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Background: Effective self-care is essential for managing type 2 diabetes and preventing complications. However, adherence remains
suboptimal. This study assessed self-care behaviors and associated factors among patients with type 2 diabetes in southwestern Iran.
Methods: A cross-sectional study was conducted on 153 patients (selected from 160 invited individuals; response rate: 95.6%) in
Behbahan and Susangerd between October 2023 and March 2024. Questionnaires were checked for completeness, and complete-case
analysis was performed. Self-care was assessed using the Persian version of the Summary of Diabetes Self-Care Activities (SDSCA).
Differences among components were tested using Cochran’s Q, and multivariate logistic regression identified factors associated with
adherence, with significance set at p < 0.05. An operational cutoff of >3.5 days per week was used to define “adequate” self-care.
Results: Adherence differed significantly among components (p <0.001). It was highest for Diabetes Diet (OR 7.57, 4.63—12.39) and Non-
Smoking (OR 5.23, 3.25-8.41) compared with General Diet (39.2%), whereas Glucose Monitoring (OR 0.41, 0.25-0.67), Foot Care (OR
0.07, 0.03-0.17), and Physical Activity (OR 0.03, 0.01-0.10) were substantially lower. Only 8.5% adhered to five or more components.
Higher income, older age, longer disease duration, and being single were associated with better adherence to specific behaviors.
Conclusion: Overall self-care was suboptimal, particularly for physical activity and foot care. Targeted interventions focusing on
patient education and follow-up, especially for individuals with lower income or education, are urgently needed to improve adherence
and reduce diabetes-related complications.
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Introduction

Diabetes mellitus is a chronic metabolic disorder characterized by hyperglycemia and progressive organ damage. Global
estimates updated in 2024 by the World Health Organization and the NCD Risk Factor Collaboration indicate that over
800 million adults are now living with diabetes worldwide.' According to the International Diabetes Federation (IDF), an
estimated 588.7 million adults aged 20-79 years were living with diabetes in 2024, a number projected to increase to
852.5 million by 2050.% In the Middle East and North Africa region, 84.7 million adults were affected in 2024, with
a projected rise of 92% by 2050.> Despite medical advancements, a significant “treatment gap” persists, with nearly
450 million adults aged 30 and older remaining untreated worldwide.' Unlike other noncommunicable diseases, diabetes-
related mortality continues to rise, with complications now contributing to over 2 million annual deaths globally.>*

In Iran, the burden has intensified significantly; according to the latest Institute for Health Metrics and Evaluation
(IHME) profiles, the burden of attributable death and disability has risen by over 60% in the last decade.* During the
same period, diabetes-related mortality increased by 5.4 per 100,000 population, ranking it as the seventh leading cause
of death decade.* As there is no definitive cure for diabetes, emphasis on appropriate care measures is essential to prevent
serious complications.” Self-care is defined as the acquisition of knowledge and skills through an ongoing process that
enables individuals to live with the complex nature of the disease within their social context.® It is considered
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a cornerstone of diabetes management,” encompassing activities such as blood glucose monitoring, dietary adherence,
physical activity, medication management, foot care, and smoking cessation.® These activities play a vital role in
improving quality of life and preventing both acute and chronic complications.’

10,11

Despite the well-documented benefits of self-care, adherence to these behaviors remains low, with notable

variation across different self-care domains.”"'*'*> Demographic and social factors—including gender, marital status,

1415 education level, income, and access to health insurance'®'”

religious beliefs, —have been identified as key determi-
nants of adherence. Khuzestan Province presents a distinctive setting for examining diabetes self-care due to its extreme
climate, pronounced socioeconomic disparities, and challenges in access to healthcare services and health education in
rural areas.'® These contextual challenges may influence patients’ ability to consistently engage in recommended
behaviors. The present study is grounded in the Information—Motivation—Behavioral Skills (IMB) Model, which
conceptualizes diabetes self-care as a function of individuals’ knowledge, motivational factors, and behavioral
competencies.'” Guided by this framework, this study aims to assess the status of self-care and identify its socio-
demographic predictors in southwestern Iran. We hypothesize that socioeconomic factors, particularly income and

education level, will be significantly associated with higher adherence to self-care behaviors.

Methods
Study Design, Setting, and Bias Control

The present study was conducted as a cross-sectional descriptive—analytical investigation between October 2023 and
March 2024. The target population comprised patients with type 2 diabetes residing in Behbahan and Susangerd, cities
with populations of 139,238 and 69,594, respectively (2016 national census). These populations are served by public
primary health-care centers which act as the main referral points for chronic disease management within their respective
catchment areas. These centers provide outpatient preventive services, chronic disease management, and diabetes follow-
up care and are centrally located to ensure high accessibility for both urban and suburban residents.

