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Abstract: This study aimed to examine the effects of a health literacy promotion program using
infographics combined with health behavior counseling among patients with type 2 diabetes in Nakhon
Nayok Province, Thailand. A quasi-experimental, one-group pretest—posttest design was used with 30
purposively selected patients. The intervention consisted of a health literacy program integrating
infographics and health behavior counseling. Data were collected using health literacy and health behavior
questionnaires and glycated hemoglobin (HbA 1¢) measurements. Descriptive statistics and paired-sample
t tests were used for data analysis. After the intervention, participants showed significant improvements
in health literacy, including knowledge, access to healthcare services, communication skills, self-
management, media literacy, and decision-making (p < 0.01). Health behaviors related to diet, physical
activity, stress management, smoking and alcohol control, and medication adherence also improved
significantly (p < 0.01). HbA1c levels significantly decreased after the intervention (p < 0.01). The use of
infographics combined with health behavior counseling effectively enhanced health literacy, promoted
healthy behaviors, and improved glycemic control. This program can be integrated into healthcare
settings to strengthen diabetes self-management, improve health outcomes, and reduce the risk of
diabetes-related complications.
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1. Introduction

Diabetes is a chronic noncommunicable disease that poses a significant global health problem, with
its prevalence steadily increasing worldwide [17]. Diabetes-related complications can affect multiple organ
systems and include stroke, chronic kidney disease, cardiovascular disease, and diabetic retinopathy [27].
At the 7th Global Conference on Health Promotion in Nairobi, Kenya, the World Health Organization
emphasized that Member States should prioritize the development of health literacy among their
population. Health literacy encompasses cognitive and social skills that motivate individuals to access,
understand, and use information to maintain and improve their health [37].

In this context, health literacy encompasses the ability to find, assess, and integrate diverse types of
health information from various contexts. It also requires knowledge of health terminology and an
understanding of the culture of the healthcare system [47]. The development of adequate health literacy
and the adoption of appropriate health behaviors can help patients with diabetes better control their blood

© 2026 by the authors; licensee Learning Gate
History: Received: 25 May 2026; Revised: 22 July 2026; Accepted: 27 July 2026; Published: 24 August 2026
* Correspondence: phitsaran.t@rumail.ru.ac.th


https://orcid.org/0009-0006-9099-8063
https://orcid.org/0009-0007-7722-9814
https://orcid.org/0009-0000-2742-7256

141

glucose levels and reduce or delay the onset of complications. This can be achieved by developing the
ability to seek, understand, and apply health information; manage barriers; communicate effectively; and
make informed decisions to maintain appropriate health behaviors. For patients with diabetes, adequate
health literacy contributes to an accurate understanding of the disease and appropriate self-care. When
taced with health-related problems and barriers, patients are better able to make informed decisions.
These abilities enable them to improve glycemic control, reduce disease severity, and delay the onset of
complications, even if diabetes is a chronic condition with no definitive cure [57.

Thailand aims to become a leading medical and health hub in alignment with the goals of the 13th
National Health Development Plan (2028—-2027), which focuses on transforming the Thai health system
toward sustainability based on the principles of the Sufficiency Economy Philosophy, the Bio-Circular-
Green (BCG) Economy Model, and resilience. The plan emphasizes enhancing health literacy among the
population, ensuring equitable access to high-quality healthcare services, developing a high-value health
economy, and establishing sustainable support mechanisms [67]. The 20-Year National Strategy, which
envisions Smart Thailand and Smart Thai citizens, emphasizes that people of all age groups should
possess adequate health literacy and the ability to manage their own health. The National Reform Council
has proposed making the promotion of public health literacy a national priority, incorporating health
literacy development into the 20-Year National Strategy, and supporting research and population-based
surveys on health literacy and health behaviors every 3—5 years [7].

A review of research on the effectiveness of multidisciplinary team-based care in achieving diabetes
remission revealed statistically significant differences in mean body weight, waist circumference, body
mass index, and HbA 1c levels after a 24-week intervention. Furthermore, 90% of patients were able to
reduce their diabetes medication use, 50% discontinued their medications, and 26% maintained medication
discontinuation for more than 8 months [87.

