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Stage 3 chronic kidney disease (CKD) is highly prevalent and often progresses to
end-stage renal disease without effective self-management. This study examined the effects
of an Individual and Family Self-Management Program delivered via a mobile communication
application on self-management behaviors and clinical outcomes among patients with stage
3 CKD. A 12-week quasi-experimental study with a pretest-posttest control group
design was conducted among 50 patients with stage 3 CKD at a tertiary hospital in Thailand,
between January and May 2024. The intervention group received a self-management pro-
gram grounded in Individual and Family Self-Management Theory and delivered via the LINE
chatbot. The program included educational content, self-regulation strategies, and structured
family support, while the control group received usual care. Outcomes included self-manage-
ment behaviors, estimated glomerular filtration rate (€GFR), systolic blood pressure (SBP), di-
astolic blood pressure (DBP), and hemoglobin Alc (HbA1c). Analysis of covariance was used
to adjust for baseline differences. After adjustment for baseline values, the interven-
tion group showed significantly greater improvements in self-management behaviors (F=7.92,
p<.05) and eGFR (F=52.92, p<.001) compared with the control group. Significant reduc-
tions were also observed in SBP (F=26.84, p<.001), DBP (F=12.61, p<.05), and HbAlc
levels (F=7.74, p<.05). A mobile-based Individual and Family Self-Management
Program effectively improved self-management behaviors and key clinical outcomes among
patients with stage 3 CKD, supporting the integration of family engagement and digjtal tech-
nology in chronic disease care.
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Chronic kidney disease (CKD) is a major public health
problem worldwide, including in Thailand, affecting more
than 10% of the global population, or over 800 million indi-
viduals [1]. In Thailand, recent findings indicate that the
prevalence of CKD among the Thai population has in-
creased to 17.5%, corresponding to approximately 11.6 mil-
lion individuals [2], and the number of deaths attributable
to CKD is expected to continue rising. In 2020, a total of
10,758 deaths were attributed to CKD [3]. When CKD prev-
alence was examined by disease stage in the Thai popula-
tion, stage 3 CKD was found to be the most common, ac-
counting for as much as 43.38% of cases in 2024.

CKD cannot be completely cured once kidney deteriora-
tion has occurred, and without effective slowing of disease
progression, CKD will advance to end-stage renal disease
(ESRD), necessitating renal replacement therapy. CKD
arises from multiple contributing factors. Evidence from
the literature indicates that hypertension and elevated
blood glucose levels are key predictive factors associated
with declining glomerular filtration rate (GFR) and disease
progression [4,5]. Patients with CKD and uncontrolled hy-
pertension experience a GFR decline exceeding 4 mL/
min/1.73 m? per year [6]. In addition, patients with CKD
and poorly controlled blood glucose levels have a 2.51-fold
higher risk of developing kidney failure compared with
those whose blood glucose is well managed [7]. Consistent
with these findings, data from the Nephrology Society of
Thailand [8] indicate that most new patients receiving re-
nal replacement therapy had diabetes (32.2%), followed by
hypertension (29.2%).

The Nephrology Society of Thailand [8] and the Kidney
Disease: Improving Global Outcomes (KDIGO) guidelines
[9] recommend comprehensive strategies to slow kidney
deterioration in patients with stage 3 CKD. According to
the KDIGO 2022 guideline, stage 3 CKD is defined as a
moderate reduction in kidney function, characterized by
an estimated glomerular filtration rate (eGFR) of 30-59
mL/min/1.73 m? sustained for at least three months. Rec-
ommended management strategies include blood pressure
control, blood glucose control, health behavior modifica-
tion, and adherence to prescribed medications. These
self-management activities are essential for delaying dis-
ease progression. When patients engage effectively in these
behaviors, renal function decline may be substantially
slowed, thereby delaying progression to ESRD [9,10].

