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ABSTRACT

Diabetes is a major global public health problem, and patients have a high risk of
complications and mortality. Changing patient behavior through telehealth monitoring can help
reduce the risk of chronic kidney complications. This experimental study aimed to evaluate the
effectiveness of a self-management support program delivered through telehealth services in
improving self-management behaviors to delay kidney deterioration in healthy volunteers with type
2 diabetes. The sample was selected through multistage random sampling and consisted of 102
participants, who were divided into experimental and control groups with 51 participants each. The
experimental group participated in a self-management support program based on Lorig and
Holman’s self-management concept, focusing on six key self-management skills. The program
included health education delivered through videos, self-management behavior tracking, and
communication through the LINE application. A questionnaire was used to assess self-management
behaviors related to delaying kidney deterioration, particularly in terms of food consumption and
exercise. The study duration was 12 weeks. Data were analyzed using descriptive statistics,
independent t-tests, and paired t-tests. After the experiment, the experimental group had
significantly higher mean scores for eating and exercise behaviors (M = 71.47, SD = 9.31) than
those recorded before the program (M =47.39, SD = 9.06) (p <.001). These findings suggest that
a self-management support program delivered through telehealth can effectively promote behavior
modification, particularly in maintaining normal blood sugar levels, which may help prevent
kidney failure in individuals with type 2 diabetes. The study recommends further research to
compare blood sugar levels (hemoglobin A1C) and their effect on glomerular filtration rates before
and after the intervention. It also highlights the importance of closely monitoring the behaviors of
health volunteers with type 2 diabetes from its onset.
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INTRODUCTION

Diabetes is a long-standing global
noncommunicable disease that significantly
contributes to complications and mortality
worldwide. According to the International
Diabetes Federation in 2021, 536 million
people were living with diabetes globally,
and this number is projected to increase to
783 million by 2045.! Similarly, the World
Health Organization (2021) reported that
the number of people with diabetes is
projected to double by 2030, resulting in
approximately 3.2 million deaths annually
attributed to complications from diabetes—
equating to an average of six deaths every
minute.”> In Thailand, the Health
Information Center of the Ministry of
Public  Health reported in 2023
approximately 300,000 new cases of
diabetes, with 70% of patients unable to
maintain their blood sugar levels within an
appropriate range.’ A study involving
30,377 patients with type 2 diabetes across
Thailand revealed that 40% of these
individuals also had chronic kidney disease
(CKD).* Chronically high blood sugar
levels increase pressure on the kidneys,
damaging the capillaries in the glomerulus
and reducing kidney efficiency, ultimately
resulting in diabetic nephropathy, which is
also referred to as diabetic kidney disease
(DKD).> Research shows that effective
diabetes management can significantly
reduce kidney complications. For instance,
good blood sugar control has been found to
reduce kidney complications by 7%.% In
addition, lowering the average hemoglobin
A1C (HbAI1C) level by 1% can decrease
complications in small blood vessels by
37%.” These findings emphasize the critical
link between high blood sugar levels,
diabetes-related complications, and kidney
health.

The above background indicated
that hyperglycemia contributes to diabetes-
related pathology and complications,
including DKD. Therefore, lifestyle
modification is essential, and patients with

diabetes are recommended to participate
and recognize the importance of self-
management, which must be performed
regularly and continuously as a part of daily
life’® because self-management is an
essential skill for those with diabetes. Diet
and exercise self-management result in
significantly lower blood sugar levels.!0-!!
Moreover, self-management for strictly
controlling blood sugar levels is vital

because it significantly delays the
development of renal complications.!?-13
Technological progress has

improved society and daily life has also led
to changes in lifestyles and behaviors,
resulting in increased sedentary behavior!*
and the consumption of overly flavored
foods and popular, readily accessible foods.
Consequently, the body loses balance and
cannot control blood sugar levels.!>!¢ The
health service system has also entered the
digital era, which has contributed to the
enormous role of information technology in
the health system. Therefore, the use of
technology to promote and support self-
management through monitoring by the
telehealth service system serves as a means
of modernizing activity models. This
approach will encourage patients to gain
understanding and easy access, enabling
them to effectively change their self-
management behaviors related to diet and
exercise.

