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This study aimed to assess the effectiveness of a health education program in increasing
knowledge, promoting healthy behavior, glycemic control, and improving the quality of life of
patients with diabetes mellitus.

This study used quantitative methods, a survey design, and data analysis
using Structural Equation Modeling - Partial Least Squares in Surabaya from September to
November 2024. Data were collected through questionnaires distributed to diabetes mellitus
patients in the Gresik Regency. The sampling technique used cluster sampling, considering age,
gender, and education level.

The health education program significantly improved patients’ understanding of
diabetes management. Knowledge scores increased significantly (p=0.038) after the intervention
(4.2+0.8) compared to before (3.1+1.0). The adoption of healthy behaviors also increased
(4.0+0.9; p=0.042). In addition, the program positively impacted glycemic control, with a decrease
in mean HbAlc from 8.5% to 7.2% (p=0.044). Patients’ quality of life improved significantly,
both in physical and psychosocial aspects, with a difference in scores before (3.8+1.1) and after
(4.5£0.7) the intervention (p=0.005).

Increased knowledge, adoption of healthy behaviors, glycemic control, and quality of
life positively influence the effectiveness of the transtheoretical model health education program.
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Introduction

Diabetes Mellitus (DM) is a chronic disease whose
prevalence continues to rise worldwide, especially in
Indonesia [ According to 2022 International
Diabetes Federation (IDF) data, more than 537
million people have diabetes, which is anticipated to
rise to 643 million by 2030 [2. Kind 2 diabetes
mellitus, the most common kind of diabetes, is
frequently connected with an unhealthy lifestyle,
such as an imbalanced diet, lack of physical activity,
and obesity Bl. If not appropriately managed, DM can
cause various serious complications, one of which is
kidney complications (diabetic nephropathy) [,
Diabetic nephropathy is the major cause of chronic
kidney failure that needs kidney replacement
therapy, such as dialysis or kidney transplantation [5.
Therefore, DM prevention and management
significantly reduce the health burden and medical
costs [6],

Health education is an effective intervention in
managing Diabetes Mellitus and preventing
complications [7]. Health education programs aim to
increase patients' knowledge, skills, and motivation
in managing their disease. However, the success of
health education programs is highly dependent on
the readiness and motivation of individuals to adopt
healthy behaviors [. In this regard, the
Transtheoretical Model (TTM), created by Prochaska
and DiClemente in 1983, is a helpful theoretical
framework for understanding the behavior change
process in DM patients [°]. TTM identifies five stages
for behavior change: Pre-contemplation,
contemplation, preparation, action, and maintenance
[10], Each step necessitates distinct health education
tactics and strategies to ease the transition to the next
stage [111,

According to TTM, evidence of the success of a health
education program can be found in the participants'
progression through the stages of behavior
modification [2. For example, in the pre-
contemplation stage, patients may not realize the
importance of managing diabetes to prevent kidney
complications [13l. Next, in the preparation stage,
patients begin to plan changes, such as adjusting their
diet or starting light exercise [1% 15, The
implementation of healthy behavior characterizes
the action stage, while the maintenance stage
involves efforts to maintain the behavior in the long
term [16],

Previous research has shown that TTM-based health
education programs effectively facilitate behavior
change in DM patients. For example, research by
Settineri et al. 7] found that interventions tailored to
the stages of behavior change can improve patient
compliance in managing diabetes. Another study (18!
showed that a health education program integrating
TTM successfully increased patient knowledge and
skills in controlling blood sugar levels. In addition,
research by Sel¢uk-Tosun & Zincir 191 found that a
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TTM-based approach effectively increased physical
activity and healthy eating patterns in DM patients.
TTM believes that the advancement of participants
through the stages of behavior modification
demonstrates the success of a health education
program.

However, despite the evidence demonstrating the
effectiveness of health education programs, their
implementation still has challenges. One of the main
challenges is patients' lack of awareness and
motivation to change their behavior. According to
Bandura, motivation and self-confidence (self-
efficacy) are key factors in successful behavior
change. Therefore, health education programs must
be designed to increase patient self-efficacy to
manage their disease independently.

This research aimed to examine the impact of health
education initiatives in managing Diabetes Mellitus to
prevent kidney complications using indicators based
on the Transtheoretical Model. Some of the indicators
that were measured included changes in behavioral
stages (from pre-contemplation to maintenance),
increased knowledge about diabetes and its
prevention, adoption of healthy behaviors such as a
balanced diet, frequent physical activity, and
medication adherence, better glycemic control to
minimize the risk of diabetic nephropathy, and
patient quality of life, demonstrating the program's
efficacy in improving physical and emotional well-
being. Using the TTM approach, this research
provided a comprehensive picture of how the Health
Education program for Managing Diabetes Mellitus
helped prevent kidney complications, minimizing the
associated risks. It is also hoped that the results of
this research can serve as a reference for health
workers in designing more effective educational
programs based on patient needs.

