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Abstract

Background: Diabetes mellitus (DM) is associated with metabolic
complications and impaired health-related quality of life (HRQoL).
While pharmacological therapy remains central to management,
structured counseling may provide additional benefits. This study
evaluated the impact of counseling on glycemic control and HRQoL
among individuals with type 1 diabetes mellitus (T1DM), type 2 dia-
betes mellitus (T2DM), and pancreatic DM.

Methods: This prospective interventional study included 150 adults
with diabetes (T1DM: 30%, T2DM: 54%, pancreatic DM: 16%).
Baseline assessments comprised glycemic parameters and HRQoL,
measured using the Short Form-36 Health Survey (SF-36) question-
naire. Participants received individualized counseling on diet, ex-
ercise, medication adherence, and self-care, with follow-up assess-
ments after 3 months.

Results: Significant improvements were observed in glycemic con-
trol and HRQoL. Mean glycated hemoglobin (HbAlc) decreased
from 11.06+2.15% to 10.52+2.55% (P = 0.002), and random blood
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sugar declined from 303.9 + 29.8 mg/dL to 263.3 = 60.5 mg/dL (P <
0.001). The SF-36 Physical Component Score improved from 37.4
+12.8 t0 39.4 = 13.3 (P < 0.001), and the SF-36 Mental Component
Score increased from 29.1 + 13.3 to 33.1 + 12.7 (P < 0.001). The
greatest improvements were observed in T2DM, whereas pancreatic
DM patients showed comparatively modest gains.

Conclusions: Structured, disease-specific counseling significantly
enhanced both glycemic control and SF-36-derived HRQoL scores.
These findings emphasize the importance of integrating counseling
interventions into routine, patient-centered diabetes care.

Keywords: Diabetes mellitus; Glycemic control; Health-related
quality of life; Patient counseling; Lifestyle intervention; Self-care
adherence

Introduction

Diabetes mellitus (DM) is a chronic metabolic disorder that
has emerged as a major global health concern. In 2024, an esti-
mated 589 million adults between 20 and 79 years of age were
living with the condition, and projections suggest that this
number will reach 852.5 million by 2050, marking a steep rise
over the next quarter century [1]. The distribution of diabetes
is uneven across populations. Men outnumber women by near-
ly 9.8 million cases [1], and urban areas report almost twice
the burden compared to rural settings, with prevalence rates
of 12.7% and 8.8%, respectively [1]. Regional differences are
also striking, with the Middle East and North Africa recording
the highest prevalence at 32.3% and Africa the lowest at 7.8%
[1]. India alone accounts for 89.8 million individuals with dia-
betes, ranking second only to China, and the prevalence is ex-
pected to increase by more than 75% by 2050 [1].

The disease is characterized by persistent hyperglycemia,
which contributes to long-term complications affecting mul-
tiple organ systems. However, the impact of diabetes extends
beyond physical health. It often disrupts emotional well-being,
causes fatigue, reduces physical functioning, and limits social
participation [2]. Common symptoms such as excessive thirst,
frequent urination, and weight changes add to this psychoso-
cial burden [3].
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Quality of life is a broad and multidimensional concept that
reflects how individuals perceive their physical health, mental
state, independence, personal growth, and social relationships
[4-7]. It offers a holistic measure of well-being, emphasizing
that health is not defined solely by the absence of disease but
also by the ability to live productively and meaningfully [8, 9].

Although pharmacological therapy is essential for glyce-
mic control, non-pharmacological strategies are increasingly
recognized as equally vital. Disease-specific counseling is one
such approach that has gained attention for its dual benefit of
improving metabolic outcomes and enhancing quality of life
[10]. Counseling typically includes individualized advice on
diet, physical activity, medication adherence, self-monitoring,
and coping strategies. Evidence from clinical trials and meta-
analyses highlights that structured counseling significantly
reduces glycated hemoglobin (HbAlc) levels, strengthens
self-management skills, and leads to better patient-reported
outcomes in individuals with type 2 diabetes mellitus (T2DM)
[11, 12].