Although programs aimed at slowing kidney deteriora-
tion in patients with stage 3 CKD have been developed,
many patients continue to engage in inappropriate behav-
iors that contribute to disease progression [11]. Previous
studies have reported that 24% to 33% of patients with
CKD are overweight or obese [12], while 11.1% do not en-
gage in regular physical activity [13]. In addition, 89.6%
continue to consume salty foods [14], 65.1% report exces-
sive fat intake [13], and 80% demonstrate only moderate
adherence to prescribed medication regimens [15]. Fur-
thermore, 9.8% of patients smoke [16], and 10% engage in
heavy alcohol consumption [17]. These findings under-
score the persistent need for interventions that support pa-
tients with CKD in modifying risk behaviors to delay kidney
deterioration.

A review of the literature on behavior modification pro-
grams designed to delay kidney deterioration indicates that
effective interventions should integrate essential knowl-
edge related to disease progression, tailor self-manage-
ment strategies, enhance patients’ awareness of their ca-
pacity to adopt these behaviors, provide motivational
counseling to facilitate behavior change, and incorporate
social support [18]. However, many existing programs do
not comprehensively address the guideline recommenda-
tions for slowing CKD progression established by KDIGO.
In addition, although numerous programs target CKD
across multiple disease stages, relatively few focus specifi-
cally on stage 3 CKD, despite its high prevalence. Further-
more, while most programs implemented in Thailand are
conducted over a 12-week period and have demonstrated
effectiveness, they often lack a critical component, social
support, and do not fully encompass the recommended
content outlined in the guidelines of the Nephrology Soci-
ety of Thailand. Family members, in particular, play a vital
role in supporting patients’ self-management behaviors.
Collectively, these gaps present ongoing challenges for
nurses in developing new programs that effectively delay
kidney deterioration.

The current care model for patients with stage 3 CKD in
Thailand primarily focuses on preventing progression to
more advanced stages of the disease. Patients with stage 3
CKD typically receive care through scheduled follow-up
appointments in outpatient departments. However, due to
limited consultation time and constraints in healthcare
service accessibility, patients often receive insufficient in-
formation to support effective self-management. Previous
research has shown that individuals with stage 3 CKD re-
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ceiving outpatient services obtain relatively limited guid-
ance from healthcare providers [19]. In recent years, health
innovations have been developed to improve patient ac-
cess to healthcare services [20]. A national survey reported
that 90.9% of the Thai population has internet access, and
99.4% use social networks for consultation and medical
services, particularly through e-Health platforms [21].

Although previous intervention studies addressing CKD
have been conducted, important gaps remain in adequate-
ly covering the guideline recommendations for slowing
kidney deterioration established by the Nephrology Society
of Thailand and KDIGO. In addition, family involvement in
supporting behavioral changes aimed at slowing disease
progression remains limited. The current care model for
patients with CKD also restricts the amount of time avail-
able for healthcare services, further compounding these
challenges. To address these gaps, this study developed an
Individual and Family Self-Management Program based on
Ryan and Sawin’s Individual and Family Self-Management
Theory (IFSMT) [22]. The program was designed using a
family-centered approach grounded in IFSMT. Social sup-
port from family members was deliberately incorporated
because patients with stage 3 CKD often rely on family as-
sistance for medication management, lifestyle modifica-
tion, appointment adherence, and monitoring of clinical
symptoms. Family members were encouraged to partici-
pate in educational activities, provide daily support, and
reinforce self-management behaviors, thereby enhancing
the feasibility and sustainability of behavior change.

The selection of dependent variables in this study was
guided by their established relevance as behavioral and
clinical indicators of CKD progression, in accordance with
recommendations from KDIGO and national clinical prac-
tice guidelines. Self-management behaviors were included
to capture a broad range of patient practices influencing
disease control, including blood pressure regulation, glyce-
mic management, lifestyle modification, and adherence to
prescribed medications. eGFR was identified as the prima-
ry indicator of renal function and CKD staging, whereas
systolic and DBP were incorporated because of their roles
as major modifiable risk factors associated with accelerat-
ed renal deterioration. Hemoglobin Alc (HbAlc) was se-
lected because glycemic control is a critical determinant of
CKD progression among individuals with comorbid diabe-
tes.

