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A Cross-sectional Study to Assess
the Distress Among Type Il Diabetes
Mellitus Patients: A Regional
Adaptation of PAID-20 Scale
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Abstract

Diabetic distress remains underreported, with its incidence and prevalence varying across regions and lacking consistent
documentation. Furthermore, routine clinical practice rarely incorporates standardized assessment of this form of distress.
Therefore, we aimed to translate, validate, and test the reliability of the Problem Areas in Diabetes (PAID)-20 scale into two
regional languages, Malayalam and Kannada, and evaluate the diabetes-associated distress and its association with glycaemic
control and sociodemographic factors among patients with type 2 diabetes mellitus (DM). Following validation, both the scales
were administered to assess distress scores and their association with patients’ sociodemographic and clinical parameters.
Further, the validated scales were found to be reliable for their regional use (Cronbach-¢r > 0.7). A cross-sectional study was
conducted among 354 patients with type 2 DM at a tertiary care hospital; males (63.84%) were predominant over females
(36.16%), with the overall mean age of 61.1 £ 10.25 years. The prevalence of diabetes-related distress was 28.8%, with a
weak positive correlation between glycated hemoglobin (HbAc) levels and diabetes-related distress, which was statistically
significant (r = 0.141, p = .008), indicating that poorer glycemic control is associated with higher distress. Further, family
history of diabetes and socioeconomic status were found to have a marginally significant association with distress level among
diabetes patients (p = .059 and p = .055). Routine assessment of diabetes distress using these regionally adapted tools may
facilitate clinical and psychological diabetes management.

Keywords
Diabetes distress, glycated hemoglobin (HbA c), Problem Areas in Diabetes (PAID)-20, type 2 diabetes mellitus, scale validation

Received 24 November 2025; accepted 10 April 2026

Introduction

Diabetes mellitus (DM) is a metabolic disorder that arises
from persistent hyperglycemia via either of two mechanisms:
Impaired insulin production or the inability of the body cells
to respond to insulin efficiently, and in certain circumstances,
a combination of both.! A 2022 report by the Non-
Communicable Diseases Risk Factor Collaboration stated
that over 100 million men and 110 million women above the
age of 18 have diabetes in India.> According to the Research
Society for the Study of Diabetes in India, type 2 diabetes
treatment requires a pharmacological therapy consisting of
antihyperglycemic agents, injectable insulin therapy, or a com-
bination of both. Additionally, lifestyle modifications generally
include a routine diabetic diet and regular exercise. Since
type 2 diabetes is a heterogencous disease, pharmacological

approaches are unique to each patient.* The management of
diabetes is a complex process that requires day-to-day tasks
such as glucose monitoring, antidiabetic drugs, complex
diets, and fitness routines, which contribute to diabetes
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distress. Diabetes distress is a psychological condition char-
acterized by negative emotions linked to experiences faced
by individuals managing diabetes.* An Indian meta-analysis
revealed a prevalence of diabetes distress of 33%.> Psychological
challenges associated with diabetes can adversely affect
self-management and glycaemic control, thereby increasing the
risk of complications, mortality, and overall disease burden.®
Several instruments have been developed to assess diabetes-
related psychological distress, including the Problem Areas
in Diabetes (PAID) scale, Diabetes Distress Scale (DDS),
type 1 DDS, Diabetes-specific Quality of Life Scale—
Revised, Well-being Questionnaire, and the Illness Perceptions
Questionnaire—Revised emotional representations subscale.”®
Among these, the PAID-20 scale is one of the most widely
used and validated tools for assessing diabetes distress in
both clinical practice and research settings due to its brevity,
strong psychometric properties, and ease of administration.
Despite the growing recognition of diabetes distress and
recommendations for routine screening in diabetes care,* val-
idated tools in several regional Indian languages remain lim-
ited. In particular, there is a lack of validated versions of the
PAID-20 scale in Kannada and Malayalam, which are widely
spoken in southern India. Therefore, the present study aimed
to translate, validate, and test the reliability of the PAID-20
scale into two regional languages, Malayalam and Kannada,
and evaluate the diabetes-associated distress and its associa-
tion with glycaemic control and sociodemographic factors
among patients with type 2 DM.

