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Purpose: Poor glycemic control remains a major challenge and leads to complications among patients with diabetes. In this study, we
aimed to identify strategies and factors contributing to improved glycemic control among patients with diabetes in Saudi Arabia.
Patients and Methods: This cross-sectional study used a convenience sample of 144 adults with diabetes who visited primary
healthcare centers. Data were collected using a structured questionnaire that incorporated validated tools to assess multiple factors of
glycemic control.

Results: Among the 144 participants, only 41.6% achieved optimal HbAlc control, while 58.4% had suboptimal control, including
21.5% with very poor control. Physical activity levels were mostly low to moderate, and two-thirds of the participants reported poor
medication adherence. Self-efficacy was moderate, with weaknesses in diet-related confidence. Physical activity was positively
correlated with self-efficacy and negatively correlated with medication adherence. Similarly, self-efficacy was negatively associated
with medication adherence. Glycemic control was weakly associated with these variables. Regression analysis identified duration since
diagnosed with diabetes and medication adherence as significant factors of glycemic control, while self-efficacy and family support
were strongly associated with physical activity.

Conclusion: Glycemic control among patients with diabetes remains suboptimal. Targeted interventions that strengthen self-care,
foster family support, and address behavioral barriers are essential for improving diabetes management and long-term health
outcomes.
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Introduction

Diabetes mellitus is a major global public health concern and substantial health burden." The number of people with
diabetes is projected to increase to 578 million by 2030 and to 700 million by 2045.% In the Kingdom of Saudi Arabia, the
prevalence of diabetes mellitus is approximately 28% and varies across geographic regions.> The disease poses a major
public health challenge in Saudi Arabia. Accordingly, in alignment with Saudi Vision 2030, addressing the burden of
chronic diseases, particularly diabetes, has become a national priority.* Effective diabetes management requires
a multifaceted approach that includes physical activity, medication adherence, and self-efficacy. Physical activity plays
an important role in improving glycosylated hemoglobin (HbAlc).” However, physical activity levels among Saudi
adults with diabetes remain suboptimal.® Individuals who engage in regular physical activity are more likely to achieve
better glycemic control through adherence to dietary regimens and weight reduction.’

The primary therapeutic goal in diabetes care is to maintain appropriate glycemic control,' defined as the extent to which
individuals with diabetes mellitus achieve target blood glucose levels.® Better glycemic control reduces morbidity and
improves life expectancy and quality of life.” Factors associated with glycemic control can be classified into four categories:
personal/biological, clinical, medication-related, and behavioral.* Medication adherence refers to the extent to which patients
follow their prescribed diabetes medication regimen.'® Adhering to medication is essential for maintaining glycemic control,
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slowing disease progression, and reducing morbidity and mortality."' Many patients with diabetes struggle to adhere to their
medication, which is associated with poor glycemic control.'? Improving patients’ understanding of their condition is essential
for promoting adherence. Education on the importance of consistent medication use supports effective disease management.
Both patients and healthcare providers play key roles in improving adherence.'®

Self-efficacy is another important component of diabetes management, influencing patients’ ability to cope with
challenges and implement lifestyle changes. Diabetes management self-efficacy reflects an individual’s perceived ability
to perform self-management behaviors necessary for glycemic control and the prevention of complications.'® Enhancing
self-efficacy may improve patients’ capacity to manage the condition, regulate blood glucose levels, and reduce short-
and long-term diabetes-related complications.'> Achieving adequate glycemic control is essential for delaying or
preventing diabetes-related complications associated with increased morbidity and mortality. Globally, only about 50%
of all patients with diabetes maintain adequate glycemic control, while many experience poor control.'"* Effective
management of diabetes-related complications requires behavioral modifications supported by strong self-efficacy.'

The self-efficacy theory is a foundational theoretical framework for understanding how individuals’ beliefs in their
capabilities affect their actions, particularly in managing health-related behaviors.'® This concept is essential for diabetes
management, where patients must continuously engage in self-care behaviors to maintain optimal glycemic control. This
theory identifies four primary sources of information that shape self-efficacy and facilitate behavior change.