The self-management program evaluated in this study
was designed to strengthen behaviors that mitigate kidney
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function decline through structured family participation,
comprehensive alignment with the guidelines of the Ne-
phrology Society of Thailand and KDIGO, and attention to
individualized patient needs. Integration of a LINE-based
chatbot was intended to enhance access to reliable health
information and facilitate sustained engagement by both
patients and family members. Collectively, these program
components were designed to improve self-management
capacity, slow disease progression, and reduce the overall
burden of CKD. Accordingly, this study aimed to examine
changes in self-management behaviors and clinical out-
comes—including eGFR, systolic blood pressure (SBP), di-
astolic blood pressure (DBP), and HbAlc—within the in-
tervention and control groups from baseline to follow-up,
as well as to compare differences in these outcomes be-
tween groups following the intervention.

1. Study Design

A 12-week quasi-experimental study was conducted to
examine the effects of an Individual and Family Self-Man-
agement Program for slowing CKD progression, delivered
via a mobile communication application, on self-manage-
ment behaviors and clinical outcomes among patients with
stage 3 CKD.

2. Setting and Samples

This study was conducted in the outpatient department
of a tertiary hospital in Chonburi, Thailand. Participants
were patients diagnosed by a physician with stage 3 CKD
or those with an eGFR between 30 and 59 mL/min/1.73 m?
for at least three months. Inclusion criteria were as follows:
(1) age 18 years or older; (2) living with a family member
who served as the primary caregiver; (3) presence of co-
morbid uncontrolled diabetes (HbAlc >7%) and/or un-
controlled hypertension (SBP =140 mmHg and/or DBP
>90 mmHg); (4) intact orientation with no cognitive im-
pairment; (5) ability to read and communicate in Thai; and
(6) ownership of a smartphone capable of installing the
LINE chatbot application. Participants were excluded if
they changed their treatment regimen during the program,
such as modifying blood glucose-lowering or antihyper-
tensive medications, progressed from stage 3 CKD to a
more advanced stage, or developed complications requir-
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ing urgent dialysis. Primary caregivers were eligible if they
were aged 18 years or older, able to communicate in Thai,
and had no hearing or visual impairments.

The sample size was calculated using the G*Power pro-
gram ver. 3.1.9, based on the effect size reported in a previ-
ous study with a similar research design [23], which yielded
an effect size of 3.29. Because this effect size was consid-
ered excessively large and resulted in an unrealistically
small sample size, an alternative effect size of 0.80 was se-
lected. This value represents a large effect size commonly
accepted in health research [24]. The level of statistical sig-
nificance (a) was set at .05, and statistical power was set at
.80, using a one-tailed test. Based on these parameters, the
required sample size was 21 participants per group, for a
total of 42 participants. To compensate for potential attri-
tion, the sample size was increased by 20% [25], resulting in
25 participants per group and a total sample of 50 partici-
pants. No participants withdrew during the study, yielding
a final sample of 50 participants (Figure 1). All participants
completed the 12-week study period, with no loss to fol-
low-up in either group. Therefore, baseline comparisons
between those retained and those lost to follow-up were
not applicable.

3. Measurements/Instruments

1) Personal demographic and health status questionnaire

A personal demographic and health status questionnaire
was used to collect baseline participant information. The
demographic section consisted of six items assessing gen-
der, age, education level, monthly income, income suffi-
ciency, and primary caregiver status. Health status infor-
mation was obtained using seven items, including weight,
height, eGFR, HbAlc, and blood pressure measurements.
Kidney function was assessed using eGFR calculated with
the CKD-EPI equation based on standardized serum creat-
inine values. Glycemic control was evaluated using HbAlc
levels. Laboratory data were retrieved from Burapha Uni-
versity Hospital and analyzed using standardized laborato-
ry equipment certified by the Department of Medical Sci-
ences, Ministry of Public Health. Blood pressure was
measured using a digital blood pressure monitor that un-
dergoes annual quality verification by a certified company
in accordance with Ministry of Public Health medical de-
vice testing standards (TP-MMD-01). All blood pressure
measurements were performed by the researcher in accor-
dance with the guidelines of the Thai Hypertension Society
[26]. Body mass index (BMI) was calculated from measured
weight and height using the formula kg/m?. Obesity classi-
fication followed the World Health Organization criteria for
Asians, with BMI values of 25.00-29.99 kg/m? classified as
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Assessed for eligibility (n= 50)

Quasi-experimental (n=50)

v I

I v

CONSORT 2010 flow diagram.
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obesity class I and BMI values >30.00 kg/m? classified as
obesity class II. These classifications were used to describe
baseline health characteristics in the study results.