Methodology

Definition of Variables

e Outcome variable: Diabetes-related distress was
assessed using the PAID-20 scale, with scores >40
indicating high (severe) distress and scores <40 indi-
cating low distress.

* Exposure variable: Glycaemic control was consid-
ered the primary exposure and was measured using
glycated hemoglobin (HbA1c) levels.

*  Covariates/confounders: Potential confounding varia-
bles included demographic and clinical characteristics
such as age, gender, body mass index (BMI), socio-
economic status, duration of diabetes, family history
of diabetes, and the presence of diabetes-related
complications.

Study Procedure and Sample Size

This cross-sectional study was conducted in a tertiary care
hospital over eight months (from August 2024 to March
2025). The sample size was estimated based on the expected
prevalence of diabetes-related distress from a meta-analysis
(36%).° Using a 95% confidence level and 5% margin of

error, the minimum required sample size was calculated to be
354. All eligible consecutive patients with type 2 diabetes
mellitus attending the study site during the study period and
with a history of diabetes for at least 2 years were approached
for participation. Patients who fulfilled the eligibility criteria
and provided informed consent were included in the study.
Due to the observational nature of the study, a formal screen-
ing log was not maintained. However, predefined inclusion
and exclusion criteria were strictly applied to ensure appro-
priate participant selection and to minimize selection bias.
Patients were included after obtaining registration with the
Clinical Trials Registry—India (REF/2024/07/088046), and
the study protocol was approved by the Institutional Ethics
Committee of the NGSM Institute of Pharmaceutical
Sciences, Nitte (Deemed to be University), India (Approval
No. NGSMIPS/IEC/019/2024). Vulnerable populations were
excluded, including patients with diagnosed psychiatric dis-
orders, those with critical illness (defined as intensive care
unit (ICU) admission or acute medical decompensation
requiring hospitalization), and patients who were immuno-
compromised or pregnant. The primary objective of the study
was to translate the PAID-20 scale to regional languages
(Kannada and Malayalam), and the secondary outcome
was to study the association between diabetes distress and
clinical variables (diabetic complications and HbAlc).

Translation of PAID Scale

The Kannada and Malayalam translated versions are referred to
as KA-PAID-20 and MA-PAID-20, respectively. The transla-
tion process followed standard forward—backward translation
methodology. Two independent bilingual translators performed
forward translation, followed by reconciliation. Backward
translation was conducted by independent translators blinded
to the original version. Discrepancies were resolved through
expert panel discussion, and cultural adaptation was ensured
during this process.

Validation of the PAID-20 Scales

The validation was carried out by 10 experts (five for Kannada
and five for Malayalam). The experts rated the translations
based on Relevance, Clarity, Simplicity, and Explicitness.
The S-CVI/UA (Scale Content Validity Index for Universal
Agreement) scoring system ranges from scores 1-4, where
scores 1 and 2 denote non-acceptability; scores 3 and 4 denote
acceptability of the translated versions.!°

Pilot Testing

Pilot test sampling was calculated based on the 5:1 technique
(i.e., five patients for each item in the questionnaire).
The Kannada and Malayalam translations were pilot-tested
on 100 diabetes patients (50 each for the Kannada and
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Malayalam versions). To assess the test-retest reliability, the
questionnaires were administered with a gap of one week.

Patient Sociodemographic and Clinical
Characteristics Data Collection

Data collected included age, gender, marital status, duration
of diabetes, BMI, social habits, and the patient’s occupation
and education. Based on the updated Kuppuswamy Scale
(2023), the head of the family’s education, occupation, and
total family income were used to calculate socioeconomic
status."" Clinical data collected include HbA ¢, fasting blood
sugar (FBS), random blood sugar (RBS), diabetic complica-
tions, and current medication. The validated PAID-20 scales
were administered to 354 (including the 100 samples from
the pilot study) patients. Patient records and patient/caretaker
interviews were conducted in both Kannada and Malayalam-
speaking patients to assess diabetes distress and to correlate
distress with sociodemographic and clinical parameters. The
scoring system for PAID-20 was derived from the previously
developed PAID-20 questionnaire; items scored 3 and 4 were
considered indicative of severe distress, and 0—2 low distress.
The total score was calculated by summing the scores of all
20 items and multiplying the obtained value by 1.25 to derive
a total score ranging from 0 to 100. A total score >40 was
categorized as severe distress, while a score <40 was catego-
rized as low distress.