For participant recruitment, five centers in Behbahan and two in Susangerd were selected. Eligible individuals who
attended these centers were consecutively enrolled based on predefined inclusion and exclusion criteria. Trained research
assistants confirmed eligibility through review of medical records and brief interviews.

The study was conducted and reported in accordance with the STROBE checklist for cross-sectional studies.”® To
minimize bias, recall bias was reduced by asking participants about self-care behaviors during the preceding week,
selection bias was minimized through consecutive recruitment, and social desirability bias was addressed by adminis-
tering questionnaires in a private setting with standardized instructions, without involvement of research staff in
participants’ clinical care. Participants’ responses were anonymized and confidentiality was maintained.

Ethical Approval and Consent / Data Security

The study protocol was approved by the Ethics Committee of Abadan University of Medical Sciences (Ethics Code: IR.
ABADANUMS.REC.1402.085). Participants provided implicit consent by voluntarily completing the questionnaire after
receiving a full explanation of the study objectives and procedures. This procedure was approved by the Ethics
Committee. The study was conducted in accordance with the guidelines and regulations of the Declaration of
Helsinki. Questionnaires were completed in a private setting, with trained research staff providing standardized instruc-
tions and no involvement in participants’ clinical care. To ensure data security, all responses were anonymized, stored in
password-protected files, and accessible only to the research team. All data were entered by trained research staff and
subsequently checked for completeness, logical consistency, and out-of-range values prior to analysis.

Inclusion and Exclusion Criteria

Inclusion criteria consisted of a minimum of six months since diagnosis, the presence of a medical record at the selected
centers, the ability to perform self-care behaviors, no hospitalization during the previous week, and the absence of
speech, mental, or hearing impairments. Exclusion criteria included individuals who declined consent, a diagnosis of
gestational diabetes, incomplete questionnaire responses, and inability to recall self-care behaviors during the preceding
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week. All participants were fully informed of the study objectives and assured of the confidentiality of their personal
information. Questionnaires were completed by participants with assistance from trained research staff when needed.
Research staff were not involved in participants’ clinical care. Standardized instructions were provided, and question-
naires were completed in a private setting. No personal identifiers were recorded.

Sample Size Calculation

To determine the required sample size, an a priori power analysis was performed using G*Power version 3.1.9.7 (t-tests:
Mean difference from constant, one-sample case). Based on a one-tailed test, an effect size of d = 0.2, o= 0.05, and
a power of 0.80, the required sample size was calculated as 156. The final sample included 153 participants, which
provides a statistical power of approximately 0.79, deemed sufficient for the study’s objectives.

Participants were recruited by trained research assistants who confirmed eligibility through medical record reviews
and screening interviews. The number of individuals who declined consent was recorded to ensure transparency in the
recruitment process. Furthermore, individuals with gestational diabetes were excluded to maintain a homogeneous focus
on the chronic management of Type 2 Diabetes, as their self-care requirements differ significantly. Missing data were
documented and addressed by excluding incomplete questionnaires.

Data Collection and Measures
Data were collected using a two-part questionnaire. The first part included demographic characteristics and duration of
diabetes. The second part employed the Persian version of the Summary of Diabetes Self-Care Activities (SDSCA),
a validated self-report measure assessing diabetes self-care behaviors.®

The SDSCA consists of 11 items covering general diet, specific diet, physical activity, blood glucose monitoring, foot
care, and smoking. For items 1-10, participants reported the number of days during the previous week they engaged in
each behavior on a 0—7 scale. The second specific diet item (consumption of high-fat foods) was reverse-scored. Smoking
status was assessed dichotomously (0 = yes, 1 = no), following standard scoring procedures.®

Component scores (excluding smoking) were calculated by averaging relevant items, with higher scores indicating
better self-care. Due to the low correlation between dietary subcomponents, general and specific diet were analyzed
separately, as recommended by the scale developers.®

The Persian SDSCA has demonstrated acceptable reliability in Iranian populations, with reported Cronbach’s alpha
values ranging from 0.68 to 0.82.>' ** In the present study, internal consistency coefficients ranged from 0.34 to 0.95,
with high reliability for blood glucose monitoring (o = 0.95), general diet (o = 0.85), and foot care (o = 0.83). Lower
alpha values for specific diet and physical activity are consistent with previous SDSCA studies and reflect the
heterogeneous nature of these short, two-item subscales.®

Self-care adherence was defined using a cutoff score of > 3.5, representing engagement in the behavior on at least
four days per week. Although no universal SDSCA cutoff exists, this midpoint-based threshold provides a practical and

clinically interpretable classification of adherence.*'**

Analysis

Descriptive statistics, including frequency tables and figures, were used to summarize participants’ characteristics and
self-care behaviors. For each self-care component, an average score of >3.5 was classified as “desirable,” while scores <
3.5 were considered “undesirable.” This 3.5-day threshold represents the arithmetic midpoint of the week (50%
adherence), serving as a standardized criterion for clinical interpretation. Overall self-care was assessed by calculating
the number and percentage of participants achieving desirable levels across the six components.