2) Self-management behaviors for slowing CKD progression
questionnaire

The self-management behaviors for slowing CKD pro-
gression questionnaire was developed by the research
team based on guidelines from the Nephrology Society of
Thailand [8], the Thai Hypertension Society [26], and the
Diabetes Association of Thailand [27], as well as a compre-
hensive review of relevant literature on self-management
strategies for patients with stage 3 CKD and uncontrolled
diabetes and/or hypertension. The questionnaire was de-
signed to assess behaviors related to slowing kidney deteri-
oration and consisted of four domains: blood glucose con-
trol (4 items), blood pressure control (3 items), health
behavior modification (22 items), and medication adher-
ence (7 items), for a total of 36 items. Each item was rated
on a 4-point Likert scale ranging from 1 (“never”) to 4
(“consistently”). Mean scores were calculated for each do-
main and for the overall scale. Higher mean scores indicat-
ed more consistent and effective engagement in CKD
self-management behaviors, whereas lower scores reflect-
ed insufficient or inconsistent engagement. The theoretical
mean score range for both domain-specific and total scores
was 1.00 to 4.00. Content validity was evaluated by three
experts, yielding a Content Validity Index of 0.86, which ex-
ceeds the acceptable standard of 0.80 [25]. Internal consis-
tency reliability was assessed using Cronbach’s a coeffi-
cient, resulting in a value of .83, which is above the
accepted threshold of .70 [28].

3) Research intervention instrument

The research intervention instrument was the Individual
and Family Self-Management for Slowing CKD Progression
Program, developed based on Ryan and Sawin’s IFSMT
[22]. The program was designed to enhance participants’
capacity to manage stage 3 CKD through three core com-
ponents: enhancement of knowledge and beliefs, develop-
ment of self-regulation skills, and social facilitation.

4, Data Collection/Procedure
Data were collected between January and May 2024 at

the outpatient department of Burapha University Hospital
in Chonburi, Thailand. Recruitment was conducted
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through posted announcements, and individuals who ex-
pressed interest were screened by the researcher according
to predefined inclusion and exclusion criteria. Group as-
signment was determined by recruitment period rather
than individual randomization. Participants enrolled
during the initial recruitment phase were allocated to the
control group, whereas those enrolled during the subse-
quent phase were assigned to the experimental group. Be-
cause participants were not individually randomized, this
allocation procedure is consistent with a quasi-experimen-
tal design. To minimize contamination between groups,
participants in the control and experimental arms were
scheduled for follow-up activities at different times.

The first author implemented the self-management pro-
gram, delivered educational sessions, provided instruc-
tional materials, and coordinated follow-up activities
through a mobile application under the supervision of
CCOP and PP. Participant engagement was monitored
throughout the 12-week intervention period, and clarifica-
tion or adherence support was provided as needed. Pretest
and posttest data were collected using a structured elec-
tronic questionnaire administered via Google Forms. Base-
line assessments were completed during outpatient visits
before participants were informed of their group assign-
ment to avoid response bias. Posttest assessments were
completed at the 12-week follow-up through Google
Forms.

Although participants were aware of their group assign-
ment during posttest data collection, they were instructed
not to disclose this information to maintain assessor
blinding during data analysis. All clinical outcomes, in-
cluding eGFR, systolic and DBP, and HbA1c, were obtained
using standardized laboratory and automated measure-
ment procedures. These procedures minimized measure-
ment bias and supported the feasibility of maintaining as-
sessor blinding. No protocol deviations occurred during
the study. All procedures were conducted in accordance
with the approved research protocol and ethical guidelines.

