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Available Online: 01 Sep 2025 . Objectives: Diabetes is a major global health challenge, requiring effective self-management
¢ and medication adherence to achieve optimal outcomes. Health literacy, which includes the
ability to understand and apply health information, mediates these behaviors. This study aimed
to investigate the mediating role of diabetes health literacy in the relationship between self-
management practices and medication adherence among patients with diabetes.

Methods: This correlational study was conducted at the Babylon Diabetes and Endocrinology
Center, and 328 patients with diabetes were selected by convenience sampling. Data were
collected using the diabetes self-management questionnaire (DSMQ), medication adherence
report scale (MARS), and diabetes health literacy scale (DHLS). Validity and reliability
were confirmed by expert reviews and pilot testing (Cronbach’s o>0.80). Statistical analysis
included Pearson correlation and simple linear regression.

Results: The mean age of the participants was 45.35+9.38 years, and 56.1% were female.
Moderate levels of self-management (63.1%, 34.444+5.35) and health literacy (46.3%,
28.1245.86) were observed, while 58.8% showed good adherence to medications (25.87+3.36).
Regression analysis revealed that diabetic health literacy was a significant predictor of diabetes
self-management (3=0.625, P<0.001) and medication adherence ($=0.580, P<0.001).

Keywords: :  Discussion: Health literacy is a strong predictor of improved diabetes self-management
Diabetes mellitus, Diabetes :  and medication adherence, underscoring its critical role in diabetes management outcomes.
self-management, Medication ¢ Healthcare providers should integrate structured health literacy programs, streamline
adherence, Patient education communication, and provide personalized support to empower individuals with diabetes.
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Highlights

e The study identified diabetes health literacy as a crucial mediator between self-management practices and
medication adherence among patients with diabetes, with strong predictive relationships between self-management
and adherence to medication.

e The findings underscore the importance of structured health literacy programs and personalized support by
healthcare providers to improve diabetes management outcomes, addressing the moderate levels of self-management
and health literacy observed in the study.

Plain Language Summary

This study examined how understanding health information about diabetes (health literacy) helps patients manage
their condition and adhere to their medication schedules. The researchers found that patients who understood more
about their condition were better at managing their daily diabetes care and taking their medications correctly. This
study emphasizes the importance of educating patients about diabetes to enhance their overall well-being. Programs
that focus on clear communication and education can significantly help individuals with diabetes live healthier lives.

Introduction

iabetes is one of the health problems af-

fecting the entire world, affecting tens of

millions of people and posing major chal-

lenges to patients and health management

companies [1]. Effective diabetes man-
agement requires individuals to have sufficient health
literacy, which plays a pivotal role in understanding the
disease, managing symptoms, and adhering to treatment
regimens [2]. Health literacy is “the ability to acquire,
process, and understand basic health facts and services
needed to make appropriate health choices” [3]. For pa-
tients with diabetes, health literacy extends beyond gen-
eral knowledge to include unique abilities in self-man-
agement and adherence to treatment, which are crucial
for maintaining optimal glycemic control [4, 5].

Research has demonstrated that diabetes self-manage-
ment behaviors, including blood sugar monitoring, diet
regulation, and physical activity, are directly influenced
by patients’ health literacy levels [6, 7]. Poor health lit-
eracy is associated with inadequate understanding of dia-
betes, suboptimal self-management behaviors, and poor
glycemic management [8]. This highlights the need for
targeted interventions that enhance health literacy, en-
abling patients to manage their conditions effectively [9].

Medication adherence is another crucial aspect of dia-
betes management that greatly intersects with health
literacy [10]. Certainly, non-adherence to prescribed
medications is an important limitation to achieving fa-
vorable therapeutic outcomes in chronic conditions, in-

cluding diabetes [11]. Patients with low health literacy
may also fail to recognize medication instructions, lead-
ing to neglected dosing or incorrect administration. This
emphasizes the importance of examining how health
literacy mediates the relationship between self-manage-
ment and adherence [12].

Recent studies have begun to highlight the mediating
role of health literacy in diabetes outcomes. Health lit-
eracy is a crucial mediator, linking diabetes self-man-
agement education to improved treatment adherence
and medical outcomes. These findings suggest that im-
proving health literacy can not only improve individual
health behaviors but also promote better overall manage-
ment of diabetes, reducing the long-term burden of the
disease [13, 14]. Given this context, the current study in-
vestigated the mediating role of diabetes health literacy
in the relationship between self-management practices
and medication adherence among patients with diabetes.
Building on previous studies, this study aimed to provide
a deeper understanding of the complex relationships be-
tween these variables, thus contributing to the develop-
ment of effective interventions to improve diabetes man-
agement outcomes.

