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Abstracl

Introduction:
Timely insulin initation in long-standing type 2 diabetes (T2DM) 15 vital to prevent complications, yet
reluctance to start it, known as psychological insulin resistance (I'IR) remains common, lividence on
PIR in South Asig is limited, We aimed o determine the prevalence, delermimants and latent construcis
of PIR among paticnts with T2DM in rural Sri Lanka.

Methads:

A cross-scclional study was conducled among adulls (aged >18 carsz with T2DM altending the

endocrinology clinic, District General Hospital, Hambantota. T‘H{ and psychological status werce

assessed using the 20-item Insulin ‘Ireatment Appraisal Scale (I'I'/{)Sg and ~General [lealth

Suosliomlairq-lZ, respeetvely. PIR was delined as g lolal score greater than the sumple median.
xploratory factor analysis (EFA) was performed w identify the latent conslrucls underlying 1TAS.

Associations between PIR and soctodemographic and clinical characteristics were assessed using

multiple logisuic regression, odds ratios with 95% con(idence intervals are presenied.

Results:
Data of 311 participants (mean age 54.7 years; SD110.4, female 63.7%, median duration of 12DM four
years; IQR3-8) were included i the analysis. Over once-third (34.4%) had only primary cducalion, over
60 had low income (<50,000LKR/month), and 59.5% were unemployed. The prevalence ol PIR was
76.8%(n 239) and ph%'cholomcal distress was 6.4%(n 20). EFA revealed five latent factors within PIR;
loss of autonomy with ‘msl[ﬁn use (33,4%), negative impact ol injecting insulin (28.7%), emotional
discomlort with mjceling insulin (35.9%), posilive mpacl ol msulim (38.3%), and perseonal lailure i
diabetes  management  (66.4%). Tncrcasm? age (OR=1.05;1.01-1.08), being insulin  naive
(OR 1.99:1.11-3.97), and having middle fevel of T’ami(lf' income conparted to lowest level
(OR-2.64;1.12-6.17) increased the risk of PIR, while longer duration ol diabetes had lower 1isk ol PIR
(OR=0.92:0.87-0.97).

Conclusion:
The prevalence of PIR i Sri Lunkan rural scilings is high, posing a substantiul bamier lo clleclive
diabctes management. This resistance s particularly pronounced among thosc who arc older,
insulin-naive, and from middle-income families.

Keywords: Tnsulin, Psychological insulin resistance, Rural sctting, Type-2 diabetes mellitus

Correspondence email: vajni01 3 [@outlook.com
ORCTID TD; hips:/jorcid,org/0000 0001 5383 6520

Copyright: This is an open aceess article distributed under the termy of the Creative Commons Atleibution Tiicenye, which permits
unrestricted use, distribution, and reproduction in any medium, provided the orginal author and source are credited. (CC BY 4.0)

Sri Lanka Journal of Diabetes, Endocrinology and Metabolism 2025 Volume 16, No 2 Page | 05



Introduction

Type 2 Diabetes Mellitus (T2DM) is characterized by
chronic hyperglycemia resulting from persistent insulin
resistance at multiple organs and inadequate insulin
secretion. Many patients with long-standing T2DM can
eventually end up requiring insulin treatment. Timely
initiation of insulin therapy is essential to reduce
diabetes-related  complications,  improves  the
cardiovascular profile, lowers insulin resistance,
reverses glucotoxicity and helps preserve f-cell
function for a longer duration than oral hypoglycaemic
agents alone. Despite the known benefits of timely
insulin initiation, insulin 18 not initiated at the
appropriate time in a considerable proportion of
patients who require insulin ™. Causes for this delay,
according to existing data, are attributed to patient and
hysician-related causes. Most patients diagnosed with
2%1_\4_ tend to refuse insulin and bargain with the
hysician to delay the commencement of insulin .
his unwillingness to start insulin treatment has been
g%scrlbed as ‘psychological insulin resistance’ (PIR)

