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Background: Medication non-adherence remains a critical issue in older adults with type 2 diabetes. Understanding the behavioral
determinants of adherence can help design more effective interventions.

Purpose: This study aimed to identify behavioral predictors of medication adherence among community-dwelling older adults with
type 2 diabetes in Iran using the full Health Action Process Approach (HAPA) model.

Methods: In this cross-sectional study, 257 older adults were recruited from diabetes care centers in Gorgan, Golestan Province, Iran.
Data were collected through structured interviews using a validated HAPA-based questionnaire and the 8-item Morisky Medication
Adherence Scale (MMAS-8). Multiple linear and logistic regression models were used to evaluate associations between HAPA
constructs and adherence.

Results: Overall, 52% of participants were non-adherent. In univariate analyses, intention, coping self-efficacy, and action planning
showed some association with adherence. In the adjusted model, only perceived barriers remained significant (B = 0.034, p = 0.001;
OR = 1.035, 95% CI: 1.015-1.055), with higher scores, indicating fewer perceived barriers, linked to increased odds of adherence.
Conclusion: The findings highlight the dominant role of perceived barriers in shaping adherence behavior among older adults,
overshadowing the effects of intention and planning. This suggests that interventions to improve adherence in this population should
prioritize reducing contextual and psychological obstacles.
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Introduction

Medication adherence among older adults with Type 2 diabetes mellitus (T2DM) remains a substantial global challenge,
especially in low- and middle-income countries (LMICs) like Iran, which are facing rapid demographic aging and rising
multimorbidity."* Poor adherence contributes to poor glycemic control, accelerated disease progression, increased
hospitalizations, and reduced quality of life.> Among older adults, this issue is further complicated by polypharmacy,
cognitive decline, physical impairments, and economic vulnerability.*

Diabetes itself is becoming increasingly common in later life; in Iran, almost one-third of adults aged 60 years and
older are estimated to have the disease.® Alongside this demographic shift, evidence from urban Iranian populations
indicates that more than half of patients with T2DM demonstrate low adherence to their medications.® These patterns
highlight the need for a deeper understanding of the behavioral mechanisms shaping adherence in ageing populations,
particularly in settings where structural and socioeconomic constraints intersect with self-management demands.

The Health Action Process Approach (HAPA) offers a useful framework for examining how individuals form
intentions and translate them into action, incorporating constructs such as self-efficacy, planning, and perceived barriers.
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Unlike models that focus mainly on motivation, HAPA distinguishes between a motivational phase (involving intention,
outcome expectancies, and task self-efficacy) and a volitional phase (including planning, maintenance self-efficacy, and
coping mechanisms).” This two-phase structure makes it particularly suitable for investigating the complex journey from
intention to action in sustained behaviors like medication adherence, especially when external barriers or internal doubts
exist.® Although HAPA has been applied in various health behaviors,” its role in explaining medication adherence among
older adults with diabetes in Iran has not been fully explored. To our knowledge, this study is the first comprehensive
application of the HAPA model to investigate medication adherence among community-dwelling older adults with type 2
diabetes in Iran, aiming to generate insights needed for more context-appropriate and behaviorally informed
interventions.

In recent years, several studies have applied the HAPA model to explain adherence behaviors in various populations.
Wu et al'® found that both the intention to change and subsequent planning processes are shaped by perceived
advantages, disadvantages, and self-efficacy, while sustained behavior is influenced by emotional and social support as
well as environmental adjustments in Chinese adults with T2DM. Lu et al'' also demonstrated that HAPA-based multi-
dimensional nursing interventions may enhance self-care capacity and cardiac function in patients with heart failure
while also helping stabilize quality of life in the early post-discharge period. In Iran, HAPA-based research is growing
but remains limited in scope. Ranjbaran et al'? applied the model in a sample of middle-aged patients with T2DM and
demonstrated the relevance of planning and perceived barriers. Similarly, Mohammadi et al'> emphasized The HAPA
framework has shown utility in explaining intention and behavior related to physical activity, accounting for substantial
variance in hypertensive populations through constructs like self-efficacy and outcome expectancy.