The intervention used in this study was a mobile com-
munication application developed based on the Individual
and Family Self-Management Program to slow the progres-
sion of CKD. The program was delivered through the LINE
chatbot platform, which enabled continuous communica-
tion among participants, their family members, and the re-
search team. The chatbot was developed in collaboration
with PCOP, who provided technical and clinical consulta-
tion in designing the chatbot structure and interactive
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functions to support self-management activities. Develop-
ment of the intervention followed the KDIGO guidelines
and the clinical practice guidelines of the Nephrology Soci-
ety of Thailand for slowing kidney deterioration. Educa-
tional materials were deliberately designed to be concise,
user-friendly, and accessible, using plain language, large
fonts, clear typography, intuitive illustrations, and short
videos to enhance comprehension and engagement. All
content was reviewed by three nephrology nursing special-
ists and two nephrologists to ensure content validity and
clinical accuracy, and revisions were made based on expert
feedback and pilot testing prior to implementation.

The intervention was guided by Ryan and Sawin’s IFSMT
[22], which emphasizes enhancing knowledge and beliefs,
strengthening self-regulation skills, and fostering social fa-
cilitation through family engagement to improve self-man-
agement behaviors and health outcomes. To operationalize
IFSMT within the program, each intervention component
was systematically aligned with the theory’s three core con-
structs. The knowledge and beliefs construct was ad-
dressed through structured educational sessions, an elec-
tronic self-management manual, and multimedia
instructional videos. The self-regulation construct was re-
inforced through guided goal setting, regular self-monitor-
ing of blood pressure and body weight, monthly behav-
ior-tracking forms, and individualized action plan
development. The social facilitation construct was integrat-
ed by actively engaging family caregivers in all educational
and coaching sessions and by using the LINE chatbot to
deliver reminders, enhance motivation, and support ongo-
ing communication among participants, caregivers, and
the research team. Collectively, these strategies ensured
coherent translation of the theoretical framework into
practical implementation of the intervention.

The intervention consisted of four integrated compo-
nents. First, the self-management manual (e-book) ad-
dressed four key topics: blood pressure control, blood sug-
ar control, health behavior modification—including
physical activity, weight management, smoking cessation,
dietary adjustments, and avoidance of secondhand
smoke—and medication adherence. Second, multimedia
educational videos were developed to complement the
manual. Five short videos addressed blood sugar manage-
ment, blood pressure management, behavioral and lifestyle
modification, dietary recommendations, and medication
management, and were embedded within the LINE plat-
form to allow flexible and repeated viewing. Third, the

6

self-management record system, developed using Google
Forms, enabled participants to document their self-man-
agement behaviors. Participants recorded blood pressure
measurements for three consecutive days each month,
tracked monthly body weight, and completed a personal-
ized action plan for slowing stage 3 CKD progression,
thereby supporting self-monitoring and reflection over
time. Finally, educational notification messages were used
to reinforce knowledge and support behavior change. Con-
cise messages were delivered three times per week (Mon-
day, Wednesday, and Friday) through the LINE chatbot,
with each message addressing a single topic using clear
and supportive language to sustain engagement among
participants and caregivers.

The intervention was delivered over a 12-week period
through five structured sessions, as summarized in Table 1.
All sessions were conducted via LINE video calls and the
chatbot platform, allowing integration of real-time and
asynchronous communication. Session 1 focused on build-
ing rapport, collecting baseline data, and orienting partici-
pants and caregivers to the digital platform. Session 2 em-
phasized enhancing knowledge and beliefs related to CKD
through interactive discussions and scenario-based analy-
ses. Sessions 3 and 4 focused on developing self-regulation
skills, including goal setting, self-monitoring, planning,
self-evaluation, and management of emotional and behav-
ioral responses. Session 5 was conducted in week 12 as a
follow-up to evaluate changes in self-management behav-
iors and clinical outcomes. Participants in the control
group received standard care, consisting of routine fol-
low-up visits and standard health education provided by
the nephrology outpatient clinic. Between scheduled edu-
cational sessions, ongoing intervention activities were con-
tinuously implemented. Participants recorded their daily
self-management behaviors through the LINE chatbot, re-
ceived educational messages three times per week, and ac-
cessed automated chatbot support. The research team
monitored adherence and provided follow-up reinforce-
ment as needed. Family members supported daily
self-management practices as part of the family-centered
approach. Throughout the 12-week program, family mem-
bers played an active role by participating in all education-
al and coaching sessions, assisting participants with goal
setting, and helping monitor daily self-management be-
haviors, including medication adherence, dietary control,
symptom observation, and blood pressure monitoring.
Family members also supported participants in using the
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Overview of an Individual and Family Self-Management Program via a Mobile Application

Activities
Session 1: week 1 day 1 (face-to-face)
This initial face-to-face session will focus on establishing rapport and building a
therapeutic relationship with participants and their primary caregiver.
The session will include:

- Building rapport through friendly and welcoming interactions.