Several attempts have been made to evaluate the
multifactorial entity of PIR and to identify the
contributors to PII%,. Concerning the point that the
transition to insulin treatment was due to poor
self-management, misbeliet that insulin is used in_ the
later stage of the disease, and fear of being stigmatized
Bl concerning the own effects of insulin on their
current and future health >4, unwillingness to take on
new responmblhtles, and erroneous beliefs about
insulin [ were the patient related contributors to PIR.
Several physician-related barriers to initiating insulin
treatment have been discussed, such as the fear of
hypoglycemia 7, fear of inadequate education among
patients, insufficient consultation times, inadequate
appointment frequency, and unavailability of HbAIC
results Bl The socio-demographic factors associated
PIR have shown mixed results where Polonsky et al. 12!
reported no significant differences in psychological
resistance to 1insulin across sex, age and time of
diagnosis, while other studies presented differences
across sex U, and depressive symptoms ', Proper
patient education, demonstrations, and practical and
emotional support from others reduce PIR 5%, Hence,
the reasons for resistance to initiation of insulin therapy
must be understood in order to explore the means of
reversing the trend of delayed insulin initiation.
Community-specific intervention studies should then
be carried out as a priori‘?f to reduce the negative impact
on the management of patients with T2DM. Even
though PIR has been studied vastly internationally, the
data on local settings is minimal. The only research
conducted in Sri Lanka was from an urban area ", and
the results would be significantly different from a rural
setting. Therefore, we aimed to evaluate the PIR and
associated factors in patients diagnosed with T2DM in
a selected diabetes practice in rural Sri Lanka.

Methods

Study setting & samfling:
This cross-sectional study was conducted at the
endocrinology clinic at District General Hospital,
Hambantota, from July to September in 2022. Patients
diagnosed with T2DM for over two years were
recruited for the study. The sample size was calculated
using the following equation;

_z2. p(1—p)
nETar

where p (the estimated prevalence) assumed to be 0.5 2,
d (margin of error) was 0.05 and z equals 1.96. The
calculated sample size was 384. Thirty patients were
selected randomly in each day and continued till the
required number was achieved. Patients residing in
urban council areas were excluded.

Data collection:

Two medical officers with prior research experience
collected data in the clinic without disrupting the routine
clinic work. Healthcare assistants who were working at
the clinic assisted the data collectors. An assistant was
provided with a set of 30 randomly generated numbers
and instructed to identify patients in the queue whose
assigned daily que numbers matched these. The selected
patients were then specifically referred to the
data-collecting doctor for inclusion in the study. Data
were  collected using a  structured, interviewer
administered questionnaire. Mental health status was
assessed using the General Health Questionnaire—12
(GHQ-12), for which a validated Sinhala version I'*) was
utilized. The GHQ-12 was scored using the binary
method (0-0-1-1), yielding a total score ranging from 0
to 12. In this method, a score of Q is assigned to
non-stress-indicating responses, the first two options
(e. %., “not at all” and “no more than usual”) and a score
of T to stress-indicating responses, the latter two options
(e.g., “rather more than usual” and “much more than
usual”) for each item. Higher scores reflect greater
levels of psychological distress. According to the Sri
Lankan validation study of the GHQ-12, the optimal
cut-off point was identified as “1/2,” indicating a
threshold score of >2 . Accordingly, a score of 2 or
more was used in our study to classity individuals as
experiencing psychological distress. Psychological
insulin resistance was assessed using the Insulin
Treatment Appraisal Scale (ITAS), a 20-item instrument
that had been pretested "4, Responses to cach ITAS item
were recorded on a 5-point Likert scale ranging from
“strongly disagree” to “strongly agree.”

Data Analysis:

Descriptive statistics:

Data were analyzed with SAS software. The continuous
data were tested for normality using the Shapiro-Wilk
test. Descriptive statistics are presented as means with
standard deviations, medians with interquartile ranges
(IQR) and proportions relevantly.