Mastery experiences, also referred to as performance accomplishments, are central to developing self-efficacy.'®
These experiences involve reflecting on past successes to evaluate one’s ability to perform future tasks. Vicarious
experiences and social persuasion also contribute to building self-efficacy. Observing others successfully perform tasks
can strengthen individuals’ beliefs in their own abilities. Emotional and physiological states, such as depression, anxiety,
and stress, can negatively affect self-efficacy and hinder the maintenance of a positive self-attitude.

Interactions among physical activity, medication adherence, and self-efficacy may be associated with glycemic
control and overall health outcomes. These relationships are complex and may be shaped by cultural, socioeconomic,
and healthcare system factors specific to Saudi Arabia. Although previous studies have examined these factors
individually, limited research has explored their combined influence on diabetes outcomes among patients with diabetes
in Saudi Arabia. Additionally, evidence regarding how local cultural and lifestyle factors influence these relationships
remains insufficient. Understanding such interactions is necessary to develop comprehensive, culturally appropriate
interventions to improve diabetes outcomes among Saudi individuals.

The primary aim of this study was to identify factors and strategies associated with glycemic control among patients
with diabetes in Saudi Arabia. This study also seeks to address gaps in understanding diabetes management within the
Saudi context. By examining physical activity, medication adherence, and self-efficacy across all types of diabetes, the
research aimed to provide insights for developing effective strategies to improve glycemic control among patients. The
findings may guide healthcare providers, policymakers, and researchers in designing targeted interventions and policies
to improve diabetes care in Saudi Arabia.

Materials and Methods
Study Design and Setting

A cross-sectional study design was employed to assess the factors associated with glycemic control among patients living
with diabetes in Saudi Arabia. Data were collected at a single point in time through an online survey administered to
patients with diabetes. The survey was conducted using validated questionnaires. The study was conducted across various
healthcare facilities in Saudi Arabia, including hospitals, primary healthcare centers, and specialized diabetes clinics, as
these institutions are well positioned to reach a diverse group of patients with diabetes.

Sampling Process

Participants were recruited using convenience sampling, which involves selecting individuals who are readily
accessible and willing to participate.'” This method was practical for this study as it enabled the researchers to
reach patients with diabetes during their routine visits to healthcare facilities or through online recruitment platforms.
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By using this approach, participants were selected based on their availability and willingness to complete the survey.
This study focused on adults aged >18 years living in Saudi Arabia who had a confirmed diagnosis of diabetes (type 1
or type 2) and had been diagnosed at least 1 year prior to study participation. Individuals who were unable to provide
consent were excluded, as were pregnant women with gestational diabetes, unless they had a prior diagnosis of
diabetes.

Sample Size
The researchers used an electronic calculator tool to estimate the sample size (https://www.danielsoper.com/

statcalc/calculator.aspx?id=1). The effect size indicated the strength of the link between the predictors and the

outcome, with 0.15 indicating a medium effect. Statistical power, usually set at 0.8, indicates an 80% chance of
detecting a real effect if it exists. The number of predictors refers to the independent variables used to predict the
outcome. With an effect size of 0.15, power of 0.8, 13 factors (10 items of demographic data and physical activity,
self-efficacy, and medication adherence), and a probability level of 0.05, the minimum sample size needed was
131 participants, ensuring sufficient power to detect meaningful associations between variables.

Instrumentation

Data were collected between December 2024 and March 2025 using a self-administered questionnaire. The questionnaire
was translated into Arabic using a forward—backward translation process to ensure linguistic accuracy. The translated version
was reviewed by two experts for content validity and pilot-tested to ensure clarity and cultural appropriateness. The
questionnaire was divided into five parts. The first part of the survey focused on collecting demographic data from
participants, and the second part included five items from a physical activity assessment adopted from Cho.'® Cronbach’s
alpha was reported as 0.79, indicating good internal consistency. The third part consisted of eight items from the Diabetes
Self-Efficacy Scale,'” yielding an excellent Cronbach’s alpha of 0.94. The fourth part involved the Morisky, Green & Levine
scale (MGL).?° The scale is a validated tool for measuring medication adherence, and it reported a Cronbach’s alpha value of
0.79. The fifth part involved assessing participants’ glycemic control by collecting their most recent HbA 1c readings, which
were self-reported.?’ The questionnaire’s overall Cronbach’s alpha was 0.889, indicating good internal consistency.