To compare the proportions of desirable self-care across the six SDSCA components, Cochran’s Q test was employed,
followed by post-hoc McNemar tests with Holm correction. A heatmap plot was generated to visualize these pairwise
differences.

Prior to multivariate analysis, model validation was performed using collinearity diagnostics. The Variance Inflation
Factor (VIF) for all predictors ranged from 1.16 to 2.63, well below the threshold of 5, indicating no significant
multicollinearity. Multivariate Firth logistic regression models were fitted separately for each self-care component to
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identify independent predictors, adjusting for age, gender, education, income, marital status, and disease duration. This
method was chosen to provide robust estimates and address potential issues of small sample sizes in sub-categories.
Model fit was assessed using the Akaike Information Criterion (AIC).

Associations were reported as adjusted odds ratios (ORs) with 95% confidence intervals (Cls). In addition to
statistical significance (p < 0.05), results were interpreted for clinical relevance based on the magnitude of the ORs.
To ensure the robustness of our findings, a sensitivity analysis was conducted by repeating the regression models after
excluding extreme outliers in self-care scores; the results showed no significant changes in the direction or magnitude of
the associations. All statistical analyses were conducted using R software (version 4.4.0) and SPSS version 27.

Results

A total of 160 individuals were initially enrolled, of whom 7 were excluded due to incomplete questionnaires, resulting in
a final sample of 153 participants (completion rate: 95.6%). The mean (SD) age of the study participants was 54.11 (8.97)
years, ranging from 35 to 78. Among the participants, 59 (38.6%) were <50 years, 50 (32.7%) were 51-60 years, and 44
(28.8%) were >60 years. Regarding gender, 112 participants (73.2%) were male and 41 (26.8%) were female. In terms of
marital status, 134 (87.6%) were married, while 19 (12.4%) were single or had a deceased spouse. Concerning education
level, 25 participants (16.3%) were illiterate or had only elementary education, 87 (56.9%) had completed high school or
held a diploma, and 41 (26.8%) had university education.

For monthly income, 52 participants (34.0%) reported <8 million IRR, 52 (34.0%) reported 8—16 million IRR, and 49
(32.0%) reported >16 million IRR. These categories correspond approximately to below minimum wage, around 1-2x
minimum wage, and above 2x minimum wage, respectively. Health insurance coverage was reported by 141 participants
(92.2%), while 12 (7.8%) did not have coverage. Regarding time since diabetes diagnosis, 49 participants (32.0%) had <7
years, 69 (45.1%) had 7-15 years, and 35 (22.9%) had >15 years. Additional details are provided in Table 1.

Table | Demographic, Social, and Clinical Characteristics of Participants with Diabetes (n = 153)

Count | Percentage
Age Group <=50 59 3856
50 <=60 50 32.68
>60 44 28.76
Gender Male 112 73.20
Female 41 26.80
Marital Status Single and Dead Spouse 19 12.42
Married 134 87.58
Education Level llliterate or elementary 25 16.34
High School and Diploma 87 56.86
University education 41 26.80
Income level (million IRR) Below minimum wage (8 million IRR, 2024) 52 33.99
Around |-2% minimum wage 52 33.99
Above 2x minimum wage 49 32.03
Insurance coverage Yes 141 92.16
None 12 7.84

(Continued)
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Table | (Continued).

Count | Percentage

Time Since Diagnosis (years) 7 and less 49 32.03
15-7 69 45.10
More than 15 35 22.88

Notes: Data are presented as counts and percentages.

Figure 1 illustrates the status of various self-care components. According to the chart, 82 participants (53.6%) of
participants did not perform any foot care, 67 participants (43.8%) did not engage in physical activity, 23 participants
(15.0%) did not monitor their blood glucose, and only 3 (2.0%) did not follow general dietary recommendations. In
contrast, 127 (83.0%) adhered to a specific dietary regimen as recommended, and 118 (77.1%) were non-smokers. The
proportion of participants with favorable self-care was 60 (39.2%) for general diet compliance and 32 (20.9%) for blood
glucose monitoring. Only 7 (4.6%) and 3 (2.0%) of participants performed foot care and physical activity at desirable
levels, respectively.