Despite this evidence, counseling is rarely integrated into
routine practice in many public healthcare settings in India.
Heavy patient loads, limited consultation time, and scarcity of
trained personnel often prevent its systematic implementation
[13]. Furthermore, most previous research has evaluated the
effects of counseling interventions primarily in patients with
T2DM, with comparatively little focus on type 1 diabetes
mellitus (T1DM) and pancreatic diabetes. These forms differ
substantially in their clinical and psychosocial profile. TIDM
requires lifelong insulin therapy and education on hypogly-
cemia prevention; T2DM emphasizes lifestyle modification,
weight management, and oral medication adherence; whereas
pancreatic diabetes (type 3¢) involves both insulin and enzyme
replacement due to combined endocrine and exocrine dysfunc-
tion [14]. Given these distinctions, counseling strategies must
be adapted to address the unique metabolic and psychosocial
challenges faced by each group.

With these gaps in mind, the present study was designed
to evaluate the role of structured, disease-specific counseling
in improving both glycemic control and health-related qual-
ity of life (HRQoL) among individuals with TIDM, T2DM,
and pancreatic diabetes. We proposed that targeted counseling
interventions would result in measurable improvements in gly-
cemic parameters and quality of life scores over a 3-month
period.

Materials and Methods

Study setting and population

This prospective, interventional study was conducted between
October 2024 and April 2025 under the aegis of the National
Institute of Medical Sciences and Research, NIMS University,
Jaipur, Rajasthan, India.

Ethical approval was obtained from the Institutional
Ethics Committee (IEC) of NIMS University (approval No.
NIMSUR/IEC/2024/1312). All participants provided written
informed consent after being briefed on the study’s objectives,

procedures, and confidentiality safeguards.

The study adhered strictly to the ethical guidelines of the
Indian Council of Medical Research (ICMR) and the princi-
ples outlined in the Declaration of Helsinki (1975). Report-
ing followed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines to ensure
methodological rigor and transparency.

Study population

The study population comprised 150 adult patients aged 18
years and above who attended the regular endocrinology out-
patient clinic or were referred during inpatient admission at
NIMS Hospital, Jaipur, Rajasthan.

Eligibility criteria

Adults aged 18 years and above with a confirmed diagnosis of
T1DM, T2DM, or pancreatic diabetes were considered eligible
for the study, provided they gave informed consent and agreed
to comply with follow-up requirements. Pancreatic diabetes
was defined as diabetes secondary to chronic pancreatitis or
pancreatic resection, commonly referred to as type 3¢ DM.

Individuals were excluded if they had gestational DM,
were critically ill, or had significant mental incapacity that
hindered participation. Patients already enrolled in structured
diabetes education programs were also excluded. Additional
exclusion criteria included the presence of major systemic
comorbidities such as chronic kidney disease, chronic liver
disease, malignancy, prolonged intensive care unit stay, rheu-
matoid arthritis, connective tissue disorders, or severe cogni-
tive impairment. Patients with concurrent major endocrine
disorders such as thyroid dysfunction, adrenal disease, or au-
toimmune polyendocrine syndromes were also excluded from
participation.

Sample size

The required sample size was calculated using Cochran’s for-
mula (n = z2 X p x g/e?), where z is the z-score for the desired
confidence level, p is the estimated population proportion, q
=1 - p, and e is the margin of error. Using a 95% confidence
interval (z = 1.96), a population proportion of 10% (p=0.10, q
=0.90), and a margin of error of 5% (e = 0.05), the minimum
required sample size was calculated to be 139. To account for
a potential 5-10% loss to follow-up and incomplete responses,
the final sample size was rounded to 150 participants.

Sampling technique

Participants were recruited using a simple random sampling
method. A computer-generated list of random numbers was
prepared, and patients corresponding to these numbers were
selected from the diabetes clinic registry. This approach en-
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sured that every eligible participant had an equal chance of
selection and allowed equitable representation across various
socioeconomic and geographic groups.

Covariates
Sociodemographic variables

The sociodemographic variables collected included age (in
years), age category (< 20 years, 21 - 35 years, 36 - 50 years,
51 - 65 years, > 65 years), gender (male/female), area of living
(rural/urban) and marital status (married, unmarried, widow/
widower).

Lifestyle variables

Information on lifestyle habits was obtained directly from the
patients’ information sheet and verified through a structured
questionnaire. Participants were asked about their current use
of alcohol, smoking, and smokeless tobacco products. Smok-
ing referred to the use of combustible tobacco products such as
cigarettes or bidis, while tobacco intake referred to the use of
smokeless forms such as chewing tobacco, gutkha, or khaini.
Responses were recorded as “yes” or “no” based on current
use at the time of enrollment. For analysis, only participants
who reported current use (yes) were considered as positive for
the respective variable.