Although many studies have explored behavioral determinants of treatment adherence, systematic reviews consis-
tently show that older adults are often underrepresented, especially in theory-based research, including community-
dwelling individuals with their unique cognitive, functional, and social characteristics.'*'> Given this gap, the present
study seeks to explore behavioral predictors of medication adherence in community-dwelling older adults with T2DM in
northern Iran using the full HAPA framework. By examining both motivational and volitional factors alongside the
critical dimension of perceived barriers, the study offers insights into the complex interplay between individual beliefs,
real-world constraints, and health behaviors in a vulnerable and understudied population.

Material and Methods

Study Design

This cross-sectional study was conducted between January 19 and June 19, 2024, to investigate the behavioral factors
influencing medication adherence among older adults with T2DM, drawing upon the Health Action Process Approach
(HAPA) as a theoretical framework. The study was grounded in the assumption that specific cognitive and motivational
components, such as intention, self-efficacy, planning, and perceived barriers, may play a determining role in how
consistently older adults follow their prescribed treatment regimens. The research also examined whether these beha-
vioral constructs maintained their predictive value after adjusting for confounding influences. Participants were recruited
through convenience sampling from diabetes care centers and health clinics located in Gorgan, the provincial capital of
Golestan in northern Iran. All individuals had a confirmed diagnosis of T2DM, verified through clinical documentation
and physician confirmation, and were actively receiving antidiabetic medications at the time of enrollment. Prior to data
collection, the study received ethical approval from the Ethics Committee of Babol University of Medical Sciences
(approval number: IRRMUBABOL.HRI.REC.1402.036). Informed written consent was obtained from all participants,
who were informed of their right to withdraw at any stage of the study. All procedures adhered to the ethical principles
set forth in the Declaration of Helsinki. The STROBE checklist was followed for observational studies.

Study Population and Sample Size
Participants were eligible if they were aged 60 or above, had been diagnosed with T2DM for over six months, were on

medication, and had no major cognitive, visual, or hearing impairments, as assessed by standard screening tools
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(including Mini-Cog, the whisper test, and the WHO-recommended vision assessment). Those with severe physical or
mental illness, recent bereavement (within six months), or incomplete responses were excluded.

The sample size was determined using G*Power 3.1 to detect a small-to-moderate correlation (r = 0.2) with a two-
tailed test, o = 0.05, and 80% statistical power, resulting in a minimum of 191 participants. To ensure adequate power for
multivariable regression analyses and account for potential nonresponse, the sample was increased to 257 participants.
This sample size provided sufficient power to detect significant associations, including key predictors such as perceived
barriers, as confirmed by our results.

Sampling Method and Data Collection

The participants were recruited via consecutive sampling from six diabetes care centers and comprehensive health care centers
located in Gorgan to minimize selection bias. All eligible older adults visiting these centers during the study period were invited
to participate. Of 315 individuals assessed for eligibility, 257 met the inclusion criteria and consented to participate (response rate:
81.6%). This high participation rate and detailed reporting of exclusion criteria help address concerns about selection bias. From
58 excluded people: 20 due to cognitive impairment (Mini-Cog score <3), 15 due to hearing impairment (<50% accuracy on the
whisper test), 12 due to visual impairment (inability to read the 6/18 line on the WHO vision chart), and 11 due to other exclusion
criteria (eg, severe physical/mental illness, recent bereavement, or declining participation). Data were gathered through in-person
interviews. A single trained research team member conducted the interviews after explaining the study’s purpose and guiding
participants on how to respond. Clarifications were offered as needed; no missing data were encountered in the dataset for the
analyzed variables. Each session took approximately 20-30 minutes, and responses were recorded with care.

Measurements

General Information

Demographic and health-related information were collected using a standardized form, while clinical variables were
cross-verified through medical record review. This instrument captured key demographic variables, including age, sex,
marital status, education, occupation, retirement status, financial sufficiency, living arrangement, and self-rated health, as
well as clinical variables such as polypharmacy (concurrent use of >5 prescribed medications for >1 month)., chronic
conditions history, comorbidity (presence of >1 additional chronic condition besides type T2DM, each requiring ongoing
management or lasting >1 year)., and past-year hospitalizations and diabetes complications.