Figure 2 depicts the distribution of participants according to the number of self-care behaviors performed at
a desirable level. Two participants (1.3%) did not achieve a desirable level in any self-care behavior. In contrast, 29
participants (19.0%) performed one behavior, 63 (41.2%) performed two behaviors, 46 (30.1%) performed three
behaviors, 11 (7.2%) performed four behaviors, and 2 participants (1.3%) performed five self-care behaviors at
a desirable level.

The sunburst diagram further illustrates the combinations of specific self-care behaviors among participants. Among
participants performing only one desirable behavior, 19 adhered to a diabetic diet and 10 were non-smokers. Among
participants performing two desirable behaviors, the most common combinations were: 41 participants (65.1%) following
a diabetic and general diet while being non-smokers, 10 participants adhering to a diabetic diet and blood sugar
monitoring, and 6 participants following general diet and non-smoking. For participants performing three desirable
behaviors, the most frequent combinations included 32 participants adhering to both a specific and general diet while
being non-smokers, 9 participants following a diabetic diet, blood sugar monitoring, and non-smoking, and 4 participants

following other three-behavior combinations.

el PYPLs3)
26 23
(17%) (15%) 35
(22.9%)
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& (43.8%)
(53.6%) 89
(58.2%)
|
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& 127 [ Adequate (235 and <7)
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Self-Care Component

Figure | Distribution of self-care behavior levels among patients with type 2 diabetes. The stacked bar chart illustrates the percentage and frequency of patients achieving
adequate (score 2 3.5), insufficient (>0 and <3.5), and “not done” (score=0) levels for each self-care component. The components are displayed on the x-axis, with the y-axis
representing the percentage of the total sample (n=153).
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Number of
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153 (100%)

Figure 2 Patterns and combinations of diabetes self-care behaviors. The sunburst chart displays the distribution of the number of self-care behaviors performed by
participants (inner ring) and the specific combinations of these behaviors (outer ring). Percentages are calculated based on the total sample for the inner ring and based on
the respective group total for the outer ring. Abbreviations: DD, Diabetic Diet; NS, Non-Smoking; GD, General Diet; GM, Blood Sugar Monitoring; FC, Foot Care; Misc,
Unique behavior combinations with low frequency.

To examine adherence to various self-care behaviors, Figure 3 presents both the proportion of participants performing
each behavior (left plot) and the pairwise differences in adherence between components (right plot).

Among the components, diabetic diet adherence had the highest adherence, while physical activity had the lowest. To
assess overall differences among all self-care behaviors, Cochran’s Q test was performed, which was statistically
significant (p < 0.05), indicating that at least some behaviors differed in terms of adherence. This justified performing
pairwise comparisons using McNemar tests.

The right panel shows a half-matrix heatmap of pairwise differences in adherence between self-care components. Most
comparisons were statistically significant, indicating meaningful differences between behaviors. However, the comparisons
between blood sugar monitoring and medication adherence and between diabetic diet and smoking cessation were not
significant (p > 0.05), suggesting that the proportion of participants performing these pairs of behaviors was similar.

Table 2 presents the relationships between self-care components and selected demographic and social factors.
Adherence to a general diet was higher among participants with a university education (p < 0.001) and those with an
income greater than 8 million (p < 0.001). Adherence to a specific diet was higher in men (p = 0.018) and participants
with an income above 8 million (p = 0.007). Physical activity was slightly higher among female participants (p = 0.04).
Foot care was more frequent in participants over 50 years of age (p = 0.044) and those diagnosed with diabetes for more
than 10 years (p = 0.05). Blood glucose monitoring was significantly higher among participants over 50 years (p = 0.013)
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Figure 3 Adherence rates and pairwise statistical comparisons of self-care components. (Left) The horizontal bar chart shows the precise adherence percentage for each self-
care behavior. (Right) The half-matrix heatmap displays the pairwise differences (A%) between components. Red cells indicate statistically significant differences (p < 0.05$) after
Holm-Bonferroni adjustment using McNemar tests, while grey cells indicate non-significant differences. The A% values represent the difference in adherence between the
column component and the row component.

and in men (p < 0.001). Non-smoking was significantly more common among participants aged 50 and under (p = 0.047),
women (p < 0.001), and those with an income below 8 million (p = 0.001).

Prior to fitting the multivariate logistic regression models, collinearity diagnostics were performed. The results
confirmed the suitability of the predictors, with all VIF values < 2.7. Model fit was further confirmed using the
Akaike Information Criterion (AIC).