Assessing the PIR:

The IIl)ositively worded items of the ITAS were reversed
for their scoring. The total ITAS score is the summation
of the reversed positively worded four items’ (4-20) and
negatively worded 16 items’ (16-80) scores, resulting in
a total score between 20 and 100. The original
developers of the ITAS did not propose a strict cut-off
U4 Hence, PIR was defined as a total score greater than
the sample median, in accordance with a rule-of-thumb
a]%proac . For the purpose of describing the distribution
of responses to each statement, the categories “strongly
agree” and ‘agree’ were combined and classified as
agreement, while ‘strongly disagree’ and ‘disagree’
were combined and classified as disagreement.
Associations between PIR and sociodemographic and
clinical characteristics were assessed using multiple
logistic regression, odds ratios with 95% confidence
intervals are presented.

Latent factors in ITAS:

Normality was tested for each item of the ITAS
separately, and the majority were positively skewed.
Logarithmic transformation was applied and exploratory
factor analeis (EFA) was performed using the principal
factor method and oblimin (oblic%ue) rotation. Oblique
rotation allowed for correlated factors, as we might
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expect with components of ITAS, which are known to
be correlated. Kaiser Meyer Olkin (KMO) measure of
sampling adequacy and Bartlett’s Test of Sphericity
were performed to check the suitability of data for
factor analysis. The scree plot of eigenvalues was used
to determine the optimal number of factors. Then, a
confirmatory factor analysis (CFA) model was
employed to validate the results. The goodness-of-fit
indices were checked to evaluate the fitted model.
Cronbach alpha was used to assess the internal
consistency of items within each factor. Average
percentages of disagree, uncertain, and agree for items
representing a particular factor were computed to
present the distribution of each factor.

Results

Socio-demographic characteristics:

The final analysis of this study included data from 311
atients attending the diabetes clinic of District General
ospital Hambanthota with 80.9% of response rate.

The mean age of the participants was 54.7 years

g:l().4) ranging between 27 to years.
ocio-demographic characteristics of the participants

are presented in Table 1.

Table 1: Distribution of Socio-demographic characteristics
(frequency,%)

Characteristic Frequency Percentage
Sex
Males 113 36.3
Females 198 63.7
Education
Primary 107 344
Secondary 125 40.2
Tertiary 79 254
Occupation
Unemployed 185 59.5
Clerical and technical workers 51 16.4
Retired 9 2.9
Businessman 27 8.7
Non-skilled workers 39 12.5
Monthly family income
>100,000LKR (>$279) 23 7.4
50,000-100,000LKR ($140-279) 94 30.2
<50,000LKR (<§140) 194 62.4
Current Smokers 25 8.0
Current Alcohol consumers 59 19.0

Clinical characteristics _
The median duration of T2DM among the participants
was four years (IQR 3-8). Their disease duration ranged
from two years to 36 years. Only 24.4% (n=76) of the
Eal"[ICI ants were treated with insulin. Oral
ypoglycemic agents have been prescribed for all
participants. Lifestyle modifications have been
recommended for 73% (n=227) of participants.
Frequencies of perceived compliance for the clinic
follow-up, dictary and exercise recommendations, and
intake of medications are shown in Figure 1. The mean
%}ycated haemoglobin (HbAlc) was 7.1% (j1.3?. Less
than one tenth (6.4%, n=20) were in psychological
distress as measured by GHQ score.

Psychological insulin resistance

The prevalence of PIR was 768% (n=239).
Associations  of socio-demographic and clinical
characteristics with PIR are presented as adjusted odds
ratios and 95% CI in table 2.

Table 2: Associations of socio-demographic and clinical
characteristics with PIR
(adjusted OR and 95% CI)

95% Confidence

Characteristic Odds Ratio Interval
Sex
Males 1.18 0.57-2.42
Females Reference
Age 1.05° 1.01-1.08
Diabetes duration 0922 0.87-0.97
Psychological distress 1.11 0.35-3.45
HbAIC 0.95 0.75-1.19
Insulin naive patients 1.992 1.11-3.97
Monthly family income
>100,000LKR (>3$279) 0.64 0.19-2.11
50,000-100,000LKR ($140-279) 2.64* 1.12-6.17
<50,000LKR (<$140) Reference
Education
Tertiary 2.25 0.81-6.31
Secondary 0.98 0.47-2.06
Primary Reference