Clinical parameters

Type of diabetes (T1DM, T2DM, or pancreatic DM), duration
of diabetes (in months), and diabetes-related symptoms in-
cluding polyuria, polydipsia, polyphagia, weight loss, anorex-
ia, malaise, and shortness of breath were assessed. Information
on these symptoms was obtained using a structured symptom
checklist, recorded as present or absent based on patient self-
report and verified from clinical records. Systolic and diastolic
blood pressure were measured in mm Hg using a standardized
digital sphygmomanometer after at least 15 min of rest in the
seated position.

Anthropometric variables

Height (m), weight (kg), and body mass index (BMI) - cal-
culated as weight (kg) divided by height squared (m?) -were
recorded and classified using Asian-Pacific cut-offs: under-
weight (< 18.5 kg/m?), normal (18.5 - 22.9 kg/m?), overweight
(23 - 24.9 kg/m?), obese class I (25 - 29.9 kg/m?), and obese
class I (> 30 kg/m?) [15].

Tools used for assessment

The study evaluated participants’ HRQoL using Short Form-36

(HRQoL-SF-36) score (a validated tool comprising 36 ques-
tions that assess physical and mental health components [16,
17]). The results provide two key scores: Physical Component
Summary (PCS) and Mental Component Summary (MCS).
Each score ranges from 0 to 100, with higher scores indicat-
ing better HRQoL. Participants self-administered the question-
naire at baseline to track HRQoL status. The SF-36 is known
for its reliability and simplicity and has been extensively used
in both clinical and population studies. This score was admin-
istered at baseline and at 3 months’ follow-up.

Intervention: disease-specific counseling

The Information-Motivation-Behavioral (IMB) model formed
the theoretical basis for the counseling intervention, emphasiz-
ing that accurate information, motivation, and behavioral skills
collectively drive sustained health behavior change. Patients
attending the endocrinology outpatient department or referred
during inpatient admission were enrolled in the study. Disease-
specific counseling was conducted by a team from the Depart-
ment of Endocrinology and trained diabetes educators. The
counseling framework was standardized across all participants
according to the IMB model. However, specific emphasis ar-
eas were tailored according to the type of diabetes. Patients
with T1DM received additional focus on insulin adherence and
prevention of hypoglycemia. Those with T2DM were guided
primarily on lifestyle modification and adherence to oral medi-
cations. Participants with pancreatic diabetes were counseled
regarding nutritional management and the importance of pan-
creatic enzyme supplementation.

Each participant attended a single structured in-person
counseling session lasting approximately 30 - 45 min, followed
by fortnightly telephonic reinforcement sessions over 3 months.
The counseling included education on diabetes, its complica-
tions, and the importance of glycemic control; individualized
dietary counseling based on glycemic goals and comorbidities;
structured exercise recommendations; medication adherence
support; and stress and symptom management. Sessions were
supported with printed handouts, PowerPoint presentations,
demonstrations, and interactive discussions. Participants were
reassessed at the end of the 3-month follow-up period.

Statistical analysis

Data normality was assessed using the Kolmogorov-Smirnov
test to determine the appropriate statistical tests for continu-
ous variables. Descriptive statistics were used to summarize the
characteristics of the study population, with continuous vari-
ables presented as means and standard deviations (SD) and cat-
egorical variables as frequencies and percentages. Group com-
parisons were conducted based on quality of life and glycemic
control. Independent #-tests were used for normally distributed
continuous variables, while Mann-Whitney U tests were em-
ployed for non-normally distributed data. Chi-square tests were
used to compare categorical variables. Paired #-tests or Wilcox-
on signed-rank tests were applied for pre- and post-intervention
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Table 1. Baseline Sociodemographic of the Study Participants (N = 150)