According to statistics from the
Department of Health, Bangkok Metropolitan
Administration, 11,598 individuals are public
health volunteers (PHVs).!” Of this number,
25% were diagnosed with type 2 diabetes,
and 70% had HbAIC levels >7%. Most
PHVs consumed excessive diets, engaged in
inconsistent exercise, and did not recognize
the risks of complications from diabetes. A
previous study found that patients with
diabetes often neglect appropriate health
behaviors.!® To prevent this, positive health
behavior changes must be sustained
throughout  life. =~ Without  ongoing
monitoring and support, these beneficial
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effects are unlikely to be maintained in the
long term.!%-2

The literature review indicates that an
effective self-management program has had
positive effects on patients with diabetes.
These patients must participate in self-
management activities and monitor their
health behaviors daily. This approach can be
structured as a self-management program
designed to change behaviors through
knowledge acquisition and skills training to
support appropriate self-care. In addition,
previous studies have found that modern
technology encouraged patients to use
technology in health behavior adjustment for
self-management, consistent with new
lifestyles in the Innovation 6.0 era.?!?? The
activities in the self-care program for patients
involve the wuse of technology and
presentation of health information, news, and
knowledge through applications such as
LINE, which is a widely wused
communication application in Thailand.?*-**
The results of the study indicate that
integrating self-management  support
programs with technology for follow-up
through telehealth systems in the care of
people with type 2 diabetes can influence
health behaviors. This approach fosters a
sense of self-care, enabling patients with type
2 diabetes to achieve better control over their
blood sugar levels.>2¢?7 1In addition,
teaching and monitoring using modern
technology may result in significantly
reduced blood sugar levels.?$2%-30 In addition,
telenursing improves perceived self-efficacy
and lifestyle patterns. This makes patients
with type 2 diabetes better able to control
their blood sugar levels.?! The analysis of data
management on the website revealed that
behavioral changes help patients improve
their well-being and prevent diabetes-related
complications.*? Studies have shown that the
use of technology in telehealth monitoring
can influence health behaviors. Patients can
make decisions related to daily self-care,

particularly concerning dietary choices,
dietary control, and proper exercise.?3-3*

Therefore, the researchers were
interested in developing and evaluating the
outcomes of a self-management support
program delivered through telehealth to
prevent renal impairment in patients with
type 2 diabetes. The program, which was
based on the literature and self-
management concept of Lorig and Holman
(2003),% involves activities through the
LINE mobile application. The program,
designed in an easy-to-understand format,
offers information on diabetes and self-
management to prevent complications,
along with follow-up skills training. The
program encourages patients to actively
participate in managing their diseases by
fostering awareness through three key
activities: 1) medical treatment management,
2) role management and self-management
planning, and 3) emotional management,
which builds self-management confidence.
Patients are trained in six essential skills,
namely, problem-solving, decision-making,
resource utilization, partnering with
healthcare providers, taking-action, and
self-tailoring. These skills were included in
the strategies for the application of
knowledge and self-management practices
that are tailored to meet individual needs.
Moreover, the program includes a self-care
manual for patients with diabetes aimed at
delaying kidney failure by providing
knowledge about diabetes, its complications,
and related kidney disease. It features eight
video lessons, dietary tracking, and
exercise behaviors (such as arm-swinging
and walking), and two quizzes to reinforce
understanding and monitor engagement in
exercise. The program also offers advice,
suggestions, and a platform for patients to
share experiences through LINE to help
them make appropriate adjustments in diet
and exercise behaviors.

The researchers believe that the
program will help patients with diabetes
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modify their daily self-care behaviors and
provide a framework for community nurses
and healthcare professionals to apply the
knowledge and skills gained from the
study. Ultimately, the researchers hope that
the program will reduce the risk of kidney
complications and slow the onset and
progression of CKD.