2 Significant association

Kaiser’s Measure of sampling adequacy for the EFA
was 0.84. In general, 0>0.7 1s acceptable. We
erformed the Bartlet’s test and results revealed that
actor analysis is appropriate for this data set
(Chi-Square=2891.8, p<0.001). Explorator%i factor
analysis played an integral role by revealing five clear
factors, latent dimensions of ITAS, which manifested
the PIR with eigenvalues exceeding 1.00 and a distinct
elbow on a Scree plot (Figure 2). The first five
eigenvalues were 6.62, 2.29, 1.61, 1.34, and 1.2.

Clinic follow-up .

e e
=

1w 0 30 a0 50 &0
Percentage of participants

Very compliant Compliant = Neutral ®Uncompliant  ® Very uncompliant

Figure 1: Distribution of perceived adherence for the clinic
foﬁow-up, dietary and exetcise recommendations, and intake
of medications

Scree Plot

Eigenvalue

T 8 & 10 11 12 13 14 15 16 17 18 19 20

Companent Number

Figure 2: Scree plot
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To a_E}i)roximate simple factor structure as closely as
ossible, we retained items only if they had oblique
actor loadings >0.39 as a criterion used in the original

study in which the instrument was developed '3 The

five-factor solution was then tested in confirmatory
factor analysis and displayed better-fit indices than the
two-factor, three-factor, and four-factor models. The
goodness-of-fit indices are presented in Table 3. The
mternal consistency, as measured by Cronbach’s alpha,
was 0.751 for Factor 1, 0.828 for Factor 2, 0.614 for

Factor 3, 0.675 for Factor 4, and 0.857 for Factor 5,

ifndicating acceptable to high reliability across most
actors.

Table 3: Goodness of fit indices

The goodness 5 factors 4 factors 3 factors 2 factors

of fit test

Chi-square 670.95 94446 104442 1139.49
df 160 164 167 169
p-Chi-square <0.0001 <0.0001 <0.0001 <0.0001
AGFI 0.76 0.7 0.69 0.67
CF1 0.82 0.72 0.68 0.65
SRMR 0.08 0.1 0.12 0.1
RMSEA 0.1 0.12 0.13 0.14
RMSEALL 0.09 0.12 0.12 0.13
RMSEA UL 0.11 0.13 0.14 0.14
Probability of close fit ~ <0.0001 <0.0001 <0.0001 <0.0001
AIC 770.95 1036.46 113046 1221.48

£ Degrees of freedom, p-chi- square: p-value of the chi square test,
(/i\GFI:aadjustedA goodnesps-of—ﬁt qmdex,pCF_I: comparative fit index,
SRMR: standardized root mean s?\}[lare error index, EA: root mean
square_error of approximation, RMSEA LL: root mean square error of
lower Timit, RMé)EA UL: root mean square error of upper limit, AIC:

Akaike information criterion

These five factors corresponded to the following latent
dimensions; factor 1- loss of autonomy with insulin use,
factor 2- negative impact of injecting insulin, factor
3- emotionaigdiscomfort with injecting insulin, factor
4- positive impact of insulin, and factor 5-personal
failure in diabetes management. The factor loadings of
each item of ITAS are mentioned in Table 4.
Distribution of fre%uency responses for five factors is
presented in Table 5.

However, for ease of interpretation, the five original
factors were grouped into three key themes: Factors 1,
2, and 3 were consolidated as 'perceived barriers to
insulin use,” while Factors 4 (“positive impact of
insulin”) and 5 (“perceived failure in diabetes
management”) were retained as distinct themes from
the inttial five-factor solution (Figure 3).