Measurement Tool: HAPA-Based Questionnaire

The HAPA questionnaire used in this study was the Iranian version developed and validated by Ranjbaran et al (2020)."
The instrument was applied in its original form, and no further cultural adaptation was required. To ensure its suitability
for our study population, we re-examined its performance in older adults with type 2 diabetes. Indices of internal
consistency and test—retest stability for the eight HAPA subscales, together with the correlation matrix of the constructs,
are presented in Supplementary Tables 1 and 2.

The instrument encompasses eight distinct subscales comprising a total of 38 items:

1. Intention to Adhere (2 items): evaluates the individual’s motivational readiness to initiate or maintain medication
adherence.

2. Task Self-Efficacy (6 items): measures confidence in the ability to take diabetes medications under regular, routine
circumstances.

3. Coping Self-Efficacy (7 items): assesses the perceived ability to manage obstacles or disruptions that might hinder
adherence.

4. Recovery Self-Efficacy (3 items): evaluates one’s confidence in resuming adherence behaviors following a lapse or
non-adherence event.

5. Action Planning (2 items): captures the extent to which individuals formulate concrete plans regarding the timing
and manner of medication use.
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6. Coping Planning (6 items): refers to the development of contingency strategies in anticipation of potential barriers.

7. Perceived Barriers (9 items): identifies psychological, contextual, or practical obstacles that may impede consistent
medication intake.

8. Perceived Resources and Benefits (3 items): measures the degree to which individuals recognize facilitating factors
and anticipated advantages of adherence.

Items within the subscales of medication adherence intention, perceived benefits and resources, and perceived barriers were
rated on a 7-point Likert scale from “strongly agree” to “strongly disagree”. The remaining domains were assessed using
a 4-point scale from “completely true” to “completely false”. In all subscales, higher scores reflect greater levels of the
respective construct, such as stronger intention, greater perceived efficacy, more structured planning, increased recognition of
barriers, or more acknowledged benefits, offering a multifaceted view of the behavioral mechanisms influencing adherence.
Each subscale was scored and interpreted independently. A total score was calculated by summing the subscale scores. No cut-
off values were defined for interpretation in this instrument. To standardize scores, all items were converted to a 0—100 scale
using the following formula: Transformed score = 100 x (raw item score — minimum possible score) / possible score range. For
each participant, the score for a given subscale was calculated as the mean of its respective transformed item scores.

Medication Adherence

Medication adherence was assessed using the 8-item Morisky Medication Adherence Scale (MMAS-8), a widely recognized tool
in this field. The scale includes seven yes/no questions and one item rated on a 5-point scale, yielding a total score from 0 to 8.
Based on established cut-offs, scores <5.9 indicate low adherence, 6-7.9 reflect moderate adherence, and a score of 8 denotes

high adherence.'® The instrument’s psychometric properties have been validated in prior studies, including by Iranpour et al.'’

Mini-Cog Test

Cognitive function was screened using the Mini-Cog, a brief and reliable tool for identifying cognitive impairment in
older adults. It includes a three-word recall and a clock drawing task, with a total score ranging from 0 to 5. Participants
scoring below 3 were excluded due to potential cognitive issues. The tool’s validity and reliability have been confirmed
in Iranian populations.'®

Whisper Test

Hearing was screened using the whisper test, a quick, low-cost method suited for older adults. From a distance of 60 cm,
participants repeated whispered sequences (eg, “4-9-2”); less than 50% accuracy indicated possible hearing loss. The test
has shown high sensitivity and is recommended for use in settings with limited resources.'’