Data Analysis

An online web tool was used to develop and host the survey, ensuring participants could securely and efficiently
provide their responses. Collected data were analyzed using IBM Statistical Product and Service Solutions (SPSS)
software version 25 (IBM Corp., Armonk, NY, USA). Both descriptive and inferential statistics were used to
examine the study variables. Data were examined for outliers, and none were detected. Missing data were
addressed using mean imputation for continuous variables and mode imputation for categorical variables.
Univariate analyses were performed to describe the characteristics and distributions of the demographic and
main study variables. For medication adherence behavior and self-efficacy, mean item scores (ie., the mean of
individual item means) were estimated to summarize item-level performance for each scale, an approach com-
monly used in scale-based research to facilitate interpretability and comparability across item means.

Bivariate analysis was conducted to examine differences and associations among variables. Independent-
samples t-tests and one-way analysis of variance (ANOVA) were used to assess differences between groups,
while Pearson’s correlation coefficient was used to examine associations between continuous variables. Finally,
multivariable analyses, including multiple linear regression, were performed to explore associations among multi-
ple variables while controlling for covariates. Before conducting regression, linearity, normality, homoscedasticity,
and independence of residuals assumptions were assessed, and no violations were detected. Multicollinearity
among the independent variables was also evaluated using variance inflation factor and tolerance values, with

no problematic multicollinearity detected. Statistical significance was set at P < 0.05.
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Ethical Considerations

The study was conducted in accordance with the Declaration of Helsinki and approved by the institutional review board
of the King Saud University Medical City (Ref. No. 24/1709/IRB) before the start of the study and adhered to strict
ethical standards to protect participants’ rights and well-being. The participants were fully informed about the study’s
purpose, procedures, potential risks, and benefits. Informed consent was obtained from all participants. The first page of
the questionnaire included the statement, “Your completion of the survey indicates your agreement to participate”,
followed by a “Start” button to proceed with the survey. The participants were informed that they voluntarily agreed to
participate without coercion. All collected data were treated confidentially and accessible only to the research team.

Declaration of Generative Artificial Intelligence (GenAl) Use
Al tool was used to improve language and readability of some sentences, with caution. The content has been reviewed
and approved for publication.

Results
Table 1 presents the demographic characteristics of the participants (N = 144). Most of the respondents were female
(68.1%), and most were aged 41-50 years (31.9%). Most of the participants were married (84.0%). Two-thirds (66.7%)

Table | Sample Characteristics (N = 144)

Variables Frequency | %
Sex
Male 46 31.9
Female 98 68.1
Age groups
<30 years 19 132
31-40 45 313
41-50 years 46 319
>50 years 34 23.6
Marital status
Married 121 84.0
Not married 23 16.0
Education
llliterate 12 83
High school or less 36 25.0
University level 96 66.7
Income
<7,000 SR 56 389
>7,000 SR 88 6l.1
Living area
Urban areas 84 58.3
Rural areas 60 41.7
Time of diagnosis with diabetes
<5 years 80 55.6
25 years 64 44.4
Have a household member
diagnosed with diabetes
Yes 110 76.4
No 34 23.6
(Continued)
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Table 1 (Continued).

Variables Frequency | %

Have a household member
living with you
No, | live alone 9 6.3
1-5 members 73 50.7

Table 2 Characteristics of the Main Variables

Variables Sub-Category Score Range | Frequency | Percentage (%)
Physical activity Very low 1.0-1.49 40 27.8
Low 1.50-2.49 49 34.0
Moderate 2.50-3.49 40 27.8
High 3.504.49 15 10.4
Very high 4.50-5.0 0 0.0
Medication adherence High adherence 0 45 31.3
Medium adherence 1-2 53 36.8
Low adherence 34 46 319
Medication adherence behavior (0—4) 1.70 = 1.52

Overall Mean £ SD

Self-efficacy (0—10) Total mean * SD 6.19 = 3.11
*HbAl ¢ glycemic control Excellent/Tight <6.5% 46 31.9
Good 6.5-6.9% 14 9.7
Fair 7.0-7.9% 33 229
Poor 8.0-8.9% 20 139
Very poor 29.0% 31 21.5