Perceiuedbarters _ e B2

ao w4 mg m@ 4np e 80 WMo o We dmo
Percentags of Participants

W Disagree @ Uncertain ~ Agree

Figure 3: Distribution of the frequency of emerged three
factors

Discussion

The current study concluded a high prevalence rate of
PIR in the rural settings of Sri Lanka. Findings of our
study underscore the importance of gaining a deeper
understanding of the sociocultural and educational
factors that shape patients’rl_]i:erceptions of their role in
managing chronic 1llness. The Endocrinology Clinic at
Hambantota General Hospital caters to a diverse group
of patients primarily from the Southern and Uva
Provinces of Sri Lanka. Most patients attending the
clinic come from semi-urban and rural backgrounds,
with Vara/ing levels of health literacy and limited access
to healthcare resources. A significant proportion are
referred from primary healthcare institutions, reflecting
a growing need for specialist endocrine services in the
region.

The high prevalence of psychological insulin resistance
observed 1n this study 5 (XS%) highlights a significant
barrier to effective diabetes management in the
outpatient setting. These findings sug%est that PIR is a
common and under-recognized challenge, even in
patients attending regular clinic follow-ups. Also, it
underscores the importance of early screening for PIR in
high-risk individuals and tailoring intervention
strategies based on patient characteristics. Given that
data collection was conducted in a resource-constrained
clinic setting, and considering that 6.4% of patients also
reported psychological distress, integrating mental
health support and brief behavioral interventions into
routine diabetes care could enhance treatment
acceptance and adherence. Previous studies on PIR have
documented varying levels of psychological insulin
resistance across different regions. An early study
conducted in the United States in 2005 reported that
28.2% of individuals were unwilling to initiate insulin
therapy . Tn the Netherlands, 39% of participants
expressed reluctance to use insulin in a 2012 study !,
Notably, higher prevalence rates of PIR have been
reported in Asian countries compared to Western
settings. For instance, in Hong Kong, 47.2% of
insulin-naive patients exhibited PIR in 2015 '), while in
Singapore, 70.6% of patients reported unwillingness to
initrate insulin therapy in 2011 ¥ Similarly, in
Malaysia, 51% of patients were found to be unwilling to
commence insulin therapy in 2011 ' A recent stud
from China %2024) indicated a particularly hig
prevalence, with 82.1% of patients with type 2 diabetes
demonstrating PIR 1. Evidence from African countries
also indicates considerable levels of PIR: 42.7% in the
Democratic Republic of Congo in 2018 1211, 82.7% in
Kenya in 2017 1, and 82.9% 1n Botswana in a 2020 ],
Since there is a marked variation across countries due to
its multifactorial nature and differences in the perceived
value of insulin therapy among populations, further
research should be focused on evaluating underlying
root causes.

Our study identified several key predictors of
l%szychologlcal insulin resmtance_amon% individuals with
DM. Increasing age was significantly associated with
a higher likelihood of PIR” (OR ="1.05; 95% CI:
1.01-1.08), suggesting that older adults may be more
susceptible to embedded beliefs and fears regarding
insulin initiation. These reservations may be due to
misconceptions about insulin therapy, ci']lallenges in
self-management, or fears related to loss of autonomy.
Additionally beingf insulin-naive was also a significant
risk factor (OR =1.99; 95% CI: 1.11-3.97), indicating
that patients who had never used insulin were nearl
twice as likely to exhibit resistance. This aligns Witﬁ
previous findings 123, Interestingly, Earticipants with a
middle level of family income had a higher risk of PIR
compared to those in the lowest income group
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Table 4: Factor loadings for each component

Statement

Emotional
discomfort with
injecting insulin

Loss of  Negative impact
autonomy with of
insulin use  injecting insulin

Personal failure
in diabetes
management

Positive
impact of
insulin

1.Taking insulin means I have failed to manage my
diabetes with diet and tablets.