In multivariate Firth logistic regression analyses of SDSCA self-care components (Table 3), higher education was
significantly associated with better adherence to a general diet (aOR = 6.38, 95% CI: 2.75-15.73, p < 0.001). For diabetic
diet, older age was associated with lower adherence (aOR =0.31, 95% CI: 0.10-0.81, p = 0.016), while higher income showed
a positive trend (aOR = 3.34, 95% CI: 0.92—-11.68, p = 0.065). No significant predictors were identified for foot care, with wide
confidence intervals reflecting sparse data. In glucose monitoring, older age (aOR = 6.61, 95% CI: 2.33-22.18, p <0.001) and
female gender (aOR = 11.03, 95% CI: 4.29-31.49, p < 0.001) were strong independent predictors.

Regarding smoking behavior (non-smoking adherence), older age was associated with lower odds of being a non-
smoker (aOR = 0.37, 95% CI: 0.14-0.93, p = 0.033). Similarly, higher income levels were associated with a significant
decrease in the likelihood of non-smoking (aOR = 0.18, 95% CI: 0.05-0.56, p = 0.002). Conversely, marital status was
a strong predictor of adherence, with married participants being over five times more likely to be non-smokers compared
to those who were single or widowed (aOR = 5.25, 95% CI: 1.58-18.96, p = 0.007).

Discussion

The present study revealed that self-care behaviors among individuals with type 2 diabetes were suboptimal, with
particularly low adherence to physical activity and foot care, while diet-related behaviors were relatively better.
Socioeconomic factors, including income, marital status, and education, significantly influenced self-care practices,
highlighting the role of regional social and economic determinants in shaping health behaviors. The clinical significance
of these findings is underscored by the high magnitude of the observed effect sizes, particularly for education and gender,
which represent primary drivers of adherence rather than mere correlates.
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Table 2 Relationship Between Sociodemographic and Clinical Characteristics and Self-Care Components Among Participants with Diabetes (n = 153)

Age Gender Education Level Marital Status Income Insurance Time Since | Total Mean
Group(Year) Level Coverage Diagnosis (Sb)
(Million IRR) (Years)
<=50 | >60 Male | Female Up to University Single/ Married <8 >8 Yes No <=10 | >I0
Diploma Education Widowed
General Diet | Inadequate 37 56 66 27 83 (74.1) 10 (24.4) 12 (63.2) 81 (60.4) 42 51 84 9 52 41 3.2 (1.5)
(62.7) | (59.6) | (58.9) (65.9) (80.8) | (50.5) | (59.6) (75) | (63.4) | (57.7)
Adequate 22 38 46 14 29 (25.9) 31 (75.6) 7 (36.8) 53 (39.6) 10 50 57 3 30 30
(37.3) | (404) | (41.1) (34.1) (19.2) | (49.5) | (40.4) (25) | (36.6) | (42.3)
p 0.74* 0.46 * <0.001 *® 1? <0.001 * 0.23° 0.51*®
Diabetes Diet | Inadequate 6 20 14 12 21 (18.8) 5(122) 3(15.8) 23 (17.2) 15 I 24 2 13 13 4 (0.8)
(10.2) | (21.3) | (12.5) (29.3) (28.8) | (10.9) | (17.0) | (16.7) | (15.9) | (18.3)
Adequate 53 74 98 29 91 (81.3) 36 (87.8) 16 (84.2) I 37 90 117 10 69 58
(89.8) | (78.7) | (87.5) (70.7) (82.8) (71.2) | (89.1) (83) (83.3) | (84.1) | (81.7)
P 0.08* 0.018a 047° | ® 0.007 * 1 ® 0.83°
Physical Inadequate 58 92 109 | 41 (100) | 110 (98.2) 40 (97.6) 17 (89.5) 133 50 100 139 I 8l 69 I (1.2)
Activity (98.3) | (97.9) | (97.3) (99.3) 96.2) | (99) (98.6) | (91.7) | (98.8) | (97.2)
Adequate | 2 3(27) 0 2 (1.8) 1 (2.4) 2 (10.5) | (0.7) 2 | 2(1.4) | | 2
(1.7) 2.1 (3.8) (1.0) (8.3) (1.2) | (2.8)
p | ® 0.56 ° 1 0.04° 0.27° 022° 06°
Foot Care Inadequate 59 87 106 40 107 (95.5) 39 (95.1) 19 (100) 127 50 96 134 12 8l 65 0.7 (1.3)
(100) | (92.6) | (94.6) (97.6) (94.8) (96.2) | (95) (95) (100) | (98.8) | (91.5)
Adequate 0 7 6054 | 124 5 (4.5) 2 (49) 0 7 (5.2) 2 5(5) 7 (5) 0 | 6
(7.4) (3.8) (1.2) | (85)
p 0.044 ° 0.67° 1 0.6° | ® I ® 0.05°
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Glucose Inadequate | 53 68 99 22 86 (76.8) 35 (85.4) 14 (73.7) 107 37 84 110 I 66 55 22(1.8)
Monitoring (89.8) | (72.3) | (884) | (53.7) (799) | (71.2) | (832) | (78) | (91.7) | (80.5) | (77.5)
Adequate 6 26 13 19 26 (23.2) 6 (14.6) 5 (26.3) 27 (20.1) 15 17 31 I 16 16
(102) | @7.7) | (11.6) | (46.3) (288) | (16.8) | (22) 83) | (19.5) | (22.5)
p 0.013° <0.001 2 0.35° 0.55° 0.096 0.46° 0.79 *
Non-Smoking | Inadequate 8 27 35 0 22 (19.6) 13 (31.7) 7 (36.8) 28 (20.9) 4 31 33 2 16 19 0.229
(13.6) | 287) | (31.3) (77) | 30.7) | (234) | (16.7) | (19.5) | (26.8)
Adequate 51 67 77 | 41 (100) | 90 (80.4) 28 (68.3) 12 (63.2) 106 48 70 108 10 66 52
(86.4) | (71.3) | (68.8) (79.1) | (92.3) | (69.3) | (76.6) | (83.3) | (80.5) | (73.2)
p 0.047 2 <0.001 ? 0.13% 0.14° 0.001 2 0.73° 0342