Research on the development of a health literacy system focusing on health behaviors and HbA1c
levels among patients with type 2 diabetes revealed that participants demonstrated improvements in
health literacy, health behaviors, and glycemic control, as reflected by reduced HbA1c levels following
the intervention [97. Another study examined health literacy among patients with type 2 diabetes who
had received continuous treatment for at least three months at a subdistrict health-promoting hospital in
Ongkharak District, Nakhon Nayok Province. Using a survey research design, a sample of 200 patients
was selected through purposive sampling [10, 117]. The results revealed that patients with type 2 diabetes
had moderate levels of health literacy (X = 2.40-2.80) in terms of knowledge and understanding and good
levels (x = 8.20) in terms of access to healthcare services, communication skills, media and information
literacy, and decision-making. Their health behaviors, including physical activity, emotional management,
smoking, alcohol consumption, and medication adherence, were moderate (X = 1.20-1.80), while their
dietary behaviors were good (X = 2.20). The study also revealed that patients lacked a clearly defined
framework for health literacy development.

The Community Health Center in Ongkharak District, Nakhon Nayok Province, Thailand, is a
primary care facility that serves the local population. However, a clearly defined model for providing
health literacy interventions to patients with type 2 diabetes is lacking. A review of previous studies also
revealed no clearly established model addressing this issue. This gap highlights the need for such a model
and is consistent with the Ministry of Public Health's policy to promote health literacy across all age
groups, particularly among individuals with chronic diseases such as diabetes, hypertension, and stroke.
Interviews with public health personnel revealed that a major challenge was the inability of patients with
diabetes to maintain their blood glucose levels within the recommended target range. This problem was
associated with various unhealthy behaviors, including poor dietary habits, inadequate emotional
management, insufficient physical activity, alcohol consumption, smoking, and poor medication
adherence. This situation is consistent with the national research agenda of the Ministry of Public Health,
which emphasizes the development of community-based models, the expansion of research and
development in specific areas, and the creation of integrated community development models.
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Therefore, the research team sought to examine the effectiveness of a health literacy promotion
program using infographics combined with health behavior counseling among patients with type 2
diabetes in Nakhon Nayok Province, Thailand. To promote sustainable behavior change through
enhanced health literacy, researchers have recognized the importance of incorporating principles of
acceptance and commitment therapy (ACT) as an innovative approach to strengthening self-efficacy and
intrinsic motivation. This approach focuses on creating a supportive and psychologically safe environment
in which individual challenges can be explored in depth, and patients can receive psychological support
to overcome barriers to self-care. By presenting complex health information in a clear, concise, and easily
understandable format, infographics serve as effective communication tools. Integrating in-depth
counseling with appropriate health communication media may significantly increase health literacy and
lead to measurable improvements in health behaviors and clinical outcomes. Accordingly, this study aimed
to evaluate the effects of this integrated intervention and generate evidence to support the development
and implementation of health literacy programs in local healthcare settings.

1.1. Research Objectives
The objective of this study was to compare health literacy, health behaviors, and HbA1c levels among
patients with type 2 diabetes in Nakhon Nayok Province, Thailand, before and after the intervention.

1.2. Research Framework
The research team developed a program based on the health literacy concept [47] to promote health
literacy through infographics combined with health behavior counseling [127.

The Health Literacy Program consists of:

I!!J Independent variables:

1. Exchange of knowledge and understanding about type 2 diabetes.

2. Training in skills for accessing health services through online media channels.
3. Exchange of experiences to enhance expertise.
4

. Exchange of knowledge regarding problems and methods for managing
and solving them.

5. Case study analysis and synthesis to develop health media literacy. (- )
6. Case studies focused on making correct and appropriate decisions. Dependent variables:
7. Monitoring and tracking of health behaviors.

~ s 1. Health literacy

4 b
Counseling Process 2. Health behavior
Independent Variables: 3. HbATc (glycated hemoglobin)
1. Building rapport and creating a safe space to reduce resistance and encourage L )

openness to health information.