METHODS
Study design

This study used a randomized
controlled trial design. The study

population consisted of PHVs diagnosed
with type 2 diabetes and living in Bangkok.
The experimental and control groups were
formed using a multistage sampling
method. The sample size was calculated
using the G*Power 3.1.97 program with
power analysis by setting the significance
level at 0.05 and the power of the test at
0.80. The researchers set the medium effect

size at 0.50.3¢ The sample size was 51
people per group, totalling 102 study
participants.

The inclusion criteria were as
follows: PHVs diagnosed with type 2
diabetes for at least 1 year with HbAlc
>7%, prescription of oral tablets only, good
consciousness and ability to engage in the
program, possession of a smartphone that
can be installed with LINE, ability to
communicate in Thai language, and
training and registration as a Bangkok
PHV, with work experience of at least 1
year. Meanwhile, the exclusion criteria
were as follows: inability to participate in
activities until the end of the program and
diagnosis of any stage of kidney disease.
Regarding participant selection, the
researcher used the random-number
function of Microsoft Excel to generate
randomization sequences. The samples
were then randomly assigned to the study
groups through random numbers without
replacement (Figure 1).

| six groups of public health service centers (PHC) in Bangkok Metropolitan ]

Central South East North North South
Bangkok Bangkok Bangkok Bangkok Thonburi Thonbur
{ North Thonburi with a total of 10 public health service centers (PHC) ]
|
L2 S S S
’ PHC || PHC PHC PHC PHC PHC PHC PHC PHC PHC
A B C D E F G H 1 J
| Simple random sampling at 4 Service Centers (n~320) |
£ : n ]
v v v v
PHC C PHC E PHC I PHC J
(n=104) (n = 86) (n=59) (n=71)
L |
Assessment of Eligibility (n=102) |
Inclusion Criteria
1. Type 2 diabetes for at least 1 year.
2. HbAlc>7%
3. No stage of kidney disease (Stages
1-5).
v —
Experimental Group (n=51) ‘ Control Group (n=51)
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As for the intervention, an
experimental design was used in a 12-week
self-management support program delivered
through telehealth services from January
2024 to April 2024. In the experimental
group, the details of the program were as
follows:

Week 1: The  researchers
established rapport to clarify the objectives;
collect pretest data involving general
information and self-management behavior
before program participation; provide on-
site instruction about type 2 diabetes, online
instruction on the use of LINE for
practicing skills 1-5, and a self-care manual
for patients with diabetes to delay diabetes-
related renal impairment. The participants
received a self-management behavior
notebook on delaying diabetes-related
kidney failure.

Weeks 2—6: The researcher sent
videos involving diet and exercise; for
example, how to calculate daily calorie
intake, food exchange, carbohydrate
counts, sample menus, walking with arm-
swinging exercises, and self-management
through the LINE application.

Weeks 7—11: The patients reviewed
their knowledge and improved their self-
management goals, as well as dietary and
exercise behaviors for type 2 diabetes
control, to prevent diabetes-related renal
disease complications. The researcher
tracked the progress of dietary and exercise
habits at home through LINE or by phone
for 15 min per session to assess issues and
obstacles encountered.

Week 12: The researchers allowed
the participants to exchange experiences,
reflect on self-management, and discuss
successes, common  problems, and
obstacles. At the end of the program, the
researchers collected data on self-
management behavior.

For the control group, in week 1, the
researchers established rapport with the
participants to clarify the objectives and

collect pretest data involving general
information and self-management
behavior. Then, all participants received
routine care from weeks 2—11. Finally, at
week 12, the researcher collected the same
data as in week 1.

Measurement

The researchers developed the
dietary behavior and exercise behavior
questionnaires by adapting existing tools
relevant to the research objectives. The
language and content were adjusted to
match the educational level and
comprehension abilities of the experimental
group, ensuring that the questionnaires
were appropriate and accessible for the
target population. The instruments used in
this research consisted of a 16-item
personal information questionnaire and a
self-management behavior questionnaire
containing a set of questions on the
frequency of self-management behaviors
involving dietary intake and behavior. The
questions were close-ended and ranked
from 1 to 4 points on a 4-point rating scale.
The total scores ranged from 25 to 100
points, with high scores indicating higher
self-management behavior.