Statistical Analysis

We used IBM SPSS v.29 to assess the reliability of the trans-
lated versions of the PAID-20 questionnaires. The internal
consistency was determined by calculating Cronbach’s alpha
(>0.7 acceptable, <0.6 poor, <0.5 unacceptable). The test-
retest reliability was calculated using intraclass correlation
coefficients (ICC).'" Further, the categorical data were
expressed as frequency and percentage, quantitative data as
mean + SD. The chi-square test and Spearman correlation
were used to correlate distress scores and skewed data
(gender, marital status, family history, BMI category, HbAlc,
DM history, socioeconomics, social habits, complications,
and medication history). Results with p value <.05 were con-
sidered significant.

Results

Description of Sociodemographic and
Clinical Parameters

The study included 354 participants, with males (63.84%)
predominating over females (36.16%). The mean age of the
participants was 61.1 + 10.25 years, with a majority in the

60—69 age group (36.44%), followed by 50-59 (27.68%)
and 40—49 (13.56%) age groups. Most participants (99.15%)
were married and had a family history of diabetes (57.91%).
The duration of diabetes ranged from 2 to 27 years, with
48.31% having a history of 2—6 years, 24.86% had 7-11
years history, while the remaining groups (12-16 years,
17-21 years, and 22-27 years) each comprised 1.69%—
17.23% of the population. According to the patients’ BMI,
58.19% were in the normal range, 26.55% overweight,
5.66% obese, and 9.6% underweight. Further, the majority
of patients belonged to the lower middle (37.01%) and
upper lower (35.88%) socioeconomic classes, followed by
upper middle (26.83%) and upper class (0.28%). A signifi-
cant population (81.36%) refrained from social habits, while
10.17% consumed alcohol, 5.93% smoked, 1.69% used
tobacco, and 0.39% had both smoking and alcohol. The
majority were unemployed (52.54%) and illiterate (46.61%).
Clinical parameters revealed that 42.66% of patients had
HbAlc levels between >6.5 and < 8, while 25.42%
had HbAlc levels between >8 and < 10. Moreover, 18.64%
had a poorly maintained HbAlc level (>10). Whereas
13.28% of the patients presented HbAlc levels of 5.4-6.5.
Other clinical tests, such as FBS and RBS data, were avail-
able in 111 and 218 participants, respectively. Further,
55.65% of patients were on oral hypoglycemic agents,
42.09% had a combination of both oral and injectable ther-
apy, and only 2.26% were on only injectables. Diabetic
complications were present in 52.82%, which consisted of
nephropathy (30.35%), cardiovascular diseases (27.24%),
infectious diseases (14.01%), retinopathy (11.28%), periph-
eral vascular disease (5.84%), CVA (5.84%), metabolic
complications (3.11%), and neuropathy (2.33%) (Table 1).

Validation and Pilot Testing of the Translated
Versions of the PAID-20 Scales

All the experts rated the Kannada and Malayalam translations
3 and 4 for all 20 questions of the PAID-20 scale, making the
S-CVI/UA score 1. Thus, both the translated versions were
accepted (>0.75) and pilot-tested in a total of 100 participants
(each 50 in Kannada and Malayalam).

Reliability Testing: KA-PAID-20 and
MA-PAID-20 Scales

Test-retest analysis revealed statistically significant results
(p < .001) for all items for both versions. ICC values for
the KA-PAID-20 scale ranged from 0.852 to 1.000, and
Cronbach’s alpha ranged from 0.920 to 1.000. The highest
ICC and Cronbach’s alpha values for the Kannada version
were observed for Item 20 with a 1.000 value reflecting per-
fect reliability, and the lowest value was recorded for Item §
(ICC = 0.852, a = 0.920). The MA-PAID-20 ICC values
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Table I. Sociodemographic and Clinical Parameters.