2. Exploring behaviors and raising awareness of thoughts and emotions that
hinder disease management.

3. Adjusting perceptions and promoting cognitive defusion to reduce the influence
of sugar cravings and foster acceptance of reality.

4. Cultivating life values and committing to action to build intrinsic motivation for
behavioral change.

5. Conclusion: Strengthening mental resilience to support sustainable self-regulation

and health maintenance.
\ J

Figure 1.
Research conceptual framework.

2. Research Methodology
This study employed a quasi-experimental one-group pretest—posttest design. Participants received
the health literacy promotion program, and outcomes were measured before and after the intervention.
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The study population consisted of patients with type 2 diabetes who had received continuous care for
at least 6 months at a subdistrict health-promoting hospital in Ongkharak District, Nakhon Nayok
Province, Thailand, and who had moderate or below-average scores in each domain of the health literacy
assessment. The sample size was calculated using Cohen [107, assuming a large eftect size (d = 0.80), a
95% confidence level, and appropriate statistical power for an experimental study. To account for potential
attrition during the study, the final sample size was set at 30 participants. Participants were selected
through purposive sampling on the basis of predefined eligibility criteria [117].

The inclusion criteria were as follows: (1) male and female patients aged 20 years or older with a
diagnosis of type 2 diabetes; (2) diagnosed by a physician; (3) receiving continuous care at a community
health center for at least 6 months; (4) having moderate or below-average health literacy in all assessed
domains; and (5) providing written informed consent to participate in the study.

The exclusion criteria were as follows: (1) participation in fewer than four of the six intervention
sessions or (2) withdrawal from the study at any time for any reason.

2.1. Research Tools
The research team developed the following instruments:

1. Intervention Tools: These tools included a health literacy promotion program for patients with
type 2 diabetes that integrated counseling based on the principles of acceptance and commitment therapy
(ACT) with infographics. The program was developed by researchers on the basis of a health literacy
framework and through participatory discussions and brainstorming sessions with key stakeholders,
taking into account the specific problems and needs of the local context. The stakeholders included district
public health officers, directors of subdistrict health-promoting hospitals, registered nurses, public health
professionals, patient care support staff, patients with type 2 diabetes, and village health volunteers
(VHVs). A total of 12 stakeholders participated in the program development process [137] and were
recruited using snowball sampling [147].

The data were then analyzed and synthesized 1387, resulting in a draft health literacy model that was
presented to stakeholders for feedback and further refinement. The research team subsequently submitted
the draft model to three experts in relevant fields for content validity assessment. The index of item-
objective congruence (IOC) values ranged from 0.66 to 1.00, and the model was revised on the basis of
the experts' recommendations. The model included activities designed to enhance knowledge and
understanding of type 2 diabetes; develop skills in accessing online health information and services;
promote experience sharing to strengthen health literacy skills; facilitate discussions of health-related
problems and potential solutions; analyze and critically evaluate health information and media through
case studies; develop appropriate and informed decision-making skills through case-based learning; and
monitor health behaviors, including diet, physical activity, emotional management, smoking, alcohol
consumption, and medication adherence.

Combined with counseling based on the principles of acceptance and commitment therapy (ACT), the
program focuses on building therapeutic relationships and creating psychologically safe spaces, exploring
behaviors and enhancing self-awareness, adjusting perceptions and promoting cognitive defusion,
cultivating personal values and strengthening commitment to value-based actions, and concluding with
activities aimed at strengthening psychological resilience.

The media used in the program included infographics, internet-based resources, and mobile devices.
Content validity was assessed by three experts based on the appropriateness of the content, activity
implementation, duration, media and materials, and methodology. The index of item-objective congruence
(I0C) values ranged from 0.67 to 1.00.