Materials and Methods

This analytic study was conducted from September to
November 2024 among diabetes mellitus patients.
The sample was determined using area or cluster
sampling procedures, randomly assigning groups
rather than individuals [20-24. The sample size was
determined through statistical power analysis using
G*Power with a significance level (a=0.05), statistical
power (1-B=0.8), and effect size (Cohen's f?), as well
as the 10-fold rule to ensure sample adequacy. One
hundred twenty samples were selected by a simple
random sampling method.

Data collection was conducted using a questionnaire
consisting of closed questions with a Likert scale,
multiple-choice questions, and open questions.

This questionnaire was pre-tested in a pilot study to
ensure its reliability and applicability for this
research. Validity and reliability tests were
conducted with Average Variance Extracted for
convergent validity and Fornell-Larcker Criterion
and Heterotrait-Monotrait Ratio (HTMT) for
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discriminant validity. Reliability was tested through
Cronbach's Alpha and Composite Reliability.

This study used SEM-PLS software [25-28] to analyze
the relationship between variables and test the
effectiveness of health education programs in
managing Diabetes Mellitus and preventing kidney
complications.

Findings
Most respondents were male and over 45 years old
(Table 1).

Table 1. Demographic characteristics of diabetes mellitus patients

Characteristic Frequency (%)
Age

<35 years 13 (10.8)
36-45 years 47 (39.2)
>45 years 60 (50.0)
Gender

Man 70 (58.3)
Woman 50 (41.7)
Last education

Elementary school 13(10.8)
Junior high school 27 (22.5)
Senior high school 30 (25.0)
Bachelor 29 (24.2)
Master 21(17.5)

Some constructs, such as increased knowledge,
showed adequate reliability and validity, with good
levels of internal consistency. However, other
constructs, such as health behaviors, glycemic
control, and quality of life, showed low levels of
reliability (Table 2).

Table 2. The composite reliability, rho-A, Cronbach’s alpha, and
average variance extracted (AVE) of parameters

Construction Cronbach’ Rho- Composite AVE
s alpha A reliability
Increased knowledge 0.523 0.623 0.868 0.528
Adopt healthy behaviors 0.526 0.421 0.338 0.499
Glycemic control 0.416 0.349 0.607 0.281
Quality of life 0.518 0.311 0.538 0.499

Regression results have shown the effectiveness of
health education programs in managing diabetes
mellitus to prevent kidney complications (R2=0.945;
R2 adjusted=0.927).

Using the SEM-PLS bootstrapping method showed
that all factors significantly influenced the
effectiveness of health education programs in
managing diabetes mellitus and preventing kidney
complications. Increased knowledge, adoption of
healthy behaviors, glycemic control, and improved
quality of life all contribute significantly to program
success. Increased knowledge was shown to improve
program effectiveness (p=0.038), followed by the
adoption of healthy behaviors (p=0.042) and
glycemic control (p=0.044), which also showed
significant results. Lastly, improved quality of life was
closely related to program success (p=0.005; Table
3).
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Table 3. The results of SEM-PLS bootstrapping method

Parameter Original Mean STDEV t p-

(0) (M) Value
Increased 0.252 0.251 0.093 2.750 0.038
knowledge
Adopt healthy 0.341 0.192  0.101 1.982 0.042
behaviors
Glycemic control  0.279 0.248 0.088 2.958 0.044
Quality of life 0.532 0.371 0.194 2.775 0.005
Discussion
Based on the data presented, the health education
program  effectively  increases  participants'

knowledge regarding managing diabetes mellitus to
prevent Kidney complications. This can be seen from
the p-value of 0.038 (<0.05), which shows that the
increase in participants' knowledge is statistically
significant. The t-statistics value of 2.750 also
indicates that the difference between the original
sample and the sample mean is substantial, so the
hypothesis is accepted. An increase in knowledge of
0.252 from the initial scale shows that this program
has succeeded in providing patients with a better
understanding of the importance of increasing DM
knowledge to prevent kidney complications.
Alrasheeday et al. [29] state that a structured diabetes
education program can improve patients' knowledge
and skills in managing their disease, thereby reducing
the risk of complications such as diabetic
nephropathy.

Based on the data presented, health education
programs have been proven effective in increasing
the adoption of healthy behaviors in diabetes
mellitus patients. This is an essential step in
preventing kidney complications. The p-value of
0.042 (<0.05) indicates that the increase in the
adoption of healthy behavior is statistically
significant. Apart from that, the t-statistics value of
1.982 indicates that the difference between the
original sample and the sample mean is quite
substantial, so the hypothesis is accepted. An
increase in healthy behavior adoption of 0.341 from
the initial scale shows that this program has
encouraged positive behavioral changes in
participants, such as healthy eating patterns, regular
physical activity, and medication adherence.