Type 1 DM

Type 2 DM Pancreatic DM

Variables Total (30.0%) (54.00%) (16.0%) P value
Age, mean £ SD 42.56 £ 15.00 27.11+7.27 52.01 £11.87 39.66 +8.71 <0.001%*
Age (years), n (%)
<20 7 (4.7) 7 (15.6) 0 0
21-35 43 (28.7) 32 (71.1) 5(6.2) 6 (25)
36 -50 58 (38.7) 6(13.3) 37 (45.7) 15 (62.5) <0.001*
51-65 28 (18.7) 0 25(30.9) 3 (12.5)
> 65 14 (9.3) 0 14 (17.3) 0
Gender, n (%)
Male 93 (62.0) 15 (33.3) 54 (66.7) 24 (100) <0.001*
Female 57 (38.0) 30 (66.7) 27 (33.3) 0
Area of residence, n (%)
Rural 81 (54.0) 27 (60) 42 (51.9) 12 (50) 0.620
Urban 69 (46.0) 18 (40) 39 (48.1) 12 (50)
Addiction, n (%)
Alcohol 6 (4.0) 0 3(3.7) 3(12.5) 0.010
Smoking 60 (40.0) 12 (26.7) 36 (44.4) 12 (50)
Tobacco 84 (56.0) 33 (73.3) 42 (51.9) 9 (37.5)
Marital status, n (%)
Married 114 (76.0) 24 (53.3) 69 (85.2) 21 (87.5) <0.001%*
Unmarried 24 (16.0) 21 (46.7) 0 3 (12.5)
Widow/widower 12 (8.0) 0 12 (14.8) 0
BMI category, (kg/m?) n (%)
Underweight (< 18.5) 31 (20.7) 20 (44.4) 3(3.7) 8(33.3)
Normal (18.5 - 22.9) 49 (32.7) 20 (44.4) 17 (21.0) 12 (50.0) <0.001*
Overweight (23 - 24.9) 24 (16.0) 4 (8.9) 19 (23.5) 1(4.2)
Obese class I (25 - 29.9) 37 (24.7) 1(2.2) 33 (40.7) 3 (12.5)
Obese class II (> 30) 9 (6.0) 0 9(11.1) 0
Duration of DM (months), median (IQR) 48 (24 - 84) 66 (24 - 108) 48 (36 - 72) 31 (15 - 48) 0.001*

All the values are presented as frequency (%) or mean and standard deviation (SD) otherwise stated. P value was considered significant at < 0.05.
P values were calculated using Chi-square test/Fisher’s exact test for categorical variables, one-way ANOVA/Kruskal-Wallis test for continuous vari-
ables. *P < 0.001. IQR: interquartile range; DM: diabetes mellitus; BMI: body mass index; ANOVA: analysis of variance.

comparisons, and analysis of variance (ANOVA) or Kruskal-
Wallis tests were used for comparisons between diabetes sub-
groups. Statistical significance was set at P < 0.05. All analyses
were performed using IBM SPSS software version 29.

Results

Baseline characteristics

A total of 150 participants were enrolled, with T2DM com-
prising the majority (54.0%), followed by TIDM (30.0%) and
pancreatic DM (16.0%). The mean age of participants was
42.56 £ 15.00 years, with T2DM patients significantly older

(52.01 £+ 11.87 years) than TIDM (27.11 + 7.27 years) (P <
0.001). Most participants were male (62.0%) and from rural
areas (54.0%). Significant differences were observed across
diabetes types in BMI (P < 0.001), with a higher proportion
of underweight individuals in the TIDM group. The median
duration since diabetes diagnosis was longest in individuals
with TIDM (66 months; interquartile range (IQR): 24 - 108),
followed by T2DM (48 months; IQR: 36 - 72) and pancreatic
diabetes (31 months; IQR: 15 - 48) (P =0.001) (Table 1).

Clinical presentation

Polyuria was the most common presenting symptom overall
(82.7%) and was significantly more frequent among individu-
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Table 2. Impact of Disease-Specific Counseling on HRQoL
Domains (N = 150)

At follow-up

Domain Baseline (3 month) P value

Physical function ~ 53.80 +30.24  57.40+29.17 <0.001*
Role-physical 46.00 £43.55 56.50+42.81 <0.001*
Body pain 41.16 £28.21  47.22+29.82 <0.001*
General health 3842+27.05 41.16£26.99 <0.001*
Vitality 35.60+26.41  38.30+£2530 <0.001*
Social functioning 49.00 +22.41  56.00 +22.19  <0.001*
Role emotional 62.67+39.93  70.00+39.71 <0.001*
Mental health 48.56 £20.07 54.32+17.77 <0.001*
PCS 37.40+12.77  3936+13.33 <0.001*
MCS 29.11+£13.30  33.09+12.71 <0.001*

Data are presented as mean + SD. P values were calculated using
paired t-test. *P < 0.001. P value was considered significant at < 0.05.
HRQoL: health-related quality of life; PCS: Physical Component Score;
MCS: Mental Component Score; SD: standard deviation.

als with pancreatic diabetes (100%, P = 0.021). Weight loss
(100%, P = 0.002) and anorexia (75%, P = 0.005) were also
markedly more prevalent in the pancreatic diabetes group.
In contrast, among the type 1 and type 2 diabetes groups, the
distribution of presenting symptoms such as polyuria, poly-
dipsia, polyphagia, malaise, anorexia, and shortness of breath
was comparable, with no statistically significant differences
observed between them (P > 0.05) (Supplementary Material 1,
jem.elmerpub.com).