Materials and Methods
Study design and sitting

This study used a correlational design to investigate the
mediating role of diabetes health literacy in the relation-
ship between self-management practices and medication
adherence among patients with diabetes. The design
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was selected to examine the functional role of diabetes
health literacy as a mediator between self-management
and adherence behaviors, providing insights into how
these variables interact. The studies were conducted
at the Babylon Diabetes and Endocrinology Center, a
specialized facility providing comprehensive diabetes
management. This setting enabled access to various in-
dividuals managing diabetes through self-management
and prescribed treatment regimens. Patients were man-
aged during their repeated visits to the center, facilitating
an efficient record chain.

Study sample

A total of 328 patients with diabetes were recruited us-
ing convenience sampling. Participants were approached
during their routine visits to the center, ensuring a di-
verse representation of patients managing their diabe-
tes through self-management and prescribed medica-
tion regimens. This study used a convenience sampling
method to recruit 328 patients from a target population
of 2 262, based on Cochran’s formula for sample size
determination. This formula calculates the sample size
for large populations and adjusts it for finite populations
[15]. The inclusion criteria included individuals aged 18
years or older, with a diagnosis of diabetes of at least
six months’ duration, who were able to provide informed
consent and respond to study modules. Patients with se-
vere complications or cognitive impairment that could
interfere with their ability to participate were excluded.
This ensured that the results accurately reflected the re-
lationship between certain study variables.

Study instruments

Data were collected using two validated instruments.
The diabetes self-management questionnaire (DSMQ)
was used to assess patients’ self-management behav-
iors, covering aspects, such as glucose management,
dietary management, physical activity, and healthcare
utilization [16]. The medication adherence report scale
(MARS) was used to assess adherence to prescribed
medication regimens [17]. The diabetic health literacy
scale (DHLS) was used to evaluate the diabetes-related
health literacy of patients with diabetes. Both instru-
ments are widely recognized for their reliability and va-
lidity in diabetes research.

Validity and reliability

The management fully assessed the validity and reli-
ability of the instruments. Content validity was ensured
through expert review, and reliability was tested in a pi-
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lot study involving 30 participants. The reliability of the
study instruments was assessed using Cronbach’s a and
the intraclass correlation coefficient (ICC). Cronbach’s
a values exceeded 0.80 for all scales, indicating strong
internal consistency. Additionally, ICC was calculated
using a two-way mixed-effects model to assess test re-
test reliability over a two-week interval. The DSMQ
(ICC=0.89), MARS (ICC=0.87), and DHLS (ICC=0.91)
demonstrated excellent reliability, confirming the stabil-
ity and consistency of the measurements over time.

Data collection

Data collection spanned three months, during which
participants were provided with questionnaires in a
structured interview format. Trained research assistants
administered the instruments to minimize response bias
and ensure clarity in patient responses. Demographic
data, such as age, sex, marital status, education level,
occupation, monthly income, and duration of diabetes,
were also recorded to support contextual analysis.

Data analysis

The collected data were entered into a statistical pro-
gram and analyzed using descriptive and inferential
statistics. Descriptive statistics, including means, fre-
quencies, and percentages, were used to summarize
demographic and clinical variables. The Kolmogorov-
Smirnov test (K-S test) was used to test normality. The
relationship between diabetes self-management and
medication adherence was analyzed using Pearson’s cor-
relation coefficient and simple linear regression. A sig-
nificance level of P<0.05 was set for all statistical tests.

Results

In terms of statistical frequencies and percentages,
Table 1 shows the socio-demographic characteristics
of 328 patients who participated in this study. Their
ages ranged from 21 to 68 years, with a mean age of
45.35+9.38 years. Notably, more than half of the partici-
pants were women (56.1%). The majority (80.2%) were
married, (60.4%) were urban residents, (32%) were pri-
mary school graduates, (71%) were unemployed, and
(38.4%) had a limited or insufficient monthly income.
The duration of diabetes ranged from 1 to 28 years, with
a mean duration of 9.62+6.477 years.

The results in Table 2 showed that 63.1% of the pa-
tients expressed a moderate level of diabetic self-man-
agement (34.44+5.347). Regarding treatment adherence,
58.8% of patients with diabetes exhibited good adher-
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Table 1. Socio-demographic characteristics

SDVs Classification Min—Max/MeanzSD/No. (%)
21-68
Age (y)
45.35+9.38
Male 144(43.9)
Gender
Female 184(56.1)
Single 7(2.1)
Married 263(80.2)
Marital status
Divorced 3(0.9)
Widow 55(16.8)
Can’t read or write 53(16.2)
Read and write 26(7.9)
Elementary school graduate 105(32)
Education level
Middle school graduate 57(17.4)
High school graduate 38(11.6)
Diploma or college or above 49(14.9)
Employee 44(13.4)
Freelance 10(3)
Occupation
Retired 41(12.5)
Unemployed 233(71)
Sufficient 103(31.4)
Monthly income Sufficient limited 126(38.4)
Insufficient 99(30.2)
Min—Max 1-28
Duration of DM
Mean1SD 9.6216.477

SDVs: Socio-demographic variables; DM: Diabetes mellitus. Mranian Rehabilitation Mournal
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Figure 1. DHLS and DSMQ

[ranian Fehabilitation Mournal

ence (25.87+3.357). Concerning diabetic health literacy,
46.3% of patients with diabetes had a moderate level
(28.12+5.861).