Category Frequency % Category Frequency %
Gender Occupation
Male 226 63.84 Unemployed/retired 186 52.54
Female 128 36.16 Elementary occupation 41 11.58
Age (mean £ SD) 61.1 + 10.25 Plant/machine operators 3 0.85
Age Groups Craft/related workers 23 6.5
30-39 3 085 Skilled agricultural/fishery 83 23.45
4049 48 13.56 workers
50-59 98 27.68 Skilled/shop/sales workers 6 1.69
60-69 129 36.44 Clerk 8 2.26
70-79 64 18.08 Associate professional | 0.28
80-89 12 3.39 Professional 3 0.85
Marital Status Socioeconomic Status
Unmarried 3 0.85 Upper | 0.28
Married 351 99.15 Upper middle 95 26.83
Family History of Diabetes Lower middle 131 37.01
ﬁ\bsent ;g‘; 3.2? Upper lower 127 35.88
resent .
Duration of Diabetes (Years) HbAlc (mean + SD) 831+189
2-6 171 4831 HbAlc (%)
7-11 88 24.86 5.4-6.5 47 13.28
12-16 6l 17.23 >6.5-<8 I51 42.66
17-21 28 791 >8—< 10 90 25.42
22-27 6 1.69 >10 66 18.64
BMI (mean + SD) 23.46 + 3.88 FBS (mean = SD,n =1 11) 153.68 £ 73.34
BMI (Kg/m?) RBS (mean # SD, n = 218) 204.55 + 104.25
Underweight (<18.5) 36 10.16 m I A
Normal weight (18.5-24.9) 204 57.62 ypoglycemic Agents
Overweight (25-29.9) 94 26.55 Oral 197 55.65
Obese (>30) 20 5.66 Injectables 8 2.26
Social Habits Combination 149 42.09
Absence of social habits 288 81.36 Complications
Alcohol 36 10.17 Present 187 52.82
Smoking 21 5.93 Absent 167 47.18
Tobacco 6 1.69 Types of Complications
Alcohol + smoking 3 0.85 Nephropathy 76 29.54%
Education Cardiovascular disease 70 27.13%
llliterate 165 46.61 Secondary infections 36 13.95%
Primary 71 20.06 Retinopathy 29 11.24%
Middle school 59 16.67 Peripheral vascular disease 18 6.97%
High school ?g Ig'g Cerebral vascular accident 15 5.81%
Diploma 6 |.69 Metabolic complication 8 3.10%
Graduate ’ Neuropathy 6 2.32%

Note: HbAlc: Glycated hemoglobin, FBS: Fasting blood sugar; RBS: Random blood sugar, BMI: Body mass index.

ranged from 0.725 to 0.994. Item 2 (ICC = 0.994, o. = 0.997)
and Item 17 (ICC =0.970, o = 0.985) demonstrated high reli-
ability, while Item 16 (ICC = 0.725, a = 0.840) showed lower
but still robust reliability. This suggests that both Kannada
and Malayalam translated versions are suitable for assessing
diabetes-related emotional distress (Table 2).

Association Between Distress Levels,
Sociodemographic, and Clinical Parameters

We found that only the age variable was normally distributed,
and the others were skewed (gender, marital status, family

history of diabetes, BMI category, HbAlc, duration of diabe-
tes, socioeconomics, social habits, medication history, com-
plications, and number of complications). All the variables
were associated with distress level (severe vs. low) and found
only HbAlc levels to be significantly correlated with distress
(r=0.141, 95% CI: —0.198-0.264; p = .008). Age was found
to have no significance (r = —0.029, 95% CI: —0.029-0.209;
p =.586). Categorical data (gender, marital status, family his-
tory of diabetes, BMI category, socioeconomic status, social
habits, medication regimen, complications, and number of
complications) were found to be not significant. However,
family history (p = .059) and socioeconomic status (p = .055)
were found to be marginally significant (Table 3).
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Table 2. Results of the KA-PAID-20 (Kannada Version of the PAID) and MA-PAID-20 (Malayalam Version of the PAID) Scales.