- Conducting a comprehensive assessment, including the collection of
personal information, health status, and current self-management behaviors
related to slowing the progression of CKD.

- Orienting the experimental group and their primary caregiver to the media
and equipment that will be utilized throughout the intervention.

Session 2: week 1 day 2 (video calls)

Activity 1: belief reflection activity (video calls)
- Exchange experiences and beliefs about CKD, the researcher will reflect on
these beliefs to identify misconceptions and provide accurate information.

Activity 2: educational activity (video calls)
- Assess knowledge of the experimental group and their primary caregiver
after studying the multimedia.
- Provide example situations for the experimental group and their primary
caregiver to jointly analyze how to slow kidney failure progression.
Session 3: week 1 day 3 (video calls)
Activity 3: Self-Management Skills Training, Part 1
This session will focus on practical applications of self-management skills.

- The experimental group will engage in guided practice of key self-
management skills, including goal setting, self-monitoring and reflective
thinking, decision-making, and action planning related to slowing CKD
progression.

- Participants will record their daily self-management behaviors related to
slowing CKD progression using a Google Form accessible via the Line
chatbot. This daily recording will continue until the end of the program.

- The researcher will send a message via LINE three times a week (Mondays,
Wednesdays, and Fridays) with a single topic related to CKD self-
management. These messages will continue until the program’s
conclusion.

Session 4: week 2 day 3 (video calls)

Activity 3: self-management skills training, part 2

- This session will build upon the skills learned in the previous session and
introduce additional self-management techniques.

- The experimental group will practice self-management skills, including
self-evaluation and response management related to their CKD.

- Participants will continue to record their daily self-management behaviors
related to slowing CKD progression using a Google Form accessible via the
Line chatbot. This daily recording will continue until the end of the program.

Session 5: week 12 (face-to-face)

This final face-to-face session will serve as a follow-up assessment after

completion of the program. The session will include:

- Post-program evaluation of self-management behaviors related to slowing
CKD progression.

- Collection of clinical data, including estimated glomerular filtration rate,
systolic blood pressure, diastolic blood pressure, and hemoglobin Alc.

CKD = chronic kidney disease.

https://doi.org/10.7475/kjan.2025.1027

Time Materials used

60 minutes - The personal demographic

questionnaires

- The health status questionnaires

- Self-management behaviors for
slowing CKD progression
questionnaires

- Multimedia

- Self-management for slowing
CKD progression record

- LINE Official Account and
Chatbot

- LINE video call

20 minutes - LINE video call
- Multimedia
- The self-management manual for
slowing CKD progression
(e-book)
40-60 minutes - LINE video call
- The self-management manual for

slowing CKD progression
(e-book)

40-60 minutes - LINE video call
- Educational notification message
- Self-management for slowing
CKD progression record
- LINE Official Account and
Chatbot

30 minutes - Educational notification message
- Self-management for slowing
CKD progression record
- LINE Official Account and
Chatbot

30 minutes - Self-management behaviors for
slowing CKD progression
questionnaires
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LINE chatbot by assisting with data entry and reviewing
educational messages. During weeks without scheduled
sessions, family members provided ongoing encourage-
ment, reminding participants about necessary health be-
haviors. This structured involvement was intended to
strengthen social support and enhance the sustainability of
self-management behaviors.

5. Ethical Considerations

This study was approved by the Institutional Review
Board of Burapha University (No. G-HS055/2566) and reg-
istered with the Thai Clinical Trials Registry
(TCTR20240920001). Participants received detailed infor-
mation regarding the study objectives, procedures, poten-
tial benefits, and their right to decline or withdraw from
participation at any time. Written informed consent was
obtained prior to data collection. All data were kept confi-
dential and reported in aggregate form only. Research doc-
uments and electronic data will be securely destroyed one
year after publication of the study findings, with paper re-
cords shredded using a cross-cut shredder and electronic
files permanently deleted using data-erasure software.