2. Health literacy questionnaire [97]: The health literacy questionnaire consisted of the following
sections:

1) General Information Questionnaire: This section included items on sex, age, marital status,
educational level, monthly income, religion, and duration of illness. The items were presented in a
checklist and open-response format.
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2) Knowledge Test: This section assessed knowledge related to diet, physical activity, emotional
management, smoking, alcohol consumption, and medication adherence and consisted of 14 items. Each
correct answer was assigned a score of 1, whereas each incorrect answer was assigned a score of 0. Total
scores were converted into percentages and interpreted according to the following criteria: good (80.00—
100.00%), moderate (50.00~79.99%), and needs improvement (0.00-49.99%) [117]. The reliability of the
test, which was assessed using the Kuder—Richardson Formula 20 (KR-20), was 0.78.

3) Health Literacy Questionnaire: This section assessed five domains of health literacy: access to
healthcare services (5 items), communication skills (6 items), management of health conditions (7 items),
media literacy (5 items), and decision-making (4 items). The questionnaire employed a 5-point Likert scale
ranging from 1 (never) to 5 (always). The mean scores were interpreted according to four levels: needs
improvement (1.00-2.00), average (2.01-3.00), good (3.01-4.00), and excellent (4.01—5.00). The reliability
coefficients for the five domains were 0.75, 0.89, 0.90, 0.91, and 0.88, respectively [117.

4) Health-Promoting Behavior Questionnaire: This section consists of 20 items and uses a 5-point
rating scale ranging from O to 4, with the following response categories: 4 = regularly practiced (7
days/week), 3 = frequently practiced (5—6 days/week), 2 = occasionally practiced (3—4 days/week), 1 =
rarely practiced (1-2 days/week), and 0 = not practiced. Mean scores were interpreted according to four
levels: needs improvement (0.00—1.00), average (1.01-2.00), good (2.01-3.00), and excellent (3.01—4.00).
The questionnaire’s reliability coefficient was 0.99 [117].

5) Glycated hemoglobin (HbA1c): The participants' HbA1c levels were obtained from the medical
records of the community health center.

Data Collection: This study received ethical approval from the Human Research Ethics Committee of
Phranakhon Rajabhat University (Document No. 01.020/68) on July 25, 2025. The research team also
completed training in human research ethics in accordance with the principles of the Declaration of
Helsinki. Ethical considerations included obtaining written informed consent, maintaining the
confidentiality of participants' data, reporting findings in aggregate form, ensuring voluntary
participation and the right to withdraw from the study at any time without penalty, and clearly explaining
the study's objectives, procedures, potential benefits, and possible risks before participants decided
whether to participate.

1. The research team reviewed the relevant literature on the healthcare setting, health literacy, health
behaviors, and related studies.

2. The research team developed a draft health literacy model through participatory discussions,
analysis, and synthesis in collaboration with stakeholders, and prepared an implementation plan.

3. The draft health literacy model was submitted to relevant experts for content-validity assessment,
revised based on their recommendations, and subsequently presented to stakeholders for further feedback
and refinement.

4. The research team implemented the health literacy model over 12 weeks as follows:

1) The research team explained the study procedures to the participants, administered the health
literacy and health behavior assessment instruments, obtained preintervention HbA1c levels from the
participants' medical records, and scheduled appointments for the intervention activities.

2) The research team implemented the developed health literacy promotion program over 12 weeks.

3) After the intervention, the research team administered the health literacy and health behavior
assessment instruments again and obtained postintervention HbA 1c levels from the participants' medical
records.

Data were analyzed using descriptive statistics, including percentages, means, and standard
deviations. A paired-sample t-test was used to compare health literacy, health behaviors, and HbA 1c levels
before and after the intervention.
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3. Research Results

The majority of patients with type 2 diabetes at the subdistrict health-promoting hospital in
Ongkharak District, Nakhon Nayok Province, Thailand, were female (90.00%). The mean age was 47.87
years (SD = 7.04; range = 3059 years). A total of 56.70% of the participants were married, and 66.70%
had completed primary education. The mean monthly income was 8,620.00 Thai baht (SD = 3,577.36;
range = 4,000—20,000 Thai baht), and the mean duration of diabetes was 9.97 years (SD = 3.70; range =
5—17 years).