Notes: *Chi-square test, ®Fisher’s exact test; p < 0.05 indicates statistical significance. Adequate = participants meeting the self-care standard; Inadequate = participants not meeting the self-care standard; SD = standard deviation; Age

Group, Education Level, Income Level, and Time Since Diagnosis were dichotomized for analysis as indicated (<50 vs >50 years; Up to Diploma vs University; <8 vs 28 million IRR; <10 vs >0 years, respectively).
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Table 3 Multivariate Logistic Regression Analyses Identifying Independent
Predictors of Desirable Self-Care Components

Self-Care Component Variable OR 95% ClI p-value | AIC

General Diet Intercept 0.23 0.11-0.45 <0.001 203.44

Education level 6.38 2.75-15.73 <0.001

Income level 2.04 0.88—4.94 0.095

Diabetic Diet Intercept 5.79 1.75-23.59 0.003 140.43
Age group 0.31 0.10-0.81 0.016
Gender 0.69 0.19-2.42 0.569

Income level 3.34 0.92-11.68 0.065

Physical Activity Intercept 0.02 0.00-0.06 <0.001 32.72
Education level .64 | 0.15-12.68 0.646

Foot Care Intercept 0.0l | 0.00-877.87 0.174 60.05
Age group 6.2 | 0.51-877.87 0.174

Disease duration | 2.38 0.46-25.64 0.327

Glucose Monitoring Intercept 0.03 0.00-0.09 <0.001 156.3
Age group 6.6l 2.33-22.18 | <0.001
Gender 11.03 | 429-31.49 <0.001

Smoking (Non-smoker) Intercept 6.09 1.89-18.96 0.007 165.09
Age group 0.37 0.14-0.93 0.033

Marital status 5.25 1.58-18.96 0.007

Education level 0.78 0.32-1.90 0.579

Income level 0.18 0.05-0.56 0.002

Notes: Odds ratios (ORs) and 95% confidence intervals (Cls) were obtained from multivariate Firth logistic
regression models performed separately for each self-care component. Variables with p-values < 0.20 in
univariate analyses were included in the models. Desirable self-care was defined as an average composite
score (or as described in the Methods). Intercept, Akaike Information Criterion (AIC), and Bayesian
Information Criterion (BIC) are also reported for each model.

Socioeconomic and gender-related patterns appeared to shape self-care behaviors in this population. Women generally
demonstrated better adherence to glucose monitoring and smoking cessation, whereas men tended to adhere more to diet-
related behaviors. These patterns may reflect underlying social roles, health beliefs, and perceived risks associated with
diabetes, as well as practical constraints such as workload and family responsibilities.>>*® Notably, the multivariate
analysis revealed an eleven-fold increase in the odds of adhering to glucose monitoring among women compared to men
(OR = 11.03). This massive disparity indicates a critical “monitoring gap” in the male population that requires urgent,
gender-targeted clinical interventions to prevent long-term complications.