Baseline physical and laboratory investigations

Systolic blood pressure is higher in individuals with type 1
diabetes (128.90 £ 13.10 mm Hg). Similarly, diastolic blood
pressure is also higher in type 1 diabetes (80.69 + 8.87 mm
Hg) as compared to T2DM patients. Hemoglobin (Hb) levels
were significantly lower in T2DM patients (12.16 + 0.83 g/dL
vs. 12.58 £ 1.04 g/dL in T1DM, P < 0.001). Significant differ-
ences were also noted in high-density lipoprotein cholesterol
(HDL-C), triglycerides, liver enzymes (alanine aminotrans-
ferase (ALT) and aspartate aminotransferase (AST)) and albu-
min levels across groups (P < 0.05) (Supplementary Material
2, jem.elmerpub.com).

Impact of disease-specific counseling on HRQoL and
glycemic outcomes

Table 2 shows that individualized counseling on diet, exercise,
and medication significantly improved all HRQoL domains (P
< 0.001). Physical Component Score increased from 37.4 to
39.4 (P < 0.01), and Mental Component Score from 29.1 to
33.1 (P <0.01), reflecting enhanced overall well-being (Fig. 1).

At baseline, pancreatic diabetes patients reported the poor-

est HRQoL, with markedly lower physical functioning (35.0
+ 20.1), general health (18.4 £ 12.2), vitality (19.4 = 16.8),
and mental health (37.5 £ 9.6), compared with type 1 diabetes
(physical functioning 67.3 + 26.7; general health 45.3 + 31.2;
vitality 44.7 + 30.5; mental health 55.5 + 24.3) and type 2 dia-
betes (physical functioning 51.9 + 31.4; general health 40.6 +
25.2; vitality 35.4 = 24.1; mental health 48.0 = 18.3) (all P <
0.01). Composite scores were also lowest in pancreatic diabe-
tes (PCS 31.5+9.8 vs.39.5+13.3 in TIDM and 38.0 + 12.9
in T2DM, P = 0.038) (Table 3).

After 3 months, improvements were noted in all groups,
though pancreatic diabetes remained disadvantaged. Physical
functioning rose modestly to 40.0 = 15.7, compared with 68.0
+27.1in T1DM and 56.7 £ 30.9 in T2DM (P = 0.001). Mental
health improved but stayed lowest in pancreatic diabetes (42.5
+12.3 vs. 62.9 + 17.9 in TIDM, P < 0.001). PCS and MCS
remained significantly lower in this group (Table 4).

Glycemic analysis showed that baseline HbA 1¢ was high-
est in pancreatic diabetes (12.35 £ 1.1) compared with TIDM
(11.07 + 2.2) and T2DM (10.67 + 2.2) (P = 0.003). After 3
months, HbAlc showed significant improvement in TIDM
(11.07 £ 2.2 to0 10.76 £ 2.1, P = 0.042) and T2DM (10.67 +
2.2 10 9.93 £ 2.8, P = 0.031), whereas the reduction in pan-
creatic diabetes (12.35 + 1.1 to 12.05 + 1.4) was minimal and
not statistically significant (P = 0.184). Although the absolute
change appeared numerically similar in TIDM and pancre-
atic diabetes, only the TIDM group demonstrated a statisti-
cally significant decline due to greater within-group variabil-
ity. Random blood sugar also declined significantly in TIDM
and T2DM, with minimal change in pancreatic diabetes (P =
0.004) (Table 5). Overall glycemic control improved notably
over the 3-month follow-up. Mean HbAlc reduced by 0.54%
(from 11.06% to 10.52%, P =0.002), while random blood sug-
ar showed a 13.4% decrease (from 303.85 mg/dL to 263.27
mg/dL, P <0.001) (Fig. 2).