World Health Organization Vision Test

Vision was assessed using the World Health Organization (WHO) standard test, requiring participants to read symbols at
a set distance. Those unable to read at least the 6/18 line in their better eye were excluded due to potential visual
impairment affecting questionnaire completion.*

Statistical Analysis

Data were analyzed using IBM SPSS Statistics version 23. Categorical variables were summarized using frequencies and
percentages, while continuous variables were described by means and standard deviations. The normality of quantitative
data was evaluated through the Kolmogorov—Smirnov test and visual inspection of histogram plots. Krousel-Wood et al'®
categorized MMAS-8 scores as high adherence (score = 8), moderate adherence (scores 6 to <8), and low adherence
(score <6). However, to perform a binary logistic regression analysis, we divided these scores into two categories:
favorable adherence, which combines both high and moderate adherence categories (MMAS-8 score > 6), and unfavor-
able adherence, which is equivalent to the low adherence category (MMAS-8 score < 6). Independent samples #-tests
were applied to compare mean scores of HAPA subscales and overall HAPA score between groups with favorable and
unfavorable medication adherence. Pearson correlation coefficients were computed to explore the relationships among
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HAPA components. To assess the predictive effect of HAPA subscales on medication adherence scores, both simple and
multiple linear regression analyses were conducted. Model assumptions were examined using residual plots and their
distribution. Additionally, multivariable logistic regression (Enter method) was used to determine the association of
demographic, socioeconomic, and occupational factors, along with HAPA components, with adherence status (favorable
vs unfavorable). Due to the in-person interview method and immediate review of questionnaires, no missing data were
encountered in the dataset for the analyzed variables.

Results

The participants had a mean age of 68.1 £4.7 years (range: 60—84). Most either were married (83%) and homemakers or
retired without current employment (74%). Over half (53%) reported financial insufficiency. The mean duration of T2DM was
10.9+4.5 years (range: 1-30). Polypharmacy affected 45% (mean number of medications: 4.6+2.2), and 85% had
comorbidity. Hypertension (69%) and hyperlipidemia (58%) were the most prevalent conditions (Table 1). Univariate analysis

Table | Sociodemographic and Health-Related Characteristics by Medication Adherence Status (n=257)

Variables Total Adherence Test value | P-value
n (%)
Favorable | Unfavorable
n (%) n (%)

Sex Female 127 (49.4) | 67 (52.8) 60 (47.2) 2412 0.120
Male 130 (50.6) | 56 (43.1) 74 (56.9)

Marriage Married 214 (83.3) | 103 (48.1) 111 (51.9) 0.038 0.846
Single 43 (16.7) 23 (46.5) 23 (53.5)

Occupation Homemaker 94 (36.6) 54 (57.4) 40 (42.6) 14.389 0.013
Daily wage worker 18 (7) 7 (38.9) I (61.1)
Office worker 13 (5.1) 6 (46.2) 7 (53.8)
Self-employed 14 (5.4) 9 (64.3) 5(35.7)
Retired 95 (37) 43 ((45.3) 52 (54.7)
Working Retiree 23 (8.9) 4 (17.4) 19 (82.6)

Retirement Yes 167 (65) 67 (40.1) 100 (59.9) 11.449 0.001
No 90 (35) 56 (62.2) 34 (37.8)

Education llliterate 20 (7.8) 9 (45) I'1 (55) 2.131 0.546
Under diploma 139 (54.3) | 71 (51.1) 8 (48.9)
Diploma 73 (28.5) 45 (61.6) 28 (38.4)
College 24 (9.4) 11 (45.8) 13 (54.2)

Financial Adequacy Inadequate 135 (52.7) 60 (44.4) 75 (55.6) 7.787 0.005
Adequate 121 (47.3) | 76 (62.8) 45 (37.2)

Living Arrangement with Alone 50 (19.5) 22 (44) 28 (56) 3.289 0.193
Spouse 141 (54.9) | 75 (53.2) 66 (46.8)
Spouse & children 66 (25.7) 40 (60.6) 26 (39.4)

Polypharmacy Yes 117 (45.2) 53 (45.3) 64 (54.7) 0.568 0.451
No 142 (54.8) | 74 (52.1) 68 (47.9)

Multimorbidity Yes 219 (85.2) | 108 (49.3) 111 (50.7) 1.257 0.262
No 38 (14.8) 24 (63.2) 14 (36.8)

Hospitalization in past year | Yes 108 (42) 61 (56.5) 47 (43.5) 5.549 0.018
No 149 (58) 62 (41.6) 87 (58.4)