B Before Intervention (Pretest) B After Intervention (Posttest)
100
Increase of 43.70% 85.55%
80 Statistically significant
(p<0.01)
&
;ug,’ 60
€ 41.85%
£ 40
o
20 -
0
Before Intervention (Pretest) After Intervention (Posttest)
Figure 2.

Knowledge scores on health promotion and prevention of diabetes complications.

As shown in Figure 2, among patients with type 2 diabetes who received the health literacy promotion
program at a community health center in Nakhon Nayok Province, Thailand, the mean knowledge and
understanding score regarding health promotion and the prevention of diabetes-related complications
increased from 41.85% before the intervention to 85.55% after the intervention.
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_/I Mean scores increased across 5 domains of health literacy

@ Before Intervention (Pretest)
ll after participation in the health literacy promotion program.

@ After Intervention (Posttest)

5 e
4.54 4.54
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@
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o
w
=
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=
G
Access to Communication Management of Media Decision-
health services skills health conditions literacy making
The mean scores in all 5 domains Before Intervention (Pretest) After Intervention (Posttest)
showed significant improvement .
after the health literacy 22915 2.38: 152.07" 11" 2111209 454 | 454 | 433 | 430 | 4.30
promotion program. 1 2 3 4 5 1 2 3 4 5
Figure 3.

Health literacy scores before and after the intervention among patients with type 2 diabetes.

The data in Figure 3 show that patients with type 2 diabetes at a community health center in Nakhon
Nayok Province, Thailand, who received the health literacy promotion program demonstrated
improvements in access to healthcare services, communication skills, health condition management, media
literacy, and decision-making. The mean scores for these five domains increased from 2.29, 2.38, 2.07,
2.11, and 2.09 before the intervention to 4.54, 4.54, 4.33, 4.30, and 4.30 after the intervention, respectively.

Mean scores increased across all health behaviors after

@ Before Intervention (Pretest)
participation in the health literacy promotion program.

B After Intervention (Posttest)

3.10 ; : : 3.26 3.23

Mean Score (1-5)

% @ ©

Reducing the Increased intake Increased Management of Reduction and Adherence to
consumption of of fruits and physical stress, sadness, avoidance of smoking prescribed
sugary, fatty, and vegetables activity and anxiety and alcohol medication
salty foods

consumption

The mean scores of all health behaviors

significantly improved after the health literacy i
promotion program. 2.02 | 2.07 | 2.01 | 2.00 | 2.00 | 2.1 | 1.91 3.10 | 3.01|3.04 | 3.08 | 3.26 | 3.23 | 3.13
Figure 4.

Health behavior scores before and after the intervention among patients with type 2 diabetes.
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The data in Figure 4 show that patients with type 2 diabetes at a community health center in Nakhon
Nayok Province, Thailand, who received the health literacy promotion program demonstrated
improvements in seven health behaviors: reducing the consumption of sugary, fatty, and salty foods;
increasing fruit and vegetable intake; engaging in physical activity; managing stress, sadness, and anxiety;
reducing or avoiding smoking; reducing or avoiding alcohol consumption; and adhering to prescribed
medications. The mean scores for these seven health behaviors increased from 2.02, 2.07, 2.01, 2.00, 2.00,
2.11, and 1.91 before the intervention to 3.10, 3.01, 3.04, 3.08, 3.26, 3.23, and 3.13 after the intervention,
respectively.