Discussion

This study evaluated the impact of structured, disease-specific
counseling on glycemic control and HRQoL in patients with
T1DM, T2DM, and pancreatic diabetes. The findings demon-
strate that individualized counseling interventions can produce
significant improvements in both glycemic parameters and
HRQoL over a 3-month period.

Our results align with existing evidence highlighting the
critical role of nutritional education in improving glycemic
outcomes in T2DM [18]. Patients who adhered to these indi-
vidualized dietary recommendations achieved greater reduc-
tions in HbAlc, supporting the idea that enhanced nutritional
awareness fosters healthier eating patterns and better meta-
bolic control. The role of physical activity is similarly well es-
tablished. A randomized controlled trial in Japan reported that
structured exercise significantly improved glycemic regula-
tion [19], and evidence from South India confirmed better
outcomes in patients adhering to dietary and pharmacological
regimens [20]. Our findings corroborate these observations, as
patients receiving individualized counseling on diet, physical
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Figure 1. Impact of structural counseling on glycemic control. HRQoL: health-related quality of life; PCS: Physical Component

Score; MCS: Mental Component Score.

activity, and medication adherence achieved meaningful im-
provements in glycemic control.

Participant demographics in our study further illustrate the
heterogeneity of diabetes in real-world settings. The mean age
was 42.56 = 15.00 years, which is younger than the 53.4 +
10.3 years reported in another Indian cohort [21]. This differ-

ence likely reflects the inclusion of younger T1DM patients.
In addition, the TIDM group included a higher proportion of
underweight individuals, while pancreatic diabetes patients
presented with a greater symptom burden, including polyuria,
anorexia, and weight loss. The increased symptom load in pan-
creatic diabetes likely stems from multifactorial causes, such

Table 3. Baseline HRQoL Across Different Types of Diabetes (N = 150)

Composite score T1DM (mean = SD) T2DM (mean = SD) Pancreatic DM (mean + SD) P value
Physical function 67.33 £26.68 51.85+31.35 35.00+20.11 <0.001*
Role physical 48.33 +42.77 44.44 + 44.02 46.88 +45.03 0.887
Bodily pain 41.20 +£29.95 46.67 £25.61 22.50 +£26.23 0.001*
General health 4527 +31.20 40.56 +25.16 18.38 £12.24 <0.001*
Vitality 44.67 +30.48 35.37+£24.11 19.38 +£16.83 0.001*
Social functioning 55.00 +20.54 51.39+22.53 29.69 + 14.19 <0.001%*
Role emotional 66.67 +36.93 61.73 £38.41 58.33 £50.36 0.680
Mental health 55.47 £24.31 48.00 = 18.30 37.50 +£9.57 0.001*
PCS 39.52 +£13.25 37.97+12.91 31.51+£9.76 0.038*
MCS 33.13+15.07 28.68 +12.35 23.01 +10.51 0.009%*

Values are presented as mean + SD. P values were calculated using one-way ANOVA/Kruskal-Wallis test. P value was considered significant at <
0.05 *P < 0.05. DM: diabetes mellitus; T1DM: type 1 diabetes mellitus; T2DM: type 2 diabetes mellitus; HRQoL: health-related quality of life; PCS:
Physical Component Score; MCS: Mental Component Score; SD: standard deviation; ANOVA: analysis of variance.
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Table 4. HRQoL at Three Months Across Different Types of Diabetes (N = 150)

Composite score T1DM (mean + SD) T2DM (mean + SD) Pancreatic DM (mean + SD) P value
Physical function 68.00 £27.12 56.67 =30.89 40.00 + 15.74 0.001*
Role physical 48.33 £42.77 59.26 = 42.84 62.50 £42.35 0.296
Bodily pain 45.60 +£31.32 54.48 £27.07 25.75+£25.73 <0.001%*
General health 45.80 +£31.93 45.52 £23.93 17.75+9.78 <0.001%*
Vitality 44.00 +29.78 40.00 +23.12 21.88 +15.31 0.001*
Social functioning 62.50 + 17.88 58.80 +20.49 34.38 +£22.80 <0.001*
Role emotional 68.89 +37.87 69.14 + 38.65 75.00 +47.40 0.799
Mental health 62.93 +17.88 53.04 £ 16.85 42.50+12.25 <0.001%*
PCS 39.00 + 14.66 41.41+12.94 33.15+10.15 0.027*
MCS 36.86 + 13.65 32.24+£12.20 28.89 £ 11.12 0.030*

Values are presented as mean = SD. P values were calculated using one-way ANOVA/Kruskal-Wallis test. P value was considered significant at <
0.05. *P < 0.05. DM: diabetes mellitus; T1DM: type 1 diabetes mellitus; T2DM: type 2 diabetes mellitus; HRQoL: health-related quality of life; PCS:
Physical Component Score; MCS: Mental Component Score; SD: standard deviation; ANOVA: analysis of variance.