6. Data Analysis

Data were analyzed using IBM SPSS ver. 26 (IBM Corp.,
Armonk, NY, USA), with statistical significance set at p <.05.
Descriptive statistics, including frequency, percentage,
mean, and standard deviation, were used to summarize
demographic characteristics and baseline health data.
Baseline comparisons between experimental and control
groups were conducted using the chi-square test and Fish-
er exact test, as appropriate. Prior to inferential analyses, all
dependent variables were assessed for normality using the
Shapiro-Wilk test, boxplots, and Q-Q plots. No significant
outliers were identified, and assumptions for parametric
testing were satisfied. Within-group changes were exam-
ined using the paired t-test, while between-group compari-
sons were conducted using the independent t-test. Analysis
of covariance (ANCOVA) was used to adjust for baseline
differences. The Levene test confirmed homogeneity of
variance (p>.05), and the interaction between group as-
signment and baseline covariates was not statistically sig-
nificant (p>.05), indicating parallel regression slopes and
confirming the appropriateness of ANCOVA.

1. Demographic Data, Health Information Data, and Ho-
mogeneity of Study Sample

A total of 50 participants were enrolled in the study, with
25 assigned to the experimental group and 25 to the control
group. In the experimental group, most participants were
male (60.0%). The majority were in the middle to late el-
derly age range, with more than half aged over 70 years
(52.0%). Regarding educational attainment, most partici-
pants (52.0%) had completed primary school or less. Most
participants (68.0%) reported having sufficient income or
savings to meet their living expenses. Primary caregiving
responsibilities were most commonly provided by relatives
(60.0%). In the control group, most participants were fe-
male (60.0%). A higher proportion were aged over 70 years
compared with the experimental group (80.0%). Educa-
tional attainment was generally lower, with 76.0% having
completed primary school or less. Most participants
(60.0%) indicated that they had sufficient income or sav-
ings to support their living expenses. Similarly, most pri-
mary caregivers were relatives (72.0%).

In terms of health-related characteristics, participants in
the experimental group showed the following clinical pro-
files: 48.0% were classified as having obesity class I (BMI,
25.00-29.99 kg/m?), and 64.0% were diagnosed with stage
3a CKD, defined by an eGFR of 45-59 mL/min/1.73 m®. In
addition, 44.0% had HbAlc levels above 7.0%, 68.0% had
SBP values greater than 140 mmHg, and 8.0% had DBP val-
ues above 90 mmHg. All participants in this group had a
diagnosis of hypertension, and 80.0% had comorbid diabe-
tes mellitus and hyperlipidemia. With respect to pharma-
cologic management, all participants were prescribed anti-
hypertensive medications, 80.0% received antidiabetic
agents, 96.0% were receiving lipid-lowering therapy, and
24.0% were prescribed medications for anemia. Among
participants in the control group, 40.0% were classified as
having obesity class I, and a higher proportion (80.0%) had
stage 3a CKD. Forty percent had HbA1lc levels above 7.0%,
and 72.0% had SBP values exceeding 140 mmHg. Regard-
ing comorbidities, 96.0% were diagnosed with hyperten-
sion, 88.0% with diabetes mellitus, and 76.0% with hyper-
lipidemia. In terms of pharmacologic treatment, 84.0%
were prescribed antihypertensive medications, 88.0% re-
ceived antidiabetic therapy, 80.0% were treated with lip-
id-lowering agents, and 28.0% received medications for
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anemia. A summary of health-related characteristics is = demographic, socioeconomic, or clinical characteristics at

presented in Table 2. baseline. These findings indicate that the two groups were
No statistically significant differences were observed be-  comparable prior to the intervention.

tween the experimental and control groups with respect to

Demographic Data, Health Information Data, and Homogeneity of Study Sample (N=50)