2. Taking insulin means my diabetes has become
much worse.

3. Taking insulin helps to prevent complications of
diabetes.

4. Taking insulin means other people see me as a
sicker person.

5. Taking insulin makes life less flexible.

6. I’m afraid of injecting myself with a needle.

7. Taking insulin increases the risk of low blood
glucose levels (hypoglycaemia).

8. Taking insulin helps to improve my health.

9. Insulin causes weight gain.

10. Managing insulin injections takes a lot of time
and energy.

11. Taking insulin means I have to give up activities I
€njoy.

12. Taking insulin means my health will deteriorate.
13. Injecting insulin is embarrassing.

14. Injecting insulin is painful.

15. It is difficult to inject the right amount of insulin
correctly at the right time every day.

16. Taking insulin makes it more difficult to fulfil my
responsibilities (at work, at home).

17. Taking insulin helps to maintain good control of
blood glucose.

18. Being on insulin causes family and friends to be
more concerned about me.

19. Taking insulin helps to improve my energy level.
20. Taking insulin makes me more dependent on my
doctor.

0.47
0.39

0.91
0.47

0.9

0.63

0.65

0.39

0.67

0.88
0.81

0.85

0.73

0.5

0.87

0.82

0.69

0.67

0.69

0.79

Note: Ttems were considered for inclusion under each latent construct only if the

show the strength and direction of the relationship between each item and’its underlying latent factor].

Table 5: Distribution of the frequency of each factor

demonstrated significant oblique factor loadings >0.39 [Factor loadings

Latent Factor Disagree Uncertain Agree
Loss of autonomy with insulin use 401 24.5 354
Negative impact of injecting insulin 43.8 27.5 28.7
Emotional discomfort with injecting insulin 443 19.9 359
Positive impact of insulin 20.8 40.8 38.3
Personal failure in diabetes management 17.3 16.3 66.4
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(OR = 2.64; 95% CI: 1.12—-6.17).This could reflect a
socioeconomic pattern in which middle-income
individuals may have higher expectations of controlling
diabetes without insulin or may perceive insulin as a
marker of disease severity or personal failure.
Conversely, a longer duration of diabetes was
associated with a reduced risk of PIR (OR = 0.92; 95%
CI: 0.87-0.97). This inverse association has also been
reported in earlier studies, including a United States
based study conducted in 2005 51, Possibly this may be
due to patients with a longer discase history might have
had more exposure to diabetes education, more
progressive deterioration in glycemic control, and
mncreased acceptance of insulin as a necessary treatment
step. Together, these findings wunderscore the
1m(F0rtance of targeted interventions, particularly for
older adults, insulin-naive patients, and middle-income
groups, to address misconce )
acceptance of isulin therapy. Education and
counseling tailored to patient experience and
socioeconomic context may help reduce psychological
resistance and improve diabetes outcomes. However,
sex (OR=L.18, 95% CI:0.57-2.425), fsychological
distress  (OR=1.11, 95% CI.0.35-3.45), HbAIC
(OR=0.95, 95% CI. 0.75-1.19), tertiary education
compared to primary (OR=2.25, 95%CI:0.81-6.31),
and secondary education compared to primary
(OR=0.98,95% CI:0.47-2.06) were not statistically
significant in our study. The prevalence of distress
among T2DM patients in our rural clinic (6.4%) is
comparable to the 5.9% reported in a study conducted
in a diabetes clinic at tertiary care hospital in Colombo
4. The similarity in prevalence rates, despite
differences in healthcare settings, suggests that the
psychological burden of diabetes may%)e consistently
present across Sri Lanka. This supports the validity and
generalizability of our findings within the Sri Lankan
context. The non-significant association between
85 chological distress and PIR (OR=1.11, 95% CI :

.35-3.45) in our study may reflect a masking effect, in
which PIR is influenced more by patients’ beliefs and
attitudes toward insulin use than by their overall
psychological state. Polonsky et al. ™ reported no
significant difference in PIR across gender, age, and
time since diagnosis. Some other studies have reported
several significant associations with PIR, such as
female gender P! and depressive symptoms 1. Even
though a recent South Korean study has concluded poor
glycemic control was inversely associated with PIR 6],
our study did not reveal any significant association. A
potential limitation of our study is the possibility of
selection bias. Patients who were more adherent to
diabetes management may have been preferentially
selected by healthcare assistants, which could have
influenced the representativeness of the study sample,
This preferential selection may have been encouraged
by the higher likelihood of these patients to consent to
participation. This may have contributed to the
non-significant association observed between PIR and
HbA1C, and potentially led to an overestimation of
positive attitudes or behaviors related to diabetes care.