Physical activity showed the lowest adherence among all self-care behaviors in this population. Environmental
factors, including high temperatures and limited recreational facilities in the region, may have further contributed to
the low levels of physical activity observed. Overall, these findings suggest that both social and environmental
determinants play an important role in influencing diabetes self-care behaviors, highlighting the need for tailored

interventions that account for gender and local contextual factors.*’
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A systematic review by da Rocha, Silva, and Cardoso also reported low levels of physical activity among individuals
with type 2 diabetes."® Similarly, a 2024 systematic review and meta-analysis by Khosravizadeh et al, including 17
studies, found a pooled mean physical activity score of 2.12 (95% CI: 1.77-2.47).'% In 2023, Amerzadeh et al reported
mean scores of 1.66 + 1.23 and 1.58 + 0.59 for the first and second items related to physical activity, values comparable
to those observed in the present study.” Moreover, Amerzadeh et al reported that 41.3% and 85.9% of participants did not
engage in any self-care for the first and second physical activity items, respectively—percentages higher than those
observed in the current study. This difference may be attributed to the older age of the sample in Amerzadeh et al’s study.

Factors such as high workload, comorbidities, financial constraints, and adverse weather conditions have been
reported as barriers to physical activity.”® In Khuzestan Province, adverse weather may partially explain the low levels
of physical activity observed in this study. Additionally, since the sample was drawn from individuals attending health
centers, comorbidities and financial constraints may further contribute to reduced physical activity. Furthermore, as
physical activity was higher among single participants than married participants, a high workload among the study
population may also be a contributing factor.

Another self-care behavior that was poorly observed among the study participants was foot care. Similar to the
present study, Khosravizadeh et al reported a mean score of 2.02 (95% CI: 1.05-2.98) for this component, which was
lower than that for general diet.'? In the study by Amerzadeh et al, adherence to foot care was even lower, with mean
(SD) scores of 1.07 (0.31) and 0.93 (0.17) for the first and second items, respectively, and 85% and 93.9% of participants
reporting that they did not perform this self-care behavior at all.”

In the present study, foot care was better among older individuals and those with a longer duration of diabetes. This
finding may be attributed to a higher perceived risk of diabetes-related complications in individuals with a longer disease
history, as fear of complications from uncontrolled diabetes has been reported as a motivating factor for engaging in self-
care behaviors.*’

Although the self-care status for blood glucose testing was better than that for physical activity and foot care, the
likelihood of having favorable blood glucose monitoring was less than half that of adhering to a general diet. Similarly,
Khosravizadeh et al reported a low mean score for this component (1.82; 95% CI: 0.64-3.01)."* Amerzadeh et al also
reported a mean score of approximately 1.97-2.06, which is comparable to the findings of the present study.” Fear of
needles has been identified as a barrier to performing this self-care behavior.?®

Smoking cessation is an important component of diabetes self-care, as continued smoking increases the risk of
developing diabetes-related complications. However, evidence indicates that people with diabetes are less likely to quit
smoking than those without the condition.?® The difficulty of quitting in this population is partly due to characteristics of
individuals with diabetes that intensify challenges during the cessation process.>’ Effective smoking cessation for people
with diabetes requires tailored and more intensive interventions, including close monitoring and education about the
specific effects of smoking on diabetes.*%!

In this study, 77.1% of participants adhered to smoking-related self-care, meaning that 22.9% were smokers—31.3%
of men and 0% of women. When compared with the age-standardized prevalence of smoking in Iran (24.4% in men and
3.8% in women),”® it appears that smoking cessation among men with diabetes has not improved in line with
recommended self-care practices. This gap may reflect the absence of coherent and targeted smoking cessation programs
in health centers for people with diabetes.

Similar to the present study, previous studies by Khosravizadeh et al, Tol et al, and Amerzadeh et al reported diet
adherence as the best-performing self-care behavior.”'**! Unlike the study by Amerzadeh et al, in the present study,
adherence to a specific diet—defined as avoiding high-fat foods such as red meat and high-fat dairy products and
consuming five or more servings of fruits and vegetables—was the strongest aspect of diet-related self-care.” Income
level was an important determinant of adherence to both general and specific diets, with higher income associated with
better compliance. This association was particularly pronounced for adherence to a specific diet. In our study, the clinical
relevance of education was most striking, with university-educated patients being over six times more likely to follow
a general diet (OR = 6.38). This high effect size suggests that current dietary guidelines may be too complex for patients
with lower literacy, highlighting a need for simplified, visual-based nutritional counseling to bridge this adherence gap.
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A key limitation in self-care research is the lack of a standard for defining “desirable” overall self-care. Using the
SDSCA, an average score is calculated for each component, but no universally accepted cutoff exists. In this study,
a score of 3.5 or above was considered desirable. To ensure these results were not influenced by extreme data points,
a sensitivity analysis was performed by excluding outliers. The results remained consistent in both magnitude and
direction, confirming the robustness of our clinical conclusions. Given the chronic nature of diabetes, expecting patients
to achieve all self-care behaviors at this level may be unrealistic. Accordingly, only 8.5% of participants met the
threshold if all six components were required, and even with a minimum of three components, only 38.6% met the
criterion. These findings indicate that overall self-care in this population is suboptimal and underscore the need for
targeted interventions to improve adherence.