Note: *HbA | c categories were used for descriptive purposes to facilitate interpretation of glycemic control levels and
do not represent formal clinical guideline classifications.
Abbreviations: SD, Standard deviation; HbAlc, Hemoglobin AlC.

of the participants had a university degree. Concerning monthly income, 61.1% earned >7,000 SR. More than half of the
participants lived in urban areas. Most of the participants had been diagnosed >5 years earlier. Table 2 shows that most
patients engaged in low-to-moderate physical activity, with very few reporting high levels of physical activity.
Medication adherence was low (mean: 1.70 + 1.52), while self-efficacy was moderate (mean: 6.19 + 3.11), with only
approximately one-third achieving high adherence. Regarding glycemic control, approximately 31.9% had excellent
control, while 22.9% and 21.5%, respectively, had fair to very poor control, indicating overall suboptimal diabetes
management.

Table 3 presents the self-efficacy assessment of patients’ confidence in managing various aspects of their disease. The
scores ranged from 0 (not at all confident) to 10 (completely confident). Among the items assessed, participants reported
the highest confidence in judging when symptoms necessitated a visit to the physician (mean: 6.79, SD: 3.10). Lower
confidence levels were reported for adhering to a diet when preparing or sharing food with individuals without diabetes
(mean: 5.65, SD: 3.17) and for maintaining regular mealtimes, including breakfast (mean: 5.86, SD: 3.26).

Table 4 shows the mean differences in glycemic control, physical activity, medication adherence, and self-efficacy
across demographic factors. Physical activity levels significantly differed between the sexes (p = 0.014). Income was
significant across self-efficacy (p = 0.001) and physical activity (p = 0.002), and those earning >7,000 SR scored higher.
Time since diagnosis also mattered, with patients diagnosed for >5 years showing higher self-efficacy and physical

activity (p = 0.012 for both). Having a household member with diabetes was significantly related to medication adherence
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Table 3 Self-Efficacy Assessment Among Patients with Diabetes

Item | Question Mean | SD
| Confidence in eating meals every 4-5 h, including breakfast daily. 586 | 3.26
2 Confidence in following diet when preparing/sharing food with non-diabetics. 5.65 3.17
3 Confidence in choosing appropriate foods when hungry (e.g., snacks). 593 3.01
4 Confidence in exercising 15-30 min, 4-5 times per week. 585 | 323
5 Confidence in preventing blood sugar drops during exercise. 6.55 3.07
6 Confidence in managing high/low blood sugar. 6.56 3.03
7 Confidence in judging when symptoms require a doctor visit. 6.79 | 3.10
8 Confidence in controlling diabetes to avoid life interference. 634 | 3.02
Total (Mean of the means) 6.19 3.1

Notes: Minimum mean score is 0, Maximum mean score is 8.

Abbreviation: SD, Standard deviation.

Table 4 Differences in the Mean Scores of the Main Variables with Regard to Demographic Factors