tions and Epromote timely

Exploratory factor analysis revealed five major
contributors of PIR. Out of these five latent factors,
perceptions of ]E)ersonal failure (66.4%) and emotional
discomfort with injecting insulin (35.9%) and loss of
autonomy related to insulin use (35.4%) emphasizes the
need for personalized, empathetic communication
strategies in  clinical encounters. Addressing
misconceptions and emotional concerns related to
insulin through structured counseling, peer support, and
culturally sensitive educational materials may help
reduce resistance. Similar sub-themes have been
described throughout the literature in different studies.

Alllen et al. Blconcluded patients’ negative perception of
insulin therapy as a personal failure and insulin as a last
resort for 2¥)M was the major contributor to PIR.
Perception of social stigmata and perception of injection
conveyed higher negative appraisal in a previous Sri
Lankan study conducted in an urban setting [,
Furthermore, anticipated concerns about personal and
future health were also found to be contributed to the
PIR 1. Fear of needles also contributed to PIR in USA
finding as well ). The negative impact of injectin

insulin (28.7%) were the most minor contributor to PI

in our setting. Both local and international literature
have reported a higher proportion of patients who
acknowledge that insulin prevents diabetes-related
complications and helps maintain blood glucose levels.
However, these benefits are often obscured by negative
attitudes toward insulin ", This is reflected in our
findings, where 38.3% of participants reported a positive
Eerccptlon of insulin, while 33.3% identified perceived

arriers to its use.

The results of our study and the significant prevalence of
PIR in Asian nations mentioned in the previous
Earagraph highlight the need for more research in Sri

anka and the larger South Asian region. In order to
improve generalizability, future research should
concentrate on verifying and extending these findings
across a range of geographic areas, healthcare settings
(rural vs. urban), and ethnic groups, given the substantial
correlation between PIR an(% different demographic and
psychosocial characteristics. Furthermore, qualitative
research is necessary to identify the ingrained attitudes,

cultural perceptions, and emotional experiences that
underlie PIR, especially in environments with limited
resources. Research ~should also prioritize the

development and evaluation of intervention models,
such as structured counseling, peer-led support
programs, and digital health " solutions, ensuring
alignment with the local cultural and healthcare
landscape. Additionally, studies exploring the influence
of healthcare provider communication, community
leaders, and social norms on insulin perceptions could
provide valuable insights into system-level strategies
aimed at lowering PIR. Strengthening collaborative
efforts among clinicians, behavioral scientists, and
public health experts will be essential in designing
comprehensive, evidence-based frameworks that can be
integrated into national diabetes care protocols for
effective management of PIR.

One notable limitation of this study is the small sample
size, which may limit the statistical power and
generalizability of the findings. While the analyses,
mcluding EFA and multiple logistic regression, were
conducted rigorousl , the reduced sample size may
affect the stability 0¥ parameter estimates and increase
the risk of overfitting, particularly in CFA. Future
studies with larger and more diverse samples are
recommended to validate these findings and improve
external validity. Factors such as sources of diabetes-
related information, the influence of peers and famil

members, media exposure, and interactions wit

first-contact healthcare providers were not captured.
This limitation was partly due to the time constraints
faced during data collection, as the questionnaire was
administered by doctors amidst their routine clinical
duties. Including a longer and more detailed
questionnaire could have further disrupted clinical
workflows, potentially affecting both the quality of
patient care and the completeness of data. Future studies
should consider alternative data collection strategies or
dedicated research personnel to allow for a more
comprehensive exploration of these contributing factors.
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Conclusion

The prevalence of psychological insulin resistance
among individuals with type 2 diabetes mellitus in rural
Sri Lankan settings is high, posing a substantial barrier
to effective diabetes management. This resistance is
particularly pronounced among those who are older,
insulin-naive, and from middle-income families. Key
psychological factors contributing to PIR include loss

of autonomy with insulin use, negative impact of

mjecting insulin, emotional discomfort with injecting
insulin, and personal failure in diabetes management.
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