Self-rated health than peers | Better 102 (39.7) 8 (56.9) 44 (43.1) 2916 0.233
Same 118 (45.9) | 64 (54.2) 54 (45.8)
Worse 37 (14.4) 15 (40.5) 22 (59.5)

Diabetes Complications Eye 162 (62.5) 83 (51.2) 79 (48.8)
Kidney 44 (17) 29 (65.9) 159 (34.1)
Cardiovascular 31 (12) 15 (48.4) 16 (51.6)
Diabetic foot 19 (7.3) 10 (52.6) 9 (47.4)
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Table 2 Mean Score Comparison of the Health Action Process Approach Components Between Adherence Groups

HAPA components Medication Adherence Test value | p-value
Total Favorable (n=124) | Unfavorable (n=135)
Range Mean £ SD Mean £ SD Mean = SD
Intention to adherence | 16.7-100 | 524 + 9.5 54.5 + 20.6 50.1 £ 18.1 1.837 0.067
Task self-efficacy 22.2-100 | 69.6 + 155 70.5 £ 16.9 68.7 £ 13.8 0.898 0.370
Coping self-efficacy 23.8-100 | 68.0 + 165 699 £ 17.6 659 £ 15.0 2.000 0.047
Recovery self-efficacy 0-100 66.6 + 20. 6 67.1 £235 66.1 £16.9 0.376 0.708
Action planning 16.7-100 | 714 +21.2 747 £ 213 67.9 +20.6 2.609 0.010
Coping planning 0-100 67.7 £ 18.2 684 + 21.1 67.0£14.4 0.614 0.540
Barriers to adherence 0-100 524 + 18.7 469 + 18.1 584+ 17.6 -5.142 < 0.001
Resources and benefits | 27. 8-100 | 59.7 + [6.5 61.0+ 174 583 + 153 1.298 0.196

Note: Independent samples t-test.

revealed several significant associations with medication adherence (p<0.05). Retirement status predicted adherence, with
retirees showing lower favorable adherence (40.1%) than non-retired participants (62.2%; p=0.001). Occupation influenced
adherence, lowest among working retirees (17.4%) and highest among homemakers (57.4%) and self-employed (64.3%;
p=0.013). Perceived financial adequacy strongly correlated with adherence: 62.8% of those with adequate resources had
favorable adherence versus 44.4% in the inadequate group (p=0.005). Hospitalization in the prior year increased adherence
(56.5% vs 41.6%; p=0.018). Sex, marital status, education, living arrangement, polypharmacy, multimorbidity, and self-rated
health showed no significant effect (Table 1).

Medication non-adherence was observed in 52% of older adults with T2DM (Supplementary Table 3). Across HAPA
constructs, only coping self-efficacy, action planning, and perceived barriers differed significantly between adherence groups.

Coping self-efficacy was higher among participants with favorable adherence (69.9+17.6) compared with unfavorable adherence
(65.9+15.0; t=2.000, p=0.047). Action planning showed a similar pattern (74.7+21.3 vs 67.9£20.6; t=2.609, p=0.010). Perceived
barriers inversely related to adherence, with lower scores in the favorable group (46.9+18.1) versus unfavorable (58.4+17.6; t—
5.142, p<0.001), representing the largest statistical contrast in the table (=5.142, p < 0.001) (Table 2).

Perceived barriers to adherence were categorized into practical/logistical (Q1-2, Q7), financial (Q3), and psychosocial—
emotional domains (Q4—6, Q8-9) (Figure 1). Financial barriers showed the highest overall endorsement (62.9%), followed

Practical & Logistical,
29.30%

Financial & Access,
43.20%

Psychosocial & Emotional,
27.50%

Figure | Mean Distribution of Medication Adherence Barrier Categories among Older Adults with Type 2 Diabetes.
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by practical/logistical (=42.6%) and psychosocial-emotional barriers (=40.1%). The following results detail the distribu-
tion of responses for each of the nine items, with financial concerns most frequently reported (62.9%), travel-related insulin
storage (55.6%) and forgetfulness (49.0%) also common, while psychosocial-emotional issues including stigma were less
prevalent (30.9-38.2%) and injection/timing difficulties showed moderate agreement (Supplementary Table 4).