Variable Binary Physical p-value Medication p-value Self- p-value Glycemic p-value
Categories Activity Adherence Efficacy Control
M (SD) M (SD) M (SD) M (SD)
Sex Male 2.48 (1.00) 0.014* 1.74 (1.76) 0.869 6.05 (2.78) 0.671 9.11 (11.26) 0.624
Female 2.08 (0.86) 1.69 (1.41) 6.26 (2.57) 8.32 (7.60)
Marital status Married 2.22 (0.90) 0.714 1.69 (1.56) 0.800 6.23 (2.62) 0.658 8.74 (9.67) 0.609
Not married 2.14 (1.03) 1.78 (1.31) 5.97 (2.73) 7.70 (2.04)
Income <7,000 SR 191 (0.81) 0.002* 1.79 (1.50) 0.628 5.30 (2.63) 0.001* 9.36 (10.30) 0.399
>7,000 SR 2.39 (0.95) 1.66 (1.55) 6.76 (2.48) 8.07 (7.90)
Living area Rural 2.12 (0.86) 0.376 1.97 (1.59) 0.085 5.71 (2.37) 0.064 10.18 (13.52) 0.068
Urban 2.26 (0.97) 1.52 (1.45) 6.53 (2.77) 7.43 (1.85)
Time since <5 2.03 (0.84) 0.012%* 1.89 (1.53) 0.115 5.70 (2.81) 0.012% 9.00 (11.84) 0.519
diagnosis 25 2.42 (0.98) 1.48 (1.50) 6.81 (2.26) 8.04 (1.87)
(years)
Household Yes 2.10 (0.88) 0.011* 1.86 (1.51) 0.027* 5.81 (2.52) 0.001* 8.76 (10.14) 0.645
diabetes No 2.55 (0.98) 1.21 (1.49) 743 (2.63) 7.96 (1.73)
Education llliterate 1.92 (0.86) 0.527 1.50 (1.31) 0.863 5.07 (2.06) 0.302 8.94 (2.55) 0.397
High school 2.21 (1.00) 1.78 (1.66) 6.22 (2.63) 10.26 (12.65)
or less
University 2.24 (0.90) 1.71 (1.51) 6.32 (2.68) 7.90 (7.62)
level
Age group <30 1.95 (0.81) 0.045* 2.00 (1.53) 0.273 5.19 (2.72) 0.292 7.73 (2.43) 0.939
(years) 3140 2.44 (0.88) 1.93 (1.48) 6.58 (2.60) 9.07 (11.43)
41-50 1.98 (0.90) 1.65 (1.43) 6.20 (2.62) 8.76 (10.84)
>50 2.34 (0.99) 1.32 (1.66) 6.22 (2.60) 8.14 (2.15)
Household Living alone 1.78 (0.85) 0.361 2.11 (1.62) 0.711 4.31 (3.36) 0.084 6.47 (1.20) 0.367
members 1-5 2.23 (0.89) 1.70 (1.46) 6.29 (2.64) 9.57 (12.34)
>5 2.24 (0.97) 1.66 (1.60) 6.34 (2.44) 7.70 (1.81)

Note: *p-value <0.05.
Abbreviations: M, Mean; SD, Standard deviation.

(p = 0.027), self-efficacy (p = 0.001), and physical activity (p = 0.011). Glycemic control was not statistically significant
across any demographic factor.

Table 4 also presents differences in the main variables by education, age group, and household size using one-way
ANOVA. Outcomes did not differ significantly across education levels, although participants with university-level

6 https: Risk Management and Healthcare Policy 2026:19



Otaif and Bahari

Table 5 Multiple Linear Regression Analysis for the Factors Affecting Glycemic Control

Variables Unstandardized Coefficients | Standardized Coefficients Sig. Model Summary
B Std. Error Beta R2 p-value

Constant —1.400 2.163 0.517 | 0211 0.002*

Age —0.036 0.024 —0.046 0.126

Sex 0.147 0.546 0.922 0.788

Marital status —0.132 0.610 —0.705 0.829

Education 0.074 0.987 0.375 0.941

Income —0.896 0.542 0.981 0.098

Living area —0.082 0.450 0.109 0.855

Diagnosed time 1.197 0.494 0.867 0.015%

Family history 0618 0.494 1.134 0.210

Physical activity 0.115 0.263 0.678 0.662

Self-efficacy 0.044 0.092 0.711 0.632

Medication adherence 0.343 0.142 —0.196 0.016*

Note: *p-value <0.05.

education reported slightly higher self-efficacy and physical activity compared to illiterate participants. Age had
a significant effect on physical activity (p = 0.045), with participants aged 31-40 years reporting the highest levels.
However, no significant differences across age groups were found for glycemic control, medication adherence, or self-
efficacy. Furthermore, no significant differences were observed across household sizes, although those living alone
tended to report lower self-efficacy than those living with others.

Bivariate correlation analysis showed that physical activity was significantly and negatively correlated with medica-
tion adherence (r = —0.232, p < 0.05), whereas it was significantly and positively correlated with self-efficacy (r = 0.405,
p < 0.05). Medication adherence also demonstrated a significant negative correlation with self-efficacy (r = —0.217, p <
0.05). In contrast, glycemic control was not significantly associated with physical activity (r = 0.060), medication
adherence (r = 0.122), or self-efficacy (r = —0.020).