Table 5. Glycemic Variability at Baseline and Three Months Across Different Types of Diabetes (N = 150)

Parameter TIDM (mean+SD)  T2DM (mean = SD) f;g:ﬁtécl)]))M Total (mean = SD) P value
HbA ¢, baseline 11.07 £2.23 10.67 +2.20 1235+ 111 11.06 £ 2.15 0.003*
HbA e, follow-up 10.76 £2.13 9.93 £2.83 12.05 + 1.37 10.52 +2.55 0.001*
RBS, baseline 285.89 + 23.34 314.27 +30.02 302.33 +23.90 303.85 + 29.83 <0.001*
RBS, follow-up 262.04 + 61.29 253.32+61.88 299.17 +39.16 263.27 £ 60.53 0.004*

P values were calculated using one-way ANOVA for between-group comparison, paired t-test for within-group comparison. P value was considered
significant at < 0.05. *P < 0.01. DM: diabetes mellitus; T1DM: type 1 diabetes mellitus; T2DM: type 2 diabetes mellitus; HbA1c: glycated hemoglobin;
RBS: random blood sugar; SD: standard deviation; ANOVA: analysis of variance.
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300 +
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Figure 2. Impact of disease-specific counseling on HRQoL domains. HbA1c: glycated hemoglobin; RBS: random blood sugar.
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as concomitant exocrine insufficiency, nutritional malabsorp-
tion, and impaired counter-regulatory hormone balance due to
deficient insulin and glucagon secretion. Chronic inflamma-
tion and recurrent abdominal pain associated with pancreatitis
may further exacerbate fatigue and poor appetite, collectively
diminishing physical functioning and quality of life [22, 23].
These findings highlight the clinical variability across diabetes
subtypes and reinforce the importance of tailoring counseling
approaches to the unique pathophysiological and psychosocial
needs of each group.

In terms of glycemic outcomes, HbAlc decreased from
11.06% to 10.52%, representing an absolute reduction of
0.54%. Random blood sugar fell from 303.85 mg/dL to 263.27
mg/dL, corresponding to a 13.37% reduction. Although clini-
cally meaningful, these improvements were smaller than those
reported in other studies. For example, a randomized trial in
India observed a 1.3% reduction in HbAlc following a struc-
tured diabetes self-management education (DSME) program
[21]; and a Saudi Arabian study reported an even greater de-
crease of 1.74+0.28% [24]. Several factors may explain the rel-
atively modest reductions observed in our study. First, unlike
studies that focused exclusively on T2DM, our cohort included
T1DM and pancreatic diabetes patients, who often require in-
tensive insulin therapy and may be less responsive to educa-
tional interventions alone. Second, baseline HbAlc values in
our population were markedly higher, reflecting poorer initial
control and making large reductions more difficult within a
short timeframe. Third, although counseling was structured
and reinforced through fortnightly follow-ups, the 3-month
intervention period was shorter than in some studies that used
more frequent or multimodal strategies, such as weekly ses-
sions or group-based education. Finally, socioeconomic bar-
riers and limited healthcare access, particularly among rural
participants, likely restricted adherence and reduced the over-
all impact of the intervention.

Despite these challenges, significant improvements in
HRQoL were observed across all domains of the SF-36 assess-
ment. The Physical Component Score improved from 37.40
to 39.36, while the Mental Component Score increased from
29.11 to 33.09. These findings are consistent with a Tunisian
study, where DSME enhanced both metabolic outcomes and
quality of life in children and adolescents with T1DM [25].
A community-based DSME program in the United States also
demonstrated improvements in mental health among patients
with T2DM, further emphasizing the psychosocial benefits of
structured education [26].

The broader literature reinforces these results. A system-
atic review confirmed that DSME produces significant im-
provements in glycemic control and psychosocial well-being,
particularly in T2DM patients [27]. A study from China dem-
onstrated that structured self-monitoring of blood glucose im-
proved both metabolic outcomes and quality of life in patients
with poorly controlled diabetes, regardless of insulin use [28].
An Indian randomized trial using culturally adapted DSME
modules also reported reductions in diabetes-related distress
and improved metabolic outcomes [21].