In the multivariable linear regression model, the barriers construct, coded such that higher values reflect fewer perceived
obstacles, was the only factor that remained significantly associated with medication adherence (B=0.24, SE=0.006, p<0.001).
Although intention, coping self-efficacy, action planning, and resources and benefits showed significant associations in
unadjusted analyses, these relationships did not consistently hold once the model was adjusted for the full set of predictors.
The remaining HAPA variables, including task self-efficacy, recovery self-efficacy, and coping planning, were not significant
contributors. Overall, the model explained 14.6% of the variance in adherence (R? =0.146; F = 5.332; p <0.001) (Table 3).

In the multivariable logistic regression model (Table 4), the barriers construct, reverse-coded such that higher scores
indicate fewer perceived obstacles, was the only variable significantly associated with medication adherence (B=0.034,
SE=0.010, p=0.001; Exp(B)=1.035, 95% CI:1.015-1.055). Retirement status was also significant, with retirees showing
lower odds of adherence (B=—0.808, SE=0.319, p=0.011; Exp(B)=0.446). Other covariates, including sex, education,
economic status, comorbidity, age, diabetes duration, and HAPA variables, were not significant predictors (p>0.05). The
variables included in the regression models are presented in Supplementary Table 5.

Table 3 Simple and Multiple Linear Regression Model to Predict Medication Adherence Behavior Score

Variables Simple Linear Regression Model Multiple Linear Regression Model
B (Unstandardized) t p-value 95% CI for B R Square B (Unstandardized) Beta t p-value 95% ClI for B
B SE Lower Upper B SE Lower Upper

Constant 5.083 0.741 6.861 0.001 3.624 6.542
Intention to adherence -0.014 0.005 -2.732 0.007 -0.023 -0.004 0.028 0 0.006 -0.001 -0.009 0.993 -0.012 0.012
Task self-efficacy -0.011 0.006 -1.705 0.089 -0.023 0.002 0011 -0.001 0.008 -0.014 -0.187 0.852 -0.016 0.013
Coping self-efficacy —-0.018 0.006 -3.090 0.002 -0.030 -0.007 0.036 —0.008 0.008 —0.085 —0.979 0.329 —-0.025 0.008
Recovery self-efficacy -0.003 0.005 -0.672 0.502 -0.013 0.006 0.002 -0.010 0.005 0.133 1.867 0.063 —0.001 0.021
Action planning -0.016 0.005 —3.493 0.001 -0.025 -0.007 0.045 -0.008 0.006 —0.103 1.400 0.163 -0.019 0.003
Coping planning -0.010 0.005 -1.761 0.079 -0.020 0.001 0.012 0 0.006 0.001 0.010 0.992 -0.013 0.013
Barriers to adherence 0.29 0.005 5792 0.000 0.019 0.39 0.115 0.024 0.006 0.284 4.354 0.001 0.13 0.035
Resources and benefits -0.015 0.006 —2.562 0011 -0.027 -0.004 0.025 -0.009 0.007 -0.096 —1.406 0.161 -0.022 0.004
HAPA total score -0.023 0.010 —2.350 0.020 —0.042 —0.004 0.021 Method: Enter, R square = 0.146, F = 5.332, P-value < 0.001

Table 4 Multiple Logistic Regression Analysis to Predict Adherence to Medication

Variable B SE p-value | Exp (B) 95% Wald CI
Lower | Upper
(Intercept) 1.379 | 2.869 0.631 3.970 0.014 1099.513
Sex = female 0.147 | 0297 | 0.622 1.158 0.647 2.072
Sex = male |
Education = illiterate —0.523 | 0.799 0.513 0.593 0.124 2.838
Education = under diploma | —0.440 | 0.54I 0.416 0.644 0.223 1.860
Education = diploma —0.644 | 0.512 0.209 0.525 0.193 1.434
Education = college |
Retirement = yes -0.808 | 0319 0.011 0.446 0.238 0.834
Retirement = no |
Economic = inadequate 0275 | 0317 0.385 1.317 0.708 2.450
(Continued)

Patient Preference and Adherence 2026:20 https: 7


https://www.dovepress.com/article/supplementary_file/550698/550698_Supplementary%20%25281%2529.docx
https://www.dovepress.com/article/supplementary_file/550698/550698_Supplementary%20%25281%2529.docx

Dashteban Namaghi et al

Table 4 (Continued).