Multiple linear regression analysis was performed to identify the factors associated with glycemic control among patients
with diabetes. The model explained approximately 21.1% of the variance in glycemic control and was significant (p = 0.002),
indicating a good overall fit. Results revealed that two variables were significant factors of glycemic control. Only duration since
diagnosis and medication adherence showed significant associations with glycemic control. Duration since diagnosis was
positively associated with glycemic control (B = 0.867, p = 0.015), indicating that longer duration since diagnosis was related
to glycemic control. Medication adherence was also significantly and negatively associated with glycemic control (§ =—0.196,
p =0.016). Other variables, including age, sex, marital status, education, income, living area, physical activity, self-efficacy, and
family history, were not significant factors (see Table 5).

Discussion
In this study, we investigated physical activity, medication adherence, and self-efficacy and their association with
glycemic control among patients with diabetes in Saudi Arabia, while accounting for relevant sociodemographic factors.

Physical Activity

In the present study, participants demonstrated limited engagement in physical activity, with activities generally
characterized by low frequency, light intensity, shorter duration, and limited diversity. These patterns may reflect the
Saudi context, where factors such as climate and cultural norms contribute to lower levels of regular physical activity.
These findings appear inconsistent with current recommendations encouraging regular aerobic, resistance, flexibility, and
balance exercises, as well as reducing sedentary behavior among individuals with diabetes.?* Consistent with the present
findings, contemporary reviews note that most patients with diabetes do not meet recommended activity targets,> and
many remain at early stages of behavioral change.
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A cross-sectional study reported that many patients were in the pre-contemplation or contemplation stages of physical
activity engagement and demonstrated low levels of physical activity.>* Meta-analytic evidence demonstrates the benefits
of structured exercise. Across 32 randomized controlled trials, structured exercise was associated with reductions in
HbA lc, fasting glucose, body mass index, and waist circumference.” Additional studies have reported improved time-in-
range and reduced glycemic variability”> and a modest but significant improvement in HbAlc across diverse physical
activity interventions.”®

Medication Adherence

In the present study, a limited proportion of participants demonstrated high medication adherence. This distribution
indicates a substantial treatment gap, as frequent dose omissions or timing errors may compromise sustained glycemic
control for many patients. Although the between-group ANOVA on HbAlc did not reach statistical significance, the
adherence profile remained clinically meaningful because HbAlc reflects glycemic patterns and self-management
behaviors over time. Further, cross-sectional grouping may have limited statistical power in the presence of high
variability, and adherence was assessed using brief self-report measures. The negative associations reported between
medication adherence, physical activity, and self-efficacy may suggest that some participants relied more on non-
pharmacological self-care behaviors than on medication use. Thus, such findings should be interpreted cautiously due
to the cross-sectional design, and further studies are warranted to clarify these relationships.

The pattern aligns with multicenter and regional evidence indicating that medication non-adherence remains wide-
spread, particularly in low- and middle-income settings. A study from northwest Ethiopia reported low adherence among
patients with comorbidities and poor glycemic control, with factors such as cost coverage, income, self-monitoring of
blood glucose, number of medications, and comorbidity predicting adherence.'? In contrast, research conducted in
a tertiary center in India documented very high adherence and better glycemic control among adherent patients; however,
comorbidity and substance use still eroded adherence.*’

Self-Efficacy

In the present study, item-level self-efficacy scores clustered around moderate confidence for symptom appraisal and
glycemia management, whereas lower confidence was reported for maintaining dietary behaviors in social contexts and
sustaining a regular diet. Notably, the reported composite score indicated substantial variability and appeared lower than
the average item-level responses. Interpreting these findings together suggests that patients may feel capable of managing
acute glycemic events but have lower confidence in maintaining routine behavior, particularly dietary practices, which
may limit consistent day-to-day control.