The results of the simple linear regression test in Table
3 indicated that health literacy can serve as a predic-
tor of diabetic self-management ($=0.625, P=0.000)
and treatment adherence among patients with diabetes
($=0.580, P=0.000).

The results depicted in Figure 1 reveal that an increase
of 18.412 in diabetic health literacy corresponds to a prob-
ability increase of 0.5703 in diabetes self-management.
Similarly, Figure 2 demonstrates that a 15.473 point

Table 2. Overall evaluation of study parameters
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Figure 2. DHLS and MARS

increase in diabetic health literacy is associated with a
0.3703 point increase in diabetes treatment adherence.

Discussion

The results of this examination indicated that 63.1% of
the participants reported a slight stage of diabetic self-
management, with a median rating of 34.44+5.347. This
percentage is better than the findings of a study conduct-
ed in Ethiopia, wherein only 84% of patients with dia-
betes had an insufficient level of self-management. This
disparity can be attributed to variations in the accessi-
bility and effectiveness of instructional packages aimed
at promoting self-management practices in diabetic pa-
tients. According to a study conducted in the same vicin-

Parameters Score No. (%) MeantSD

Poor 25(7.6)

DSMQ Moderate 207(63.1) 34.4445.347
Good 96(29.3)
Poor 10(3)

MARS Moderate 125(38.1) 25.87+3.357
Good 193(58.8)
Poor 52(15.9)

DHLS Moderate 152(46.3) 28.12+5.861
Good 124(37.8)

Mranian [Eehabilitation Mournal

Abbreviations: DSMQ: Diabetes self-management questionnaire; MARS: Medication adherence report scale; DHLS: Diabetes

health literacy scale.
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Table 3. Predicted relationship of diabetic health-literacy between diabetic self-management and treatment adherence

Unstandardized Coefficients

Standardized Coefficients

Variables T Sig.
B Std. Error Beta
DSMQ 0.57 0.039 0.625 14.459 0.000
MARS 0.37 0.029 0.58 12.867 0.000

DSMQ: Diabetes self-management questionnaire; MARS: Medication adherence report scale.

Mranian [ehabilitation Mournal

Note: Dependent variable: DSMQ and MARS, Independent variables: DHLS.

ity, structured diabetes education packages significantly
improved self-management behaviors among patients
with diabetes [5]. The availability of such programs in
our vicinity may have contributed to the lower fees of
mild self-management. Conversely, the share of patients
with diabetes in this study displaying a slight level of
self-management is lower than that reported in Italy,
where 79.5% of patients achieved this level [18, 19].
One feasible explanation for this discrepancy is the ef-
fect of socioeconomic factors, as highlighted by a review
of equal regions offering people with disabilities, which
noted that higher levels of profit and training are asso-
ciated with better self-management outcomes [20]. In
comparison, the population in our study may face eco-
nomic or educational challenges that restrict their poten-
tial to completely adhere to gold-standard self-manage-
ment practices.

In terms of treatment adherence, 58.8% of patients with
diabetes in this study showed strict adherence to their
prescribed routine, with a mean score of 25.87+3.357.
This percentage exceeds the results from Kenyatta Na-
tional Hospital, where only 28.3% of patients with dia-
betes showed correct adherence. The higher adherence
rate found in our study could be attributed to strong
communication between healthcare providers and pa-
tients. A study from Thailand also confirmed the role
of effective counseling in improving adherence among
patients with diabetes [21]. In addition, cultural attitudes
toward health and treatment compliance in our region
may significantly influence adherence behaviors. In
contrast, the adherence rate in this study is lower than
that documented in Riyadh, Saudi Arabia, where 80.5%
of patients with diabetes reported good adherence. This
difference may also stem from differences in healthcare
systems and patient assistance services. For example, a
study in the same region reported that comprehensive
follow-up and reminders significantly improved adher-
ence rates [9].