Beyond methodological considerations, the observed patterns of self-care behaviors can be interpreted through
established behavioral frameworks. Health Belief Model (HBM) which posits that individuals’ actions are influenced
by their perceived susceptibility to complications, perceived severity of the disease, perceived benefits of adherence,
perceived barriers, and self-efficacy.'” In the present study, low adherence to physical activity and foot care may reflect
high perceived barriers, such as workload, comorbidities, and environmental constraints, despite awareness of potential
complications. Conversely, relatively better adherence to dietary recommendations and smoking cessation could be
attributed to higher perceived benefits and greater self-efficacy in these domains. Framing the findings within the HBM
highlights the importance of addressing both motivational and practical barriers when designing interventions to improve
diabetes self-care.

From a health-system perspective, these findings highlight opportunities to enhance self-care support within routine
clinical care. Primary-care teams play a critical role in supporting diabetes self-care, as integrated care with diverse
expertise has been associated with improvements in glycemic control and patient health behaviors in chronic disease
management.>” Self-management support embedded within primary care helps align patient priorities with personalized
care plans and facilitates structured follow-up and goal setting for behavior change.** Frameworks such as the Chronic
Care Model emphasize team-based, person-centered care that incorporates ongoing self-management support as an
essential element for improving diabetes outcomes.*

In the context of Iran’s primary health-care system, particularly in provinces such as Khuzestan, strengthening policy-
level support for diabetes self-care is essential. Community health-worker programs could play a key role in providing
ongoing education, monitoring self-care behaviors, and addressing barriers related to workload, comorbidities, and
limited access to resources. In addition, low-cost digital reminder tools (eg, SMS-based follow-ups) and culturally
adapted educational materials tailored to local dietary habits and environmental conditions may enhance adherence to
self-care behaviors. Integrating these approaches into existing primary-care services could support more effective and
sustainable diabetes self-management.

Study Strengths

One of the main strengths of the present study is the comprehensive assessment of multiple components of self-care in
people with diabetes, including general and specific diet, physical activity, foot care, blood sugar testing, and smoking
cessation, which provides a detailed understanding of self-care patterns. The use of a standardized and previously
validated instrument, the Persian version of the Summary of Diabetes Self-Care Activities (SDSCA), enhances the
reliability and comparability of the findings. Another strength is the inclusion of a relatively diverse sample in terms of
age, gender, education, and income, which allows for the exploration of demographic and social determinants of self-care
behaviors. Additionally, the study employed multiple robust statistical methods, including descriptive statistics,
Cochran’s Q and McNemar tests for comparing adherence across components, Fisher’s exact tests for bivariate
associations, and Firth multivariate logistic regression to provide stable estimates for independent predictors. Finally,
the study provides valuable local data from Khuzestan Province, which can help guide targeted interventions and inform
health policy for improving diabetes self-management in similar populations.
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Study Limitations

This study has several methodological limitations. Self-reported data may be subject to recall and social desirability bias,
potentially affecting accuracy. The cross-sectional design precludes causal inferences, and the relatively low number of
participants with optimal self-care in certain components may have limited statistical power to detect associations.

The use of convenience sampling from health center attendees may restrict the generalizability of findings to other
populations or regions. Seasonal and environmental factors, such as extreme temperatures in Khuzestan Province, may
have further influenced behaviors like physical activity. Potential residual confounding from unmeasured psychosocial
factors cannot be excluded.

A cutoff score of 3.5 was used to define “desirable” self-care; the absence of a universally accepted threshold limits
comparability with other studies, and future research could consider percentile-based or standardized z-scores for more
consistent benchmarking. Finally, implicit consent procedures were used, which should be acknowledged when con-
sidering ethical implications for international readers.

Conclusion
Self-care behaviors among people with diabetes in Khuzestan Province are generally suboptimal. Adherence is relatively
high for specific dietary recommendations and non-smoking, but critically low for physical activity and foot care. Factors
such as age, gender, income, and education influence different aspects of self-care, highlighting social and economic
determinants. Targeted educational and behavioral-support interventions addressing economic and environmental barriers
are urgently required to improve adherence, particularly in the weakest components.

Future research should evaluate culturally sensitive, structured programs and integrate objective measures alongside
self-report tools to enhance data accuracy and provide a more comprehensive understanding of diabetes self-management
in this population.

Abbreviation
SDSCA, Summary of Diabetes Self-Care Activities.
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