Besides the questionnaires, this
study used the 12-week self-management
support program through researcher-
developed telehealth services based on
Lorig and Holman’s (2003) concept of self-
management together with a review of
related research. The activities included on-
site instruction in which the researchers
used descriptive media and lectures
accompanied by slides. In the online
instruction, the researchers sent
instructional videos through the LINE
group and tested comprehension with two
exercises administered through Google
Forms to assess skills in searching for
information on set topics. Participants were
required to practice six skills necessary for
self-care management, including problem-
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solving, decision-making, resource
utilization, partnering with healthcare
providers, taking action, and self-tailoring
skills. A self-care guide for patients with
diabetes focused on delaying renal
impairment, which contained information
on diabetes-related kidney disease, dietary
intake, and exercise for the prevention of
diabetes-related kidney disease, was used.
Moreover, teaching materials consisting of
lesson plans and slides, eight instructional
videos, and two sets of exercises were
developed.

To validate the research instrument
quality, the researcher had the experimental
instruments tested for content validity and
item objective congruence indices of the
items by seven qualified experts, and the
instruments received an IOC score of 0.89.
Thirty sets of questionnaires on readiness to
exercise were checked for accuracy and
tested for reliability among PHVs with type
2 diabetes in one community, which has
similar qualities to the study population.
Cronbach’s alpha coefficient was 0.89. The
content validity index was 0.95.

Statistical analysis

Data were analyzed using a
statistical analysis software package,
including descriptive demographic data
(frequency, percentage, mean = SD).

Nominal and ordinal data were compared
using the chi-square or Fisher’s exact test,
and interval data were analyzed using the
independent t-test. Normality was assessed
using the Kolmogorov—Smirnov test. The
mean self-management behavior scores on
diet and exercise were compared between
the groups using an independent t-test and
then compared before and after the
intervention using paired t-test statistics.

RESULTS

In this randomized controlled trial
with a two-group pretest—posttest design,
the sample consisted of a total of 102 PHVs
with type 2 diabetes, who were divided into
groups of 51 people each. No significant
variances were found between the two
groups (p-value > 0.05). Most participants
were aged >60 years with education levels
less than or equal to junior high school and
were not engaged in any occupations other
than being PHVs. None of them smoked or
drank alcohol. The medical records on the
history of illness showed that most of the
participants had body mass indices above
the normal limit. The diabetes duration was
between 1-5 years, and most had diabetes
with other chronic conditions (Table 1).

Table 1. Comparison of the baseline characteristics of the experimental and control groups,

mean and SD (N = 102)

General information Experimental Control p-value
(n=151) (n=51)

1. Gender
Female 44 (86.3%) 40 (78.4%) .299°
Male 7 (13.7%) 11 (21.6%)

2. Age (years)
40-50 I (2.0%) 1 (2.0%) .698°
51-59 15 (29.4%) 13 (25.5%)
>60 35 (68.6%) 37 (72.6%)

3. Education level
<Junior/senior 31 (60.8%) 36 (70.6%) .536°
High school 12 (23.5%) 10 (19.6%)
Associated degree and 8 (15.7%) 5 (9.8%)
higher
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General information Experimental Control p-value
(n=151) (n=51)

4. Occupation (other than PHV)
Agriculture 3 (5.9%) 1 (2.0%) 7532
Work for hire 10 (19.6%) 9 (17.6%)
Trade 9 (17.6%) 9 (17.6%)
Unemployed 29  (56.9%) 32 (62.8%)

5. Body mass index (m%*/kg)
18.5-22.9 14 (27.5%) 20 (39.3%) .609°
23.0-24.9 13 (25.5%) 9 (17.6%)
25.0-29.9 14 (27.5%) 10 (19.6%)
=30 10 (19.6%) 12 (23.5%)

6. Diabetes duration (years)
1-5 23 (45.1%) 31 (60.8%) 079°
6-15 18 (35.3%) 15 (29.4%)
>15 10 (19.6%) 5 (9.-8%)

a chi-square test, ® independent t-test.