These findings are consistent with evidence that higher diabetes self-efficacy is associated with better glycemic
control and well-being. A study in India reported an inverse correlation between self-efficacy and HbAlc, and found
strong associations between self-efficacy and diet adherence, family support, socioeconomic advantage, and participation
in educational programs.?® Similarly, research in Saudi Arabia found that each one-point increase on the Self-Efficacy for
Managing Chronic Disease 6-Item Scale was associated with better glycemic control and improved well-being.*

The relatively lower confidence in diet-related behaviors observed in the present study mirrors findings from
a primary-care study in Vietnam. Network analysis in that study identified diet-related self-efficacy as the most central
component among patients with well-controlled glycemia, suggesting that diet-related confidence may support broader
self-care routines.*”

Self-efficacy alone may not guarantee adequate glycemic control. A Zambian study reported high self-efficacy and
good self-care among many participants despite poor control, although good self-care remained associated with increased
and better control.®’ These findings suggest that environmental, clinical, and structural factors, such as medication
complexity, healthcare access, and comorbidity burden, may limit the translation of self-efficacy into improved glycemic
outcomes if not addressed concurrently. An Omani multi-site study similarly documented low mean self-efficacy
alongside moderate control, with variations according to age and marital status.’” These findings indicate that demo-
graphic and contextual factors may also be associated with self-efficacy patterns in the Saudi population.
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Glycemic Control

In this study, more than half of the patients did not meet the recommended targets for glycemic control, increasing their
risk for diabetes-related complications. Factors, such as limited diabetes education, lifestyle patterns, high obesity
prevalence, and physical inactivity, may contribute to the suboptimal glycemic control observed in this population.
Notably, the analysis did not identify significant associations between glycemic control and demographic variables,
suggesting that behavioral and healthcare-related factors may play a more prominent role in determining glycemic
outcomes.

These findings are consistent with previous studies from Saudi Arabia and other regions reporting similarly low rates
of glycemic control. For example, previous studies from Saudi Arabia®® and China®® similarly reported limited achieve-
ment of adequate glycemic control among patients with diabetes. Although the proportion of patients with well-
controlled glycemia in the present study was somewhat higher, most participants still exceeded recommended HbAlc
thresholds, indicating that inadequate glycemic control remains a widespread challenge.

Other studies have identified several factors associated with improved glycemic outcomes. Azzam, et al' reported that
education, employment, and physical activity were significantly associated with better glycemic outcomes in Egyptian
patients, while Tarekegn, et al’> and Phuwilert, et al’® emphasized the roles of longer diabetes duration and lower
education level in worsening control in Ethiopia and Thailand, respectively. In contrast to these findings, the present
study did not identify significant demographic associations. This discrepancy may reflect contextual differences in the
Saudi healthcare system, sample characteristics, or cultural patterns that shape diabetes care.

Demographic Factors

The analysis of demographic factors revealed several patterns related to physical activity, medication adherence, and self-
efficacy, although glycemic control did not vary significantly across subgroups. Sex differences were observed in
physical activity levels, with men reporting significantly higher activity than women. This pattern may reflect socio-
cultural and environmental barriers to women’s participation in physical activity in Saudi Arabia, including limited
access to exercise facilities and social constraints on outdoor activity. Similar patterns have been reported in China,
where female patients were less likely than male patients to achieve optimal glycemic control.**

Income was strongly associated with both self-efficacy and physical activity. Participants with higher income reported
greater confidence in managing their diabetes and engaged more frequently in physical activity. These findings are
consistent with studies from Ethiopia and Iran, which reported that lower socioeconomic status was associated with
poorer glycemic control and reduced self-care engagement.*>*” Income may influence access to healthier diets, exercise
opportunities, and healthcare resources, highlighting structural factors that affect diabetes management in the Saudi
context.

Duration of diabetes was also associated with behavioral outcomes. Patients living with diabetes for five years or
more reported higher levels of self-efficacy and physical activity than those with shorter disease duration. Similar
findings have been reported in studies conducted in Thailand and Saudi Arabia, suggesting that longer disease duration
may support the development of coping strategies and self-management routines.>*-*® Previous research also indicates
that very long disease duration may be associated with treatment fatigue and worsening glycemic control, suggesting that
the benefits of accumulated experience may be offset by the physiological progression of diabetes over time.*¢

The presence of another household member with diabetes was associated with higher adherence, self-efficacy, and
physical activity. This finding highlights the role of family and social support in diabetes management. Previous studies
conducted in India and Vietnam similarly found that family involvement improves self-efficacy, dietary adherence, and
overall glycemic outcomes.”®* In the Saudi context, where family structures are strong, such support may provide
motivation, shared knowledge, and accountability in disease management.