Nevertheless, patients with pancreatic diabetes remained
disadvantaged despite counseling. Their glycemic indices im-

proved only minimally, and HRQoL scores for physical func-
tioning and vitality remained low, even though some domains
such as role emotional showed improvement. These findings
are consistent with the complex pathophysiology of type 3c
diabetes, which involves a combination of endocrine and exo-
crine insufficiency, malnutrition, and postoperative sequelae
[29]. Literature consistently notes that outcomes and quality of
life in this group are influenced by factors such as chronic pain,
malabsorption, and surgical history, and that counseling alone
is insufficient. Multidisciplinary care that includes nutritional
support, enzyme replacement, and psychological interventions
is required to address the specific needs of this subgroup.

The variation in outcomes observed between our cohort
and reports from more resource-rich settings may largely re-
flect socioeconomic and healthcare accessibility differences.
In resource-limited populations, constraints such as reduced
access to endocrinologists, inconsistent medication supply,
and limited diabetes education services often compromise both
glycemic control and quality of life [30]. Lower literacy levels,
economic stress, and sociocultural factors may further hinder
adherence to lifestyle and pharmacological recommendations.
In contrast, structured care models with multidisciplinary
diabetes teams and sustained counseling support, commonly
available in higher income populations, facilitate better self-
management and long-term metabolic stability. These dispari-
ties emphasize the importance of strengthening community-
based diabetes education and ensuring equitable access to
healthcare infrastructure in low- and middle-income regions,
such as India, particularly in the post-pandemic era, where
global disruptions have further widened health inequities [31].

Taken together, our study adds to the growing body of
evidence supporting structured, personalized, and context-spe-
cific educational strategies in diabetes management. Although
the glycemic improvements were modest, the consistent en-
hancements in HRQoL highlight the multidimensional value
of disease-specific counseling, particularly in diverse and re-
source-limited populations.

Limitations and strengths

This study has certain limitations that warrant consideration.
First, the study was uncontrolled and lacked a comparator
group, which limits the ability to attribute observed improve-
ments solely to the intervention. Second, the relatively short
intervention period of 3 months may not fully reflect the
long-term impact of disease-specific counseling on glycemic
outcomes. Third, adherence to dietary, physical activity, and
medication advice was primarily self-reported, raising the pos-
sibility of recall or reporting bias. Incorporating objective ad-
herence measures would have strengthened the reliability of
the findings. Fourth, although the counseling was structured,
delivery variations and reliance on fortnightly telephonic
follow-up may have reduced the intervention’s intensity com-
pared with more comprehensive education models that include
frequent in-person sessions or digital group-based support.
Fifth, the inclusion of patients with TIDM, T2DM, and pan-
creatic diabetes introduced clinical heterogeneity. While this
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design reflects real-world practice, it may have diluted effect
sizes for specific subgroups. Finally, the predominantly rural
composition of our cohort may limit generalizability, and so-
cioeconomic barriers could have constrained patients’ ability
to adopt and sustain recommended behaviors.

Despite these limitations, the study offers important
strengths. It is among the few to assess counseling effects
across three major diabetes subtypes, providing a broad per-
spective on educational interventions. Even brief and low-cost
counseling yielded meaningful improvements in glycemic
control and HRQoL, underscoring the multidimensional bene-
fits of structured education. Although diabetes-related distress
was not specifically measured, it is an important factor influ-
encing self-care and outcomes; future studies should include
standardized assessments to address this aspect. The pragmatic
design in a resource-limited setting also highlights the scal-
ability and real-world relevance of such interventions.

Conclusions

This study demonstrates that structured, disease-specific coun-
seling can significantly improve both glycemic control and
quality of life in patients with TIDM, T2DM, and pancreatic
diabetes, even within the constraints of rural Indian health-
care settings. Although challenges such as limited resources,
restricted healthcare access, and clinical heterogeneity were
present, the results underscore the importance of personal-
ized educational strategies in diabetes care. The findings sug-
gest that integrating low-cost, scalable counseling into routine
clinical practice can enhance not only metabolic outcomes but
also psychosocial well-being. Such approaches hold particular
promise for underserved populations, offering a practical and
sustainable model for strengthening diabetes management in
resource-constrained environments.
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