Kannada Malayalam
Mean + SD Mean + SD Cronbach’s
Question Cronbach’s Alpha
No. Test Retest ICC  Alpha Value p Value Test Retest ICC Value p Value
Ql. 1.39£ 151 1.33+1.47 0987 0.993 p<.00l 073+1.18 084+1.23 0911 0.953 p <.00l
Q2. 1.33£142 127142 0934 0.966 p<.00l 084128 086=+1.27 0.994 0.997 p <.00l
Q3. 216 £ 1.65 224+ 152 091 0.953 p<.001 208170 212+ 1.64 0.874 0.933 p <.001

Q4. 202+ 158 206153 0923 0.96 p<.001 196165 222+1.59 0.829 0.906 p <.001
Q5. 202+ 1.70 206+ 165 0.874 0.933 p<.00l 1.63+165 1.78+%1.63 0.838 0912 p <.001
Qé. 202+ 1.68 196+ 1.68 0.982 0.991 p<.00l 1.88=x1.65 208=%1.57 0.865 0.927 p <.00l

Q7. 194+ 157 176 +156 0.854 0.924 p<.00l 129152 1.22+1.43 0.806 0.893 p <.00I
Q8. .59+ 152 131147 0852 0.920 p<.00l 067129 084+137 0.891 0.942 p <.00I
Q9. .73 +£155 163153 0928 0.963 p<.00l 157162 155=%15I 0.826 0.905 p <.00l
Qlo0. 1.88+ 157 194+156 0.954 0.977 p<.00l 178172 1.88=x1.76 0.731 0.845 p <.00l
Qll. 231161 224+ 157 0.898 0.946 p<.00l 180183 18817l 0816 0.899 p <.00I

Ql2. 227165 2.18+1.67 0919 0.958 p<.00l 163178 1.61=%1.75 0.857 0.923 p <.00I
Ql3. 227+ 1.75 233 %172 0.963 0.981 p<.00l 176 x1.76 1.71 £1.74 0.783 0.879 p <.00l
Ql4. 088149 084+146 0953 0.976 p<.00l 067132 06713l 0.857 0.923 p <.00I
QIS. 055+120 073+135 0.865 0.927 p<.00l 053122 0.71=%1.30 0.823 0.903 p <.00l

Qlé. 1.86+1.79 190177 0875 0.934 p<.00l 186182 .78+ 1.8l 0.725 0.840 p <.00I
Ql7. 1.02+143 094+142 095] 0.975 p<.00l 069129 0.76=*1.30 0.970 0.985 p <.00I
Qls. 127 £ 168 124+ 1.72 0.946 0.972 p<.00l 033+082 049=+1.02 0.727 0.842 p <.00l
Ql9. 069137 076+1.37 0.885 0.939 p<.00 090151 122146 0.846 0917 p <.00l
Q20. 255+ 1.67 255+1.67 1.000 1.000 p<.00l 253159 245=+1.52 0.860 0.925 p <.00I

Table 3. Association Between Distress Levels, Sociodemographic, and Clinical Parameters (Categorical Data).

Parameters Diabetes Distress
Low Distress Severe Distress Total
Categories (n = 252) (n=102) (n = 354) Chi-square p Value
Gender Male 160 (63.5%) 66 (64.7%) 226 (63.8%) 0.046 .830
Female 92 (36.5%) 36 (35.3%) 128 (36.2%)
Marital status Married 250 (99.2%) 101 (99.0%) 351 (99.2%) 0.030 .862
Unmarried 2 (0.8%) I (1.0%) 3 (0.8%)
Family history of Present 138 (54.8%) 67 (65.7%) 205 (57.9%) 3.555 .059*
diabetes Absent |14 (45.2%) 35 (34.3%) 149 (42.1%)
BMI Underweight 26 (10.3%) 10 (9.8%) 36 (10.2%) 3.611 .307
Normal weight 152 (60.3%) 52 (51.0%) 204 (57.6%)
Overweight 60 (23.8%) 34 (33.3%) 94 (26.6%)
Obese 14 (5.6%) 6 (5.9%) 20 (5.6%)
Social habits Absent 207 (82.1%) 81 (79.4%) 288 (81.4%) 1.453 .693
Alcoholism 27 (10.7%) 12 (11.8%) 39 (11.0%)
Smoking 13 (5.2%) 8 (7.8%) 21 (5.9%)
Tobacco 5 (2.0%) I (1.0%) 6 (1.7%)
Socioeconomic Upper 0(0%) I (1.0%) 1 (0.3%) 7618 .055%
status Upper middle 61 (24.2%) 34 (33.3%) 95 (26.8%)
Lower middle 92 (36.5%) 39 (38.2%) 131 (37.0%)
Upper lower 99 (39.3%) 28 (27.5%) 127 (35.9%)
HbA ¢ category 5.4-6.5 23 (9.1%) 24 (23.5%) 47 (13.3%) 16.01 .001*
>6.5-<8 106 (42.1%) 45 (44.1%) 151 (42.7%)
>8-<10 72 (28.6%) 18 (17.6%) 90 (25.4%)
>10 51 (20.2%) 15 (14.7%) 66 (18.6%)
Hypoglycemic Oral 143 (56.7%) 54 (52.9%) 197 (55.6%) 0.426 514
agents Injectable 7 (2.8%) I (1.0%) 8 (2.3%)
Combination 102 (40.5%) 47 (31.5%) 149 (42.1%)