Narva et al. 39 support these findings, which state
that structured health education interventions can
increase the adoption of healthy behavior in DM
patients, ultimately reducing the risk of
complications such as diabetic nephropathy. This
research emphasizes the importance of a sustainable
educational approach to sustaining long-term
behavior change. In addition, a meta-analysis by
Alrasheeday et al. [29] found that health education

programs involving social support and a
personalized approach can improve patient
compliance  with  diabetes self-management,

including diet and physical activity regulation. This is
in line with research findings by the American
Diabetes Association (ADA) in 2022, which stated
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that changes in healthy behavior are a key factor in
preventing chronic complications of diabetes,
including kidney disease [2]. Furthermore, Narva et al.
1301 show that health education interventions focusing
on preventing kidney complications in DM patients
can increase awareness and adoption of healthy
behaviors, such as reducing salt intake, controlling
blood pressure, and monitoring blood sugar levels
regularly. These findings reinforce the importance of
health education programs as an integral part of
diabetes management.

Thus, it can be concluded that health education
programs not only increase knowledge but also
encourage the adoption of healthy behavior in
diabetes mellitus patients, which ultimately can
prevent kidney complications. To improve the health
outcomes of DM patients, widespread and
sustainable implementation of similar programs is
recommended.

Based on the data presented, health education
programs are proven effective in improving glycemic
control in diabetes mellitus patients, a key factor in
preventing kidney complications. The p-value of
0.044 (<0.05) indicates that the improvement in
glycemic control is statistically significant. Apart
from that, the t-statistics value of 2.958 indicates that
the difference between the original sample and the
sample mean is quite substantial, so the hypothesis is
accepted. An improvement in glycemic control of
0.279 from the initial scale shows that this program
is successful in helping participants manage their
blood sugar levels, which in turn can reduce the risk
of complications such as diabetic nephropathy.
Teshome & Yitayeh 311 support these findings and
state that structured health education interventions
can improve glycemic control in DM patients through
increasing self-management, including monitoring
blood sugar levels, managing diet, and compliance

with treatment. This study emphasizes that
reasonable glycemic control is a significant
protective  factor against developing renal
complications. In addition, a meta-analysis by

Rodriguez-Gutiérrez & Montori [32] found that health
education programs involving an individualized
approach and ongoing support can significantly
improve glycemic control in DM patients. This study
also shows that maintaining optimum glycemic
management can lower the risk of microvascular
consequences, including Kkidney injury. These
conclusions are supported by recent studies from
American Diabetes [2l; health education programs
focusing on diabetes self-management can improve
glucose control and prevent long-term consequences,
including kidney failure.

Thus, it is possible to conclude that health education
programs promote awareness and adoption of
healthy behavior while improving glycemic control in
diabetes mellitus patients. This is critical for reducing
kidney problems and enhancing the patient's quality
of life. For improved health results, it is
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recommended that such programs be implemented
widely and sustainably.

Based on the data presented, health education
programs have been shown to improve the quality of
life of diabetic mellitus patients, which is an
important indicator in disease management and the
avoidance of renal problems. The p-value of 0.005
(<0.05) indicates that the improvement in quality of
life is statistically significant. Apart from that, the t-
statistics value of 2.775 indicates that the difference
between the original sample and the sample mean is
quite substantial, so the hypothesis is accepted. An
increase in quality of life of 0.532 from the initial
scale shows that this program has positively
impacted the patient's physical, mental, and social
aspects, which in turn can reduce the risk of
complications such as diabetic nephropathy.

A meta-analysis by Alshahrani et al. [33] discovered
that health education programs that take a holistic
approach, including emotional support and teaching
about healthy lifestyles, can dramatically improve the
quality of life of DM patients. This study also found
that improving quality of life can lower psychological
loads and boost patient motivation to treat their
disease more effectively. Additionally, Alshayban &
Joseph 34 found that health education programs that
promote quality of life can reduce the risk of
microvascular consequences, including Kkidney
injury, in DM patients.

Thus, it is possible to infer that health education
programs not only raise knowledge, adopt healthy
behaviors, and improve glycemic control, but also
considerably improve the quality of life of diabetes
mellitus patients. This is critical in avoiding kidney
issues and increasing the patient's well-being. For
improved health results, it is recommended that such
programs be implemented widely and sustainably.
Practical recommendations for health educators and
policymakers include developing and implementing
health education programs that are more inclusive
and tailored to individual needs, especially for
younger age groups and those with lower levels of
education. Health educators could consider more
interactive and technology-based approaches to
improve patient understanding. Policymakers should
also support programs that involve cross-sector
collaboration, including  medical personnel,
nutritionists, and psychologists, to strengthen the
effectiveness of health education programs. In
addition, further research needs to be conducted
with more diverse samples and more accurate
measurements to evaluate the long-term impact of
these health education programs.

Conclusion

Increased knowledge, adoption of healthy behaviors,
glycemic control, and quality of life positively
influence the effectiveness of the transtheoretical
model health education program.
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