Variable B SE | p-value | Exp (B) 95% Wald CI
Lower | Upper
Economic = adequate |
Comorbidity = yes 0.782 | 0.438 0.074 2.186 0.927 5.158
Comorbidity = no |
Age —0.039 | 0.043 0.365 0.962 0.883 1.047
Duration of diabetes 0.032 | 0.035 0.369 1.032 0.963 1.107
Intention to adherence —0.003 | 0.009 0.778 0.997 0.979 1.016
Task self-efficacy —0.004 | 0.012 0.725 0.996 0.973 1.019
Coping self-efficacy —0.008 | 0.013 0.522 0.992 0.967 1.017
Recovery self-efficacy 0.014 | 0.008 0.081 1.014 0.998 1.0031
Action planning —0.015 | 0.008 0.086 0.986 0.969 1.002
Copping planning 0.006 | 0.010 0.560 1.006 0.986 1.027
Barriers to adherence 0.034 | 0.010 0.001 1.035 1.015 1.055
Resources and benefits —0.003 | 0.010 0.728 0.997 0.977 1.016

Note: Dependent Variable: Adherence category (yes/no).

Discussion

This study aimed to investigate behavioral determinants of medication adherence among community dwelling older
adults with T2DM in Iran, using the full HAPA framework. Our key finding is that perceived barriers, and not constructs
like intention, coping self efficacy, or action planning, remained the only statistically significant independent predictor of
non adherence in adjusted analyses (Table 4). While other constructs demonstrated associations in univariate models
(Table 3), their effects dissipated when barriers were accounted for. This finding is particularly telling, considering that
most HAPA-based research reports multiple significant predictors. What distinguishes our study is its focus on an older,
community-based population in a LMICs, an underrepresented demographic in existing literature. By addressing this gap,
we clarify how behavioral constructs operate differently in real-life, late-life contexts.

Compared to international studies, such as Rouvere et al on engagement with digital mental health platforms and by
Paxton focusing on physical activity among breast cancer survivors in the US, researchers have found that volitional
constructs, such as coping planning and self-efficacy, tend to reduce the negative influence of perceived barriers when it
comes to predicting adherence-related behaviors.”'*> However, observational and interventional research frequently
identifies barriers, complex regimens, cost, forgetfulness, as consistent suppressors of intention behavior pathways.?****
Our results reinforce this pattern, suggesting that even well-formed intentions may fail to translate into action without
addressing contextual impediments. This observed dominance of barriers provides empirical evidence for the intention-
action gap, aligning with the WHO framework’s emphasis on socioeconomic and health system dimensions as critical
determinants of adherence behavior.

Although our study was conducted in Northern Iran, the following comparisons are presented to provide contextual
insight into adherence patterns across a range of countries from LMICs to high-income countries. Evidence from India,
Brazil, and Malaysia indicates that practical and structural constraints, particularly medication cost, transportation
difficulties, and limited continuity of care, often play a more decisive role in shaping adherence than motivational
constructs or self-efficacy.”” >’ These studies consistently show that when daily routines are disrupted by financial strain
or health-system barriers, even individuals with strong motivation struggle to maintain regular medication use. In
comparison, findings from high-income settings such as the United States, Canada, and several Western European
countries suggest a different balance of determinants.”®>° In these regions, psychosocial factors, including confidence in
self-management, coping strategies, and planning, tend to exert a stronger influence on adherence, largely because basic
access, affordability, and medication supply are more reliably assured by the health system. Taken together, these cross-
national patterns show that the central role of perceived barriers in our study reflects a broader trend within LMICs,
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where contextual constraints frequently overshadow motivational or volitional components of the HAPA model. This
contrast underscores the need for adherence interventions that prioritize structural and environmental barrier reduction
before attempting to strengthen self-efficacy or planning-based strategies.