(Table 3 continued)
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(Table 3 continued)

Parameters Diabetes Distress
Low Distress Severe Distress Total
Categories (n = 252) (n=102) (n = 354) Chi-square p Value
Complications Presence Absence 130 (51.5%) 57 (55.8%) 187 (52.8%) 0.200 .654
112 (48.4%) 45 (44.1%) 167 (47.1%)

Number of None 118 (46.8%) 49 (48.0%) 167 (47.2%) 0.670 .955
complications I 90 (35.7%) 34 (33.3%) 124 (35.0%)

2 39 (15.5%) 17 (16.7%) 56 (15.8%)

3 4 (1.6%) 2 (2.0%) 6 (1.7%)

4 1 (0.4%) 0 (0.0%) 1 (0.3%)
Note: BMI: Body mass index.
Table 4. Correlation Between Distress Levels, Sociodemographic, and Clinical Parameters (Numerical-categorical).

Diabetes Distress Spearman 95% Cl
Low Distress Severe Distress Total Correlation

Parameters (n = 252) (n=102) (n = 354) Coefficient LB UB p Value
Age 61.37 £ 10.40 60.72 £ 9.94 61.18 £ 10.28 -0.029 -0.285 0.209 .586
HbAc levels 8.16 £ 1.86 8.70 + 1.93 831 £ 1.89 0.141 -0.198 0.264 .008*
FBS 156.43 + 78.99 147.21 + 59.85 153.68 + 73.34 -0.037 -0.370 0.086 .703
RBS 201.23 £ 99.62 21330+ 116.80  204.55 + 104.25 0.038 -0.129 0.356 .575
Duration of 841 £599 8.08 £ 5.45 831 £5.83 -0.008 -0.217 0.309 .886
diabetes

Notes: *p < .05.
FBS: Fasting blood sugar, RBS: Random blood sugar.

RBS and FBS levels revealed no significant relation-
ship between distress and RBS (» = 0.038, 95% CI: —0.129—
0.356; p = .575) or FBS (r=-0.037, 95% CI: —0.370-0.086;
p =.703). A weak positive but statistically significant corre-
lation between HbAlc levels and diabetes-related distress
was observed (r = 0.141, 95% CI: 0.037-0.254; p = .008).
A significant association was observed between HbAlc
categories and levels of diabetes-related distress (p = .001).
Severe distress was more prevalent among individuals
with higher HbAlc levels, particularly in the >6.5%<8%
(44.1%). These findings suggest that poorer glycemic control
is linked to increased emotional distress in individuals with
diabetes (Figure 1). Additionally, the relationship between
duration of diabetes and distress levels was not significantly
correlated (r = —0.008, 95% CI: —0.217-0.309; p = .886)
(Table 4).