The results revealed that 64.3% of patients with dia-
betes demonstrated a mild level of health literacy, with
an average rating of 28.12+5.861. These results are bet-
ter than those reported in a study conducted in Malay-
sia, where only 35% of patients with diabetes showed
moderate health literacy. This disparity can be attributed
to differences in healthcare infrastructure, admission to
education, and public interest campaigns in the studied
region compared to Malaysia [22]. In addition, cultural
elements and differences in the availability of diabetes
training programs may have contributed to this dispar-
ity. In our context, local health projects specializing in
diabetes management and training may have played a
significant role in improving patients’ experiences with
their condition. Conversely, our findings are lower than
those reported at the University of Hawaii at Manoa, Ho-
nolulu, USA, where 55% of patients with diabetes had a
moderate degree of health literacy [23]. This difference
may be due to more robust national health literacy pro-
grams, greater access to health management services,
and higher levels of standard education in the USA. So-
cioeconomic factors, including income and employment
costs, may also provide more supportive environments
for individuals with diabetes to gain the expertise and
skills necessary for effectively managing their condition.
Conversely, constraints including limited resources, lan-
guage differences, and inequalities in access to health
management may have hindered our members’ ability to
achieve higher levels of health literacy.

The results of the simple linear regression test indicated
a significant relationship between health literacy, diabe-
tes self-management, and treatment adherence among
patients with diabetes. Health literacy was a strong pre-
dictor of diabetes self-management ($=0.625, P<0.001)
and adherence to treatment ($=0.580, P<0.001). These
findings suggest that promoting health literacy among
people with diabetes can significantly improve patients’
ability to effectively manage the disease and adhere to
treatment protocols.



http://irj.uswr.ac.ir/
https://knh.or.ke/
https://knh.or.ke/
https://manoa.hawaii.edu/

Iranian [Ziehabilitation Bournal

Health literacy, defined as the ability to obtain, process,
and understand basic health information, plays a crucial
role in managing chronic diseases. Studies have consis-
tently shown that individuals with high health literacy
have better health outcomes. For example, a systematic
review reported that adequate health literacy is associ-
ated with improved medication adherence, effective self-
management behaviors, and better illness literacy [24].
Likewise, it has been highlighted that limited health lit-
eracy in people with diabetes is closely associated with
poor blood sugar management and a higher risk of com-
plications [25].

In this study, the regression coefficients provided quan-
titative evidence of the effect of health literacy on dia-
betes-related outcomes. Figure 1 shows that an 18.412
unit increase in diabetes health literacy predicts a 0.5703
improvement in diabetes self-management. This finding
emphasizes the potential of health literacy as a modifi-
able determinant of self-management behaviors, in-
cluding blood sugar monitoring, healthy eating, regular
physical activity, and medication adherence. Likewise,
patients with higher health literacy scores exhibited su-
perior self-management skills, resulting in fewer hospi-
talizations and an improved quality of life [26].

Moreover, Figure 2 shows a parallel trend, showing
that a 15.473 increase in health literacy in patients with
diabetes corresponds to a 0.3703 improvement in treat-
ment adherence. Adherence to treatment is vital in dia-
betes management because it directly affects blood sugar
management and reduces the risk of long-term complica-
tions. These findings are consistent with evidence from
chronic diseases, which suggests that health literacy in-
terventions targeting medication understanding and regi-
men complexity lead to significantly higher adherence
rates [27]. The practical implications of these findings
are significant. Given the global prevalence of diabetes,
interventions aimed at improving health literacy may
have far-reaching benefits. Tailored educational pro-
grams, simplified clinical instructions, and interactive
tools can empower patients to take an active role in their
management, fill literacy gaps, and address adherence
barriers. In addition, healthcare providers should pri-
oritize clear communication and assess patients’ health
literacy levels during consultations to ensure understand-
ing and effective disease management.

September 2025, Volume 23, Number 3

Conclusion

This study highlights the pivotal role of health literacy
in improving diabetes management and treatment adher-
ence among patients with diabetes. The results revealed
significant differences in self-management, adherence,
and health literacy across regions, influenced by so-
cio-economic, cultural, and healthcare system factors.
Health literacy has been identified as a strong predic-
tor of improved self-management and adherence, dem-
onstrating its critical impact on diabetes management.
Health management systems should prioritize health
literacy interventions, including structured educational
programs, simplified communication, and support strat-
egies specifically designed to enhance patients’ under-
standing and management of diabetes.

Study limitation

This study had several limitations, including the use of
a convenience sampling method, which may limit the
generalizability of the findings to broader populations.
In addition, the cross-sectional design limits the ability
to infer causality between diabetes health literacy, self-
management, and medication adherence. Self-reported
data collection methods may lead to response bias, as
participants may overestimate their behaviors. Finally,
the study was conducted at a single specialist center,
which may limit the diversity of patients’ experiences
and healthcare contexts. Future research should address
these limitations by employing longitudinal designs, di-
verse sampling methods, and multicenter approaches.
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