Table 1.
Comparison of health literacy and health-promoting behaviors before and after the intervention.
Variables Assessment Mean SD t P
1. Health literacy
1.1 Health knowledge and Pre-intervention 41.85% 14.49
. X X o 17.131 <0.01
understanding Post-intervention 85.55% 12.76
1.2 Access to health information Pre-intervention 2.29 0.28 o
X - - 37.660 <0.01
and services Post-intervention 4.54% 0.27
1.3 Communication to enhance Pre-intervention 2.38 0.22
ormutication to- _ _ 36.307 <0.01
health literacy Post-intervention 4.54 0.20
1.4 Self-management for health Pre-intervention 2.07 0.18 .
; - - 36.525 <0.01
promotion Post-intervention 4.38 0.22
1.5 Media and health Pre-intervention 2.11 0.25
S . . ; - 37.359 <0.01
information literacy Post-intervention 4.30 0.24
1.6 Appropriate health decision- Pre-intervention 2.09 0.24
§ ppropriate health decisio : : 30.254 <0.01
makmg Post-intervention 4.30 0.31
. Pre-intervention 2.02 0.25
2. Overall health behaviors - - 18.465 <0.01
Post-intervention 3.10 0.2
2.1 Reducing the consumption of Pre-intervention 2.07 023
foods high in sugar, fat, and p . . 13.878 <0.01
sodium ost-Intervention 3.01 0.32
2.9 Increasi hvsical activity z Pre-intervention 2.01 0.41
ncreasing p ysical activity and : : 9.298 <0.01
exercise Post-intervention 3.04 0.32
g i i Pre-intervention 2.00 0.38
2.3 Man.agmg stress, depression, : : : 11.540 <001
and anxiety Post-intervention 3.08 0.31
2.4 Reducing or abstaining from Pre-intervention 2.00 0.64 9.690 <0.01
alcohol consumption Post-intervention 3.26 0.44 ' ’
) o . Pre-intervention 2.11 0.38
2.5 Reducing or quitting smoking - - 7.441 <0.01
Post-intervention 3.23 0.58
2.6 Adherence to prescribed Pre-intervention 1.91 0.40
an p : : 10.899 <0.01
medication Post-intervention 3.18 0.41

The data in Table 1 show that patients with type 2 diabetes who were treated at a community health
center in Nakhon Nayok Province, Thailand, had significantly higher mean health literacy scores after
the intervention than before the intervention. Significant improvements were observed across all domains,
including knowledge and understanding, access to healthcare services, communication skills,
management of health conditions, media literacy, and decision-making. Health-promoting behaviors also
improved significantly after the intervention, including reducing the consumption of sugary, fatty, and
salty foods; increasing fruit and vegetable intake; engaging in physical activity; managing stress, sadness,
and anxiety; reducing or avoiding smoking; reducing or avoiding alcohol consumption; and adhering to
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prescribed medications. Overall, compared with baseline values, all health literacy domains and health-
promoting behaviors significantly improved after the intervention (p < 0.01).

Table 2.
Comparison of HbA 1c levels before and after the intervention within the group.
Variable Assessment n | Mean | SD t p
3. Glycated hemoglobin (HbA1c), % Pre-intervention 30 10.50 | 2.77 | 4.485 | <0.01
Post-intervention 30 8.85 1.54

Table 2 shows that patients with type 2 diabetes who were treated at a community health center in
Nakhon Nayok Province, Thailand, had significantly lower HbA1c levels after the intervention than at
baseline. These findings indicate that the intervention was effective in improving glycemic control among
the participants. The difference in HbA1lc levels before and after the intervention was statistically
significant (p < 0.01).

4. Discussion and Conclusion

The results revealed that the health literacy promotion program involving the use of infographics
combined with health behavior counseling significantly improved health literacy among patients with
type 2 diabetes in Nakhon Nayok Province, Thailand. Significant improvements were observed across all
domains of health literacy, including knowledge and understanding, access to healthcare services,
communication skills, management of health conditions, media literacy, and decision-making. Health-
promoting behaviors also improved significantly after the intervention, including reducing the
consumption of sugary, fatty, and salty foods; increasing fruit and vegetable intake; engaging in physical
activity; managing stress, sadness, and anxiety; reducing or avoiding smoking; reducing or avoiding
alcohol consumption; and adhering to prescribed medications. Furthermore, the HbA1c level decreased
significantly after the intervention, indicating improved glycemic control.