Although several HAPA-based studies, especially those conducted in younger or clinical populations have reported
significant effects for intention, planning, and self-efficacy, these constructs often lose their predictive power in more
complex, barrier-heavy settings. For instance, Our findings align with this pattern, as even action planning lost its
predictive power when contextual barriers were accounted for. Ranjbaran et al'? found that intention, planning, and
perceived barriers each independently contributed to medication and dietary adherence in adults with T2DM in Tehran.
Lu et al'' and Pan et al*° similarly observed that coping planning and self-efficacy significantly predicted adherence in
older cardiac patients and hypertensive in China. However, our findings align with qualitative and quantitative data from
elderly cohorts: factors that amplify barrier perception and diminish the unique influence of motivation or planning. For
example, qualitative work by Iranian researchers (eg, interviews with cardiovascular diseases patients) consistently
highlights limited access to healthcare, misunderstanding of disease, and cultural beliefs as pervasive barriers.”’
Quantitative studies in Tehran, Iran show high rates of limited health literacy and renal dysfunction that independently
associate with poor adherence.’” The contrast suggests that as individuals age and face compounded vulnerabilities (eg,
financial constraints, polypharmacy, cognitive decline), perceived barriers become disproportionately influential, over-
shadowing the capacity of motivational and volitional skills (Tables 2—4). In such contexts, even individuals with good
intention and self-efficacy cannot adhere unless these barriers are reduced. This pattern aligns with the WHO’s five-
dimensional model of adherence, which emphasizes the interplay of patient-related and system-related factors.>

In aging populations, perceived barriers function as gatekeepers of behavior. Economic hardship, cognitive decline, complex
medication regimens, and lack of support increase cognitive and logistical burden, undermining the salience of intention and
reducing the efficacy of planning. Barriers elevate the perceived effort and risk of adherence actions, essentially “locking out”
further behavioral processes unless mitigated. Thus, perceived barriers function as a foundational constraint in this population.
Their dominant statistical association, overshadowing motivational and volitional constructs, suggests that the effectiveness of
intention and planning may be conditional upon first addressing these contextual obstacles. Consequently, barrier reduction
should be a primary or parallel focus alongside self-efficacy or planning interventions, making practical support a critical
prerequisite for success. The modest explained variance (R* = 0.146) is consistent with the application of psychosocial models
to complex health behaviors in heterogeneous, real-world elderly populations. It underscores that while perceived barriers are
a dominant and statistically robust predictor, adherence is a multifactorial phenomenon. Clinical variables, polypharmacy, health
system factors, and socioeconomic constraints, not fully captured by the HAPA model, likely account for additional variance.
Consequently, the primary strength and clinical relevance of our finding lies not in the quantity of variance explained, but in the
qualitative identification of a specific, dominant, and actionable target for intervention: the reduction of perceived barriers.

Our research strengths include the use of a validated theoretical model in a vulnerable, understudied population and
precise quantification of barrier effects. Several limitations should be noted. The cross-sectional design and reliance on
self-reported data, particularly in older adults, limit causal inference and may introduce recall bias. Some potentially
important influences, such as health literacy or other contextual factors, were not formally measured. Recruitment from
urban diabetes care centers may also introduce selection bias, limiting generalizability to rural or culturally diverse
settings. These issues highlight the need for future multi-site, longitudinal studies incorporating barrier-focused inter-
ventions and long-term assessment of adherence and glycemic control.

Conclusion

Our results show that perceived barriers, particularly financial constraints, were the most influential independent predictors of
medication adherence, whereas motivational and planning-related HAPA constructs were not significant. Despite the modest
explanatory power (R® = 0.146), perceived barriers, particularly those affecting treatment access or affordability, remain
important targets for intervention. The cross-sectional design and non-significant HAPA constructs limit causal inference and
generalizability, yet the results provide actionable guidance for targeted interventions in resource-limited settings. Within the
Iranian context, effective measures could include reducing financial burdens, simplifying treatment regimens, assisting with
injection-related tasks, strengthening social support, training community health workers (Behvarz) to aid medication
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management in rural areas, developing community-based pick-up or home delivery systems, and incorporating brief barrier-
screening questions into routine primary care. While these strategies may improve adherence, their generalizability beyond
similar settings requires further study.
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