Both the low and severe distress groups had male predom-
inance (63.5% and 64.7%, respectively), with the majority
being married. The severe distress group had a greater family
history (65.7%) than the lower distress group (54.8%). The
majority of patients in the lower distress group had a normal
BMI (60.3%) compared to the severe group (51.0%). Social
habits were more often present in the severe group. Age and
duration of diabetes were almost the same in both groups.
The severe group was observed to have a poor HbAlc level
(8.70 £ 1.93) and an increased number of complications

120 106
100

80

72
60 45 51
40 %
23 Y
20 . 18 15
0

541065 >65t0=8 >80 =10 >10

# Low Distress Severe Distress

Figure |. Distress Among Type 2 DM Patients Based on HbAlc.

(55.88%) when compared to the lower distress group (8.16
+1.86, 51.5% of complications). Both groups were primarily
observed to be on oral hypoglycemic agents (Tables 3 and 4).

Responses to PAID-20 Scale

3

The scores 3 and 4, corresponding to “somewhat serious
problem” and “serious problem” in the PAID-20 scale, indi-
cate severe distress.!? Therefore, we evaluated scores of 3 and
4 for every 20 items and found that for score 4, the majority
of patients reported Q20, followed by Q12, and Q11 to have
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the highest level of distress. This denotes that distress is asso-
ciated with burnout, fear of future complications, and diet.
Similarly, a score of 3 denotes moderate distress, where a
large proportion of patients scored highest in Q1, Q4, and Q7.
This suggests that patients experience moderate distress
related to their diabetes treatment goals, social interactions,
and emotions.

Discussion

The management of DM involves the administration of mul-
tiple hypoglycemic drugs and various lifestyle modifica-
tions, which can be psychologically challenging. Currently,
the treatment outcome is focused only on controlling blood
glucose levels. Assessment tools such as the PAID-20 scale
can accurately assess distress when administered in a simple
and understandable language. Therefore, we developed
Kannada and Malayalam versions of the PAID-20 scale. In
our study, we have comprehensively evaluated diabetes-
related emotional distress using the validated KA-PAID-20
and MA-PAID-20 tools and further associated it with gly-
caemic control and various sociodemographic and clinical
parameters. The Kannada and Malayalam versions of the
PAID-20 scale demonstrated excellent content validity
(S-CVI/UA = 1) and strong reliability, as evidenced by high
ICC and Cronbach’s alpha values. These findings indicate
that both translated tools retain semantic, conceptual, and
cultural equivalence with the original instrument. The high
internal consistency (Cronbach’s alpha >0.9) observed in
both versions suggests strong inter-item correlation, indicat-
ing that the scale reliably measures the construct of
diabetes-related emotional distress. Similarly, researchers
from other countries have translated this tool into regional
languages. Arzaghi et al. translated this tool into an Iranian
version (IR-PAID-20) with high internal consistency and
test-retest reliability (Cronbach’s alpha 0.94 and 0.88,
respectively).'® Another study showed the Polish translated
version of PAID had Cronbach o = 0.97, implying higher
internal consistency.'*

In our study, the prevalence of diabetes distress is
observed to be 28.8%, which is higher compared to North
India, 24.6%." Our study population was predominated by
older adults with a mean age of 61.1years, mostly consisting
of males from lower socioeconomic strata. All these propor-
tions increase the disease burden and access to care. Similarly,
a study from the Korean national diabetes program by
Kim et al. reported that lower income and a low level of
education contributed to poorer metabolic control. Men with
higher education levels had a lower risk of uncontrolled
hyperglycaemia, while women with lower incomes had
higher stress levels.'® The higher proportion of illiteracy and
unemployment observed in our study may further contribute
to challenges in disease self-management and psychological
adaptation. Further, the majority of participants demonstrated

suboptimal glycemic control, with a considerable proportion
having HbAlc levels above recommended targets (HbAlc
>10%). Additionally, more than half of the patients presented
with at least one diabetic complication, with nephropathy and
cardiovascular diseases being the most common. These find-
ings reflect the chronic and progressive nature of diabetes
and highlight the coexistence of metabolic and vascular
complications. These findings are consistent with the study
by Park et al. which reported that high diabetes distress
(PAID-K >40) was associated with higher HbAlc levels
compared to those without the distress (7.4% vs. 7.1%,
p <.001). This high distress was also significantly linked with
diabetic neuropathy."”