Age was also associated with physical activity, with older patients reporting lower activity levels. This finding aligns
with global evidence that physical activity declines with age because of comorbidities, reduced mobility, and lower
motivation.’®*® Similarly, research from Iran reported that physical activity was influenced by age, education, and
disease duration.**
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Correlation analysis demonstrated that HbAlc was not significantly associated with physical activity, self-efficacy, or
adherence, suggesting that glycemic outcomes may be influenced by complex and multifactorial pathways. In contrast,
self-efficacy and physical activity were strongly and positively correlated, consistent with evidence that higher con-
fidence in disease management promotes greater engagement in physical activity. Interestingly, both physical activity and
self-efficacy were negatively correlated with medication adherence. This relationship should be interpreted with caution,
as it may reflect differences in disease severity, treatment complexity, or limitations in behavioral measurement rather
than a substitution between medication use and lifestyle management.® It is also possible that participants with greater
confidence in self-management or higher engagement in lifestyle modification relied more on non-pharmacological
approaches to diabetes management. Conversely, individuals with more severe or uncontrolled diabetes may have
required stricter medication regimens despite lower engagement in physical activity and self-management practices.

Regression Analysis

The regression analysis provided further insight into factors associated with glycemic control. Longer duration of
diabetes and medication adherence were significant factors associated with glycemic outcomes, suggesting that disease
progression, increased treatment complexity, and challenges in maintaining consistent follow-up may impact metabolic
control. Similar results have been reported in studies from Saudi Arabia®® and Thailand,*® where longer disease duration
was strongly associated with HbAlc levels, reflecting the cumulative effects of pancreatic B-cell decline, treatment
fatigue, and increased complications over time. The association reported between medication adherence and glycemic
control may also reflect that patients with uncontrolled HbAlc levels are more frequently prescribed intensive treatment
regimens and require closer medication management. Thus, further longitudinal research is recommended to better
clarify the relationship between medication adherence and glycemic control over time. The role of medication adherence
is supported by findings from Jordan®® and Spain,*® reinforcing the notion that adherence is an important component of
glycemic control across healthcare settings.

Study Limitations

The study provides insights into factors associated with glycemic control by examining physical activity, medication
adherence, self-efficacy, and demographics in a clinical population. The use of validated instruments strengthened the
reliability of the measurements, and the focus on patients receiving routine care increased the practical relevance of the
findings. However, several limitations should be acknowledged. First, the study relied on self-reported data, which may
be subject to recall and social desirability bias. Second, the cross-sectional design limits the ability to establish causal
relationships between glycemic control and behavioral factors. Third, the HbAlc values were self-reported rather than
clinically verified, which may have introduced variability. Additionally, the single-center design and relatively small
sample size may limit generalizability and statistical power. The absence of objective measures, such as activity trackers
or pharmacy records, may limit the precision of the behavioral assessments. Finally, differences between Type 1 and
Type 2 diabetes were not examined. Future research should distinguish between diabetes types and incorporate objective
measurements and longitudinal designs to provide a more comprehensive understanding of glycemic control.

Implications of the Study

Nurses play a key role in supporting patients with diabetes by guiding lifestyle changes, building confidence, and
ensuring equitable access to care, especially for those in rural or low-resource settings. Nurse managers should strengthen
systems that support regular follow-up and counseling. Nursing education should integrate the medical and behavioral
aspects of diabetes to prepare future nurses to better understand and manage patient needs. Finally, nursing research
should employ longitudinal designs and objective measures to better understand how self-care behaviors affect glycemic
control.

Conclusions
Less than half of the patients in this study achieved adequate glycemic control, and many reported low levels of physical
activity, moderate self-efficacy, and challenges in diet management. Medication adherence and duration since diagnosed
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with diabetes were key factors of glycemic outcomes; whereas, family support was associated with improved self-

efficacy. These findings suggest that diabetes management strategies should emphasize patient education, behavioral

support, and strategies that promote adherence and physical activity, while also providing psychosocial support for those

with a family history of diabetes. Moreover, interventional research is necessary to develop and identify effective

strategies for improving diabetes management.
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