The mean overall self-management
behavior scores and the mean scores for
self-management  activities, including
dietary and exercise behaviors, among
PHVs with type 2 diabetes were compared.
Specifically, the experimental group had a
mean score of 71.47 (SD = 9.31) points,

whereas the control group had a mean score
of 47.39 (SD 9.06) points, and the
variances were significant (p-value <.001).
Furthermore, the experimental group had
mean dietary and exercise scores that were
24.08 points higher than the scores of the
control group (Table 2).

Table 2. Mean and SD of the self-management behavior of public health volunteers with type
2 diabetes in the experimental and control groups at posttest (n = 102).

Experimental Control t df p-value
Self-management behavior (n=51) (n=151)

M SD M SD
Diet intake 45.80 7.10 31.14 8.10 9.72 100 <.001
Exercise 25.67 5.07 16.25 6.09 8.49 100 <.001
Self-management behavior 71.47 9.31 47.39 9.06 13.53 100 <.001

Comparison of the mean overall and
individual  self-management behavior
scores, including dietary and exercise
behavior scores, within the groups at pre-
and post-test showed significant differences
(p-value < .001). The mean posttest score
for dietary and exercise behavior in the
experimental group was 71.47 (SD =9.31)
points, and the mean pretest score for
dietary and exercise behavior was 47.39
(SD =9.06) points. The experimental group
had a higher mean score for dietary and

exercise behavior than that obtained at the
pretest by 24.08 points.

DISCUSSION

Regarding the first research
hypothesis, after receiving the self-
management support program through
telehealth services, the experimental group
had a better mean score on self-
management behaviors to delay kidney
failure than the control group after 12
weeks.  After the experiment, the
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experimental group had a higher mean
score for self-management behaviors to
delay kidney deterioration in terms of diet
and exercise (M = 71.47, SD = 9.31) than
the control group (M = 47.39, SD = 9.06).
The mean scores for self-management
behaviors related to diet and exercise to
delay kidney deterioration  differed
significantly between the two groups (p-
value <.001).

The findings are attributed to the
enhanced knowledge and skills of PHVs
gained from the program, which involved
activities through the LINE application.
The activities provided information and
education on diabetes, DKD, dietary intake,
and exercises (such as walking and
swinging arms) in video format and the use
of technology to monitor skills training. As
a result, PHVs have taken ownership of
health by engaging in appropriate behaviors
while practicing to enhance the six skills.

For problem-solving skills, PHVs
solved problems and obstacles and
understood the benefits of implementing
the plan. They were also able to change
their behavior, by accepting and choosing a
solution that suited them. This finding is
consistent with the results of Atiyan
Sonkasetrin et al.’’ who indicated that
PHVs could modify their behavior only
when supported by various positive factors,
such as knowledge about the benefits and
drawbacks of the program.

Regarding decision-making skills,
fostering a community for sharing opinions
in problem-solving allowed PHVs to
determine the best course of action for
themselves. This finding aligns with the
results of a study on healthcare behaviors
aimed at delaying renal impairment in
patients with diabetes and hypertension.
The study indicated that changing health
behaviors through awareness of the benefits
gained from group activities, discussions,
and  collective  planning  allowed
participants to weigh the benefits against
challenges and jointly decide on various

activities for  behavioral
change.®

Moreover, resource utilization skills
enabled patients to access information
effectively. Researchers used engaging
learning media using mobile phones,
featuring images and sounds with short,
concise, easily accessible content that is
quick to review as often as needed. This
approach aligns with the findings of a study
on a self-care support project through
LINE, which revealed that patients with
CKD who used the application
demonstrated better self-care behaviors
than those receiving standard treatment.
The program’s use of easy-to-understand
media promoted convenience, speed, and
accuracy of information. It also emphasized
repetitive activities, allowing patients with
CKD to develop self-care skills tailored to
their needs.>-#!