Further, correlation analysis depicted a weak posi-
tive correlation between HbAlc levels and diabetes-
related distress, which was statistically significant (0.141,
p =.008), indicating that poorer glycemic control is associ-
ated with higher distress. This aligns with the bidirectional
relationship between psychological factors and metabolic
control, where distress may impair self-care behaviors,
while poor glycemic outcomes may exacerbate emotional
burden. A study conducted in the United States reported
patients with HbAlc > 7 had 1.5 times greater odds of
having depression (OR = 1.5, 95% CI: 1.04-2.1, p = .033),
but after adjustment, the association in multivariate anal-
ysis was not significant.'®

In contrast, no significant associations were observed
between distress and other clinical or sociodemographic
variables such as age, gender, BMI, duration of diabetes,
or treatment modality. However, marginal significance
observed for family history and socioeconomic status indi-
cates a possible underlying influence that may become
significant in larger or more diverse populations.

Item-wise analysis revealed that severe distress was most
strongly associated with burnout, fear of future complica-
tions, and dietary restrictions, while moderate distress was
linked to concerns regarding treatment goals, emotional
burden, and social interactions. A Turkish study showed that
prolonged psychological stress caused by diabetes treatment
challenges and medication adherence can potentially cause
burnout in patients."”

These findings emphasize the importance of routine
screening for diabetes-related distress, particularly in patients
with poor glycemic control, highlighting an important
role for clinical pharmacists and pharmacy professionals
in patient care. A recent study on pharmacist-led interven-
tion for management of diabetes distress has shown that
nearly one-third (34%) of hospitalized patients experienced
diabetes-related distress. Clinical pharmacists successfully
implemented screening of diabetes distress using a vali-
dated tool, identified high-risk patients, and facilitated appro-
priate referrals for further management.?’ In this context, a
pharmacist can play a pivotal role in early identification
through routine screening using regional language tools.
Additionally, monitor treatment adherence, counsel patients,



584

Journal of Applied Pharmaceutical Science 16(8)

and identify psychological barriers affecting glycaemic
control. Integrating this with regular clinical practice will
align with the expanding role of clinical pharmacists in
chronic disease management, particularly in medication
therapy management and patient-centered care.

The translated Kannada and Malayalam PAID-20 scales
can be feasibly integrated into routine clinical practice as
brief screening tools for diabetes-related distress in outpatient
settings. They may be administered during initial consulta-
tions and follow-up visits to identify patients experiencing
significant psychological burden, enabling timely referral for
counseling or psychosocial support.

This study has several limitations. First, the study was
conducted at a single center, which may affect generaliz-
ability. Second, although content validity and reliability
were established, construct validation of the translated
instrument, such as exploratory or confirmatory factor anal-
ysis, was not performed due to sample size limitations for
factor analysis in each language subgroup. Last, this study
is subject to certain biases. Selection bias may be present
as the study was conducted in a single tertiary care center,
potentially limiting representativeness and generalizability.
Measurement bias may have occurred due to self-reported
responses in the PAID-20 questionnaire, which are subject
to recall and social desirability bias. Additionally, inclusion
of pilot study participants in the final analysis may intro-
duce minimal information bias, although no modifications
were made to the tool.

Conclusion

The translated Malayalam and Kannada versions of the
PAID-20 scale demonstrated good reliability and internal
consistency, supporting their use for assessing diabetes-re-
lated distress in regional populations. These validated tools
provide a practical means for evaluating distress in clinical
and research settings, particularly in linguistically diverse
populations. A weak but statistically significant association
was observed between diabetes distress and HbAlc levels,
indicating that psychological burden and glycaemic control
may be related, although causality cannot be inferred. Routine
assessment of diabetes distress using these regionally adapted
tools may facilitate a more comprehensive, patient-centered
approach to diabetes care by addressing both clinical and psy-
chosocial aspects of disease management. Clinical pharma-
cists and Pharm.D professionals can play a vital role in
implementing routine distress screening, identifying high-
risk individuals, providing medication and lifestyle coun-
seling, and facilitating timely referrals for psychological
support. Integrating pharmacist-led interventions into diabe-
tes care may enhance early detection of distress, improve
treatment adherence, and contribute to better overall health
outcomes
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