This may be explained by the initial assessment of the health literacy problems and needs of patients
by the research team, followed by focus group discussions with stakeholders to develop a health literacy
program tailored to the specific local context. In particular, the program integrated a counseling process
based on the principles of acceptance and commitment therapy (ACT), which served as a key mechanism
for facilitating changes in patients' internal psychological processes. This approach involved creating a
psychologically safe and supportive environment that helped patients reduce resistance and accept the
reality of living with their illness without judgment. The process also promoted awareness of thoughts
and emotions that could hinder self-care, such as cravings for sugary foods or feelings of hopelessness,
and helped patients practice cognitive defusion by learning to observe their thoughts without
automatically reacting to or being controlled by them.

To mitigate the influence of triggers that contribute to unhealthy behaviors, a key mechanism for
change is the clarification and cultivation of personal values.

This process shifts motivation from externally imposed medical goals toward intrinsic motivation
grounded in personally meaningtful values, thereby promoting resilient and sustainable engagement in
health-promoting behaviors, even in the face of temporary obstacles or setbacks.

This approach included knowledge sharing; skills training in accessing online health information and
healthcare services; experience sharing to strengthen health literacy skills; discussions of health-related
problems and problem-solving strategies; case-based activities involving the analysis and critical
evaluation of health information and media; exercises designed to promote appropriate and informed
decision-making; and the monitoring and evaluation of health-promoting behaviors, all of which were
integrated with counseling processes.

The process consisted of four steps:

1) Exploring individual behaviors to identify the problems and barriers contributing to unhealthy

behaviors.
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2) Setting goals for health behavior change.

3) Collaboratively developing health behavior-change strategies between the counselor and the
patient.

4) Evaluating counseling outcomes to determine the need for further support and readiness for
counseling termination.

This process was implemented through infographic-based communication in an online group,
including discussions, question-and-answer sessions, and activity summaries facilitated by experts in
cognitive development, health education and behavioral science, psychology, and sports science over 12
weeks. These findings are consistent with those of previous research examining health literacy levels
among patients with type 2 diabetes who were treated at the diabetes clinic at the Endocrinology Center
of King FFahad Medical City [157].

The majority of participants (68.7%) had adequate health literacy. These findings are consistent with
the results of the present study and with previous research indicating that patients who received training
based on the principles of acceptance and commitment therapy (ACT) tended to monitor their blood
glucose levels more frequently and had significantly lower HbA 1¢ levels than those who received general
health education. Furthermore, acceptance was identified as a key factor in helping patients overcome
resistance to treatment.

These findings are consistent with those of a previous study that examined the effectiveness of
acceptance and commitment therapy (ACT) in reducing psychological distress and improving self-
management among patients with type 2 diabetes. The study revealed that ACT had significant positive
effects on self-management ability and disease-related anxiety. A key mechanism underlying these effects
was enhanced psychological resilience, which enabled patients to accept their condition and adhere to
their treatment plans more consistently than those who received education alone did [167.

These findings are consistent with those of a previous study that examined health literacy levels
among patients with type 2 diabetes receiving care at Golestan Hospital in Ahvaz, Iran. Most participants
reported inadequate health literacy (46.7%), followed by marginal health literacy (89.5%) and adequate
health literacy (13.8%). These findings are also aligned with the Shanghai Declaration on Promoting
Health in the 2030 Agenda for Sustainable Development, adopted at the 9th Global Conference on Health
Promotion, held in Shanghai, China, from November 21 to 24, 2016. The Declaration emphasizes three
key pillars for advancing health promotion, with health literacy identified as one of'its core pillars [177:

1. Good governance refers to the establishment of strong policies and governance mechanisms that
promote accessible and affordable health choices for the public, as well as the development of sustainable
systems through collaboration across all sectors of society.

2. Healthy cities and communities refer to creating clean, safe, and healthy environments where people
can live, work, and participate harmoniously in community activities while maintaining good health and
well-being.

3. Health literacy and social mobilization enhance the knowledge and social skills necessary to enable
individuals to make informed decisions about their own health and that of their families. This is consistent
with Nutbeam's definition of health literacy, which describes it as the cognitive and social skills that
determine individuals' motivation and ability to access, understand, and use health information in ways
that promote and maintain good health [47].