As for partnering with healthcare
providers, the researchers called to follow
up on exercises by swinging arms and
walking. The PHVs participated in self-care

necessary

planning, expressed opinions, and
exchanged information in the LINE group,
promoting  cooperation  within  the

experimental group and between the
experimental group and researchers. This
finding is consistent with the results of an
earlier study involving patients who
adhered to a self-management support
program for health behaviors. The program
offered educational resources, facilitated
the development of problem-solving skills,
and encouraged symptom reporting while
planning and making decisions together
with health professionals. This approach
cultivated good relationships and mutual
trust.*?

For the fifth skill, taking-action
enabled PHVs to practice repeatedly in
areas where they previously lacked
confidence. Engaging in these activities
themselves helped them learn how to

modify behavior or mitigate risky
behaviors. This is consistent with the
provision of online resources for
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controlling carbohydrate intake and
encouraging exercise through LINE, along
with providing a self-management manual
for patients with diabetes to review at
home. After participating in the self-
management program, the experimental
group gained higher self-management
behavior scores compared to the baseline
scores (p-value = 0.001) and to the scores
of the control group (p-value < 0.001).26

Regarding self-tailoring skills, this
skill involved sending online behavioral
notebooks to PHVs through LINE, enabling
researchers to observe changes in behavior
weekly, which prompted PHVs to continue
their practice until they felt more confident
and changed their views on their behaviors.
The participants modified their health
behaviors, engaged in exercises to expend
more energy, and adopted dietary practices
designed to control their blood sugar levels.
This led to lower blood sugar levels and
increased kidney function, which may slow
the progression of diabetes-related kidney
deterioration.*’

The results indicated that the
experimental group exhibited better self-
management behaviors focused on slowing
down the progression of renal impairment
through dietary choices compared with the
control group. The experimental group
modified their activity patterns to fit their
needs. They managed their condition by
adjusting  eating  patterns, choosing
nutritious foods, walking, and exercising by
swinging their arms. They chose simple
exercises that required only determination
and time. This result was in congruence
with the results of Piyaporn Sitsakulanan
and Phonsawan Khamthip, who reported
that after participating in a self-
management program, their patients had
higher dietary intake and arm swing
behavior scores than before joining the
program, 44

As for the second hypothesis, after
participating in the self-management

support program  delivered through
telehealth services, the experimental
group’s average score for self-management
behavior aimed at delaying the progression
of renal impairment was higher than that
before the experiment. This finding
indicated that the program enabled the
PHVs to gain knowledge and develop skills
effectively for self-care application. The
use of the LINE application for
coordination, appointments, and news
notifications aligns with the concept of
telenursing, which supports nursing service
systems for the public in all forms. This
approach ensures that the public can access
health services equitably and
comprehensively.*> Furthermore, the use of
LINE increases participants’ confidence in
self-management and encourages them to
adopt and model appropriate health
behaviors.*®  Self-management through
telehealth services, which organize specific
activities each week, provides clear and
appropriate information on each topic, and
allows patients with diabetes to remember
more.*’ These results were consistent with
the findings of a study on self-management
support by a multidisciplinary team focused
on behavior modification in terms of food
consumption, rational medication use, and

exercise. The study found that self-
management support improved = self-
management behavior and clinical

outcomes of patients with CKD. The
sample group had a significant increase in
the mean scores for self-management
behavior and glomerular filtration rate at
the p-value < 0.05 level.*8

LIMITATION

The samples of this study were
PHVs living in Bangkok. Moreover, all of
them can use the LINE application.
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RECOMMENDATIONS

PHVs act as role models in health
management and are closely connected to
their communities in providing ongoing
consultations to residents. PHVs’ use of the
telehealth self-care support program as a
guideline to promote and manage self-care
has enhanced the community’s awareness
of health promotion and sustainable self-
management of health issues. Integrating
this program with the community diabetes
care guidelines provided by healthcare
professionals confirms the role of PHVs in
monitoring and encouraging behavioral
change, raising self-care awareness to
reduce the risk of diabetic nephropathy
complications, and  supporting the
development of health service policies.
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