 224 (59.89%)
Residence

Rural 168 (44.91%)
Urban 206 (55.08%)

Comorbidities

196 (52.4%)
142 (37.96%)
129 (34.49%)

Hypertension

Hyperlipidemia

Chronic obstructive pulmonary
disease

89 (23.79%)
56 (14.97%)
23 (6.14%)

Hypothyroidism
Asthma
Osteoarthritis

Duration of T2D

1-5 years 216 (57.75%)
5-10 years 86 (22.99%)
> 10 years 72 (19.25%)

Treatment regimen
Insulin + OHA + Lifestyle modi- 190 (50.80%)
fications

OHA + Lifestyle modifications 184 (49.19%)

OHA — oral hypoglycemic agents; T2D — type 2 diabetes

of antidiabetic medications, and various demographic
characteristics including age, residence, education, and
monthly income. Patients who had better MARS scores
demonstrated significantly higher mean QoL scores
(p = 0.01) compared to those with lower medication
adherence scores.

Discussion

The study presents a comprehensive assessment
of T2D patients, exploring the interplay between medi-
cation adherence, glycemic control, and QoL. These
findings hold significant implications when contextu-
alized with existing Indian and international research
on T2D. Our study reports a mean age of 55.69 years,
with a male preponderance (59.89%), aligning with
Indian studies demonstrating a higher prevalence of
T2D among males in the 40-60 age group. A study
conducted in South India by Ramachandran et al.
[15] found similar demographic patterns. The study
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Table 2. Medication Adherence and Quality of Life

Variables Observations [n (%)]

Mean adherence score 6.98 + 2.71
Medication adherence category
Low adherence [MARS score 0-5]
High adherence [MARS score 6-10]

Mean QoL domain score

228 (60.96%)
146 (39.03%)

Physical 57.88 + 2.36
Psychological 59.91 + 3.65
Social 65.35 + 2.14
Environmental 69.62 + 1.14

MARS — Medication Adherence Rating Scale; QoL — quality of life

highlights a significant correlation between medication
adherence and glycemic indices. Patients with higher
adherence demonstrated better FPG and postprandial
plasma glucose levels, but HbA1c remained similar be-
tween adherence groups. This finding parallels several
Indian studies that reported a strong association be-
tween medication adherence and glycemic control. [11,
15-17] International studies also emphasize that poor
medication adherence is a global challenge, affecting
nearly 50% of T2D patients, and is a critical determi-
nant of glycemic control. [18] The study’s observation
that rural populations form a significant proportion of
the cohort (44.91%) adds depth to the discussion on
barriers to adherence. Indian research frequently high-
lights challenges such as low health literacy, financial
constraints, and limited access to healthcare in rural
settings as key factors influencing adherence [19].
Globally, adherence patterns and influencing factors
in low-income countries include polypharmacy and
patient-provider communication, whereas in low- and
middle-income countries, including India, structural
barriers like medication costs and lack of healthcare
infrastructure predominate [8, 20].

This study population’s QolL, as assessed by WHO-
-QoL BREF, was significantly higher in patients with
better adherence, which is a critical observation. The
physical, psychological, and social domains of QoL were
most positively impacted. Indian studies such as those
by Mishra et al. [21] similarly report that medication
adherence and effective glycemic control are strong
predictors of improved Qol, particularly in domains
related to physical health. International studies echo
this trend [22, 23]. The study indicates that a majority
(58%) of patients were diagnosed with T2D in the last
1-5 years, and 51% were on both insulin and OHAs. This
pattern reflects the progressive nature of T2D in India,
where initial management often begins with OHAs,
transitioning to insulin as glycemic control becomes

challenging. Internationally, treatment regimens differ
slightly. While combination therapy is common world-
wide, the gross use of GLP-1 receptor agonists and
SGLT-2 inhibitors in high-income countries contrasts
with India’s reliance on older, cost-effective medica-
tions like metformin and sulfonylureas [24].

The study’s use of multiple regression in identifying
medication adherence as an independent predictor of
QoL strengthens the argument for adherence-focused
interventions. Indian studies have consistently under-
scored this relationship. Studies have inferred that
adherence-promoting interventions like patient edu-
cation significantly improved both glycemic outcomes
and QolL. Globally, adherence as a QoL determinant is
well documented [25].

The study underscores the critical need for ad-
herence focuses. In the Indian context, community-
based programs leveraging health workers to improve
medication adherence can be particularly effective.
Addressing barriers such as healthcare access and af-
fordability in rural areas could significantly enhance
adherence rates and glycemic outcomes [26]. Given
the high prevalence of comorbidities, integrating dia-
betes management with hypertension and lipid control
is essential, as emphasized by both Indian and global
guidelines. Considering the diverse treatment patterns
in India and abroad, personalized therapy that accounts
for patient preferences, affordability, and cultural fac-
tors should be prioritized. While the findings align with
global research, certain details are specific to India.
India’s dual burden of infectious and chronic diseases
often limits resource allocation for T2D management,
unlike high-income countries where diabetes care re-
ceives more structured funding. International models
often emphasize patient-centric approaches, including
technology-based adherence tools (e.g., apps, SMS
reminders), which are slowly gaining traction in India.
Additionally, community-based interventions, per-
sonalized counseling, and peer support programs are
being explored to enhance adherence and long-term
disease management. Empowering patients through
self-management education, culturally tailored lifestyle
modifications, and family involvement further strength-
ens engagement and improves treatment outcomes.
However, similarities in adherence barriers and the
QoL impact across geographies highlight the shared
challenges of managing T2D globally. The single-center
experience and cross-sectional design of the study pose
limitations, which may hinder its generalizability.

Conclusions
The study provides valuable insights into the re-
lationship between medication adherence, glycemic
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control, and QoL in T2D patients. Its findings are con-
sistent with Indian and international literature, em-
phasizing the universal challenges of adherence and
its pivotal role in diabetes management. By address-
ing adherence barriers and tailoring interventions to
specific patient populations, significant improvements
in glycemic outcomes and QoL can be achieved. The
study’s implications extend beyond India, contributing
to the global discourse on optimizing T2D care.
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