This includes developing an understanding of the health context and fostering changes in attitudes
and motivation that promote appropriate and independent health behaviors. These findings are consistent
with those of a previous mixed-methods study that examined the effects of a health literacy intervention
on health behaviors and glycated hemoglobin (HbA 1¢) levels among patients with type 2 diabetes mellitus
(T2DM). The quantitative component employed a quasi-experimental repeated-measures design to assess
health literacy, health behaviors, and glycemic control and to evaluate the effectiveness of the
intervention. The quantitative sample consisted of 30 participants who received the health literacy
program through purposive sampling. Qualitative data were collected through interviews with 10
participants selected by simple random sampling and seven participants recruited through snowball
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sampling until data saturation was achieved. The research instruments included a health literacy program,
a health literacy assessment questionnaire, and HbA1lc test results obtained from hospital records.
Quantitative data were analyzed using percentages, means, standard deviations, and one-way repeated-
measures analysis of variance (ANOVA) [187].

Results: The quantitative research findings revealed the following:

1) Patients with T2DM showed significant improvements in health knowledge, health behaviors, and
glycemic control across repeated measurements, with all differences reaching statistical significance (p <
0.01).

2) The developed health literacy program included activities designed to enhance health knowledge,
demonstrate and practice skills in accessing health information, facilitate the exchange of learning
experiences, develop problem-solving skills, promote the critical analysis of health-related
advertisements, and use case studies to strengthen informed decision-making. These activities enhanced
participants’ learning experiences and ability to make informed decisions regarding appropriate health
behaviors. These improvements contributed to reduced glycated hemoglobin (HbA1c) levels and
supported health behavior changes that were appropriate for the patients’ lifestyles and local context.

Similarly, the results of the present study demonstrated that the health literacy promotion program
improved patients' understanding of health information, self-management behaviors, and glycemic
control. These findings suggest that structured education and counseling may enhance patients' ability to
manage diabetes effectively, make appropriate dietary decisions, and reduce the risk of diabetes-related
complications.

This finding is consistent with the findings of a previous mixed-methods study titled “Effects of
Educational Health Literacy Development Program on Health Literacy, Health Behaviors, and Clinical
Outcomes in Type 2 Diabetes Mellitus Patients in Thailand,” which reported that postintervention health
literacy levels were significantly higher in the experimental group than in the control group (p < 0.01)
r197.

In addition, fasting blood glucose levels decreased significantly, whereas HbA1c levels remained
stable. The qualitative findings revealed that participants in the experimental group developed a better
understanding of basic technical terms related to diabetes and laboratory test results. Moreover, they
demonstrated an improved ability to make informed decisions regarding appropriate health behaviors. On
the basis of these findings, the Educational Health Literacy Development Program (EHLDP) was
considered effective at reducing fasting blood glucose levels and supporting glycemic control. Therefore,
the program may have potential for wider implementation among patients with type 2 diabetes in
community settings.

These findings are consistent with those of Graham, et al. [207] who conducted a literature review of
acceptance and commitment therapy (ACT) interventions for patients with chronic illnesses published
between 2016 and 2021. Their review indicated that value clarification is a core component of ACT. When
patients connect health behaviors with personally meaningtul values, such as being present to see their
children succeed, they may develop more sustained motivation for behavior change, even if they have
previously struggled with traditional behavior change approaches [207.

5. Limitations

This study was conducted on diabetes clinic days, which limited the ability of the research team to
tully implement the intervention; however, the schedule was adjusted to align with the routine service
activities of the subdistrict health-promoting hospital. In addition, some components of the study were
conducted online, requiring assistance from public health personnel to coordinate activities and monitor
participants. Further limitations arose from variations in the specialized knowledge and skills of the public
health personnel involved in supporting the intervention.
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6. Suggestions

1. This study revealed that patients with type 2 diabetes demonstrated improved health literacy after
the intervention compared with baseline. Therefore, health literacy promotion programs may be
considered for implementation in healthcare settings with similar contexts.

2. HbA1c levels among patients with type 2 diabetes decreased after the intervention compared with
baseline. Therefore, further research using qualitative or mixed-methods approaches is recommended to
explore the factors and experiences underlying these improvements.
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