. Experimental group (n=25) Control group (n=25)
Variables ' e p-value
n (%)
Sex 2.00 157
Male 15 (60.0) 10 (40.0)
Female 10 (40.0) 15 (60.0)
Age (year)" 5.46 .065
49-59 6 (24.0) 1(4.0)
60-69 6 (24.0) 4(16.0)
>70 13 (52.0) 20 (80.0)
Education’ 4.07 .138
Primary school and lower 12 (48.0) 19 (76.0)
Secondary school 4(16.0) 2(8.0)
Bachelor’s degree or higher 9(36.0) 4(16.0)
Sufficient income 0.35 .556
Insufficient 8(32.0) 10 (40.0)
Sufficient income/savings 17 (68.0) 15(60.0)
Primary caregivers 0.80 .370
Husbands/wives/children 10 (40.0) 7(28.0)
Relatives 15 (60.0) 18 (72.0)
BMI (kg/m®)" 1.26 931
<18.50 1(4.0) 1(4.0)
18.50-22.99 4(16.0) 3(12.0)
23.00-24.99 3(12.0) 5(20.0)
25.00-29.99 12 (48.0) 10 (40.0)
>30.00 5(20.0) 6(24.0)
Estimated glomerular filtration rate (mL/min/1.73 m?)
45-59 (3a) 16 (64.0) 20 (80.0) 1.59 208
30-44 (3b) 9 (36.0) 5(20.0)
Hemoglobin Alc 0.08 770
Less than 7% 14 (56.0) 15 (60.0)
More than 7% 11 (44.0) 10 (40.0)
Blood pressure (mmHg)
Systolic 0.09 .758
<140 8(32.0) 7(28.0)
>140 17 (68.0) 18(72.0)
Diastolic’ 2.08 .149
<90 23 (92.0) 25 (100)
>90 2(8.0) 0(0.0)
Comorbidities or other conditions
Diabetes’ 0.59 702
Present 20 (80.0) 22 (88.0)
Absent 5(20.0) 3(12.0)

(Continued on the next page)
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(Continued)
. Experimental group (n=25) Control group (n=25)
Variables e p-value
n (%)

Hypertension' 1.02 >.999
Present 25 (100) 24 (96.0)
Absent 0(0.0) 1(4.0)

Hyperlipidemia 0.12 733
Present 20 (80.0) 19 (76.0)
Absent 5(20.0) 6 (24.0)

Other diseases’ 0.22 >.999
Present 3(12.0) 2(8.0)
Absent 22 (88.0) 23 (92.0)

Current medications

Antidiabetic drugs’ 0.59 702
Yes 20 (80.0) 22 (88.0)
No 5(20.0) 3(12.0)

Antihypertensive drugs’ 4.35 110
Yes 25 (100) 21 (84.0)
No 0(0.0) 4(16.0)

Antihyperlipidemic drugs’ 3.03 .189
Yes 24(96.0) 20 (80.0)
No 1(4.0) 5(20.0)

Anemia medications 0.10 747
Yes 6 (24.0) 7(28.0)
No 19(76.0) 18(72.0)

BMI =body mass index; 'Fisher’s exact test.

2. Within-Group Changes in Self-Management Behavior,
eGFR, SBP, DBP, and HbA1c in the Intervention and Con-
trol Groups from Baseline to Follow-up

Within the experimental group, participation in the
self-management program was associated with significant
improvements across several outcomes (Table 3). Self-man-
agement behavior scores increased significantly (p<.001),
and renal function improved, as reflected by a significant
increase in eGFR values (p<.05). Significant reductions
were also observed in SBP (p<.001) and DBP (p<.05). In
contrast, HbAlc levels did not change significantly, indi-
cating that glycemic control remained stable over the 12-
week study period. In the control group, self-management
behavior scores also showed a statistically significant im-
provement following receipt of standard care (p<.001).
However, renal function declined, as evidenced by a signif-
icant reduction in eGFR from baseline to follow-up
(p<.001). Both SBP and DBP increased significantly during
the study period (SBP, p<.05; DBP, p<.05), indicating wors-
ening blood pressure control under standard care condi-
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tions. Glycemic control, assessed using HbAlc, did not
change significantly, with the difference between baseline
and follow-up remaining non-significant (p=.440).

3. Between-Group Changes in Self-Management Behav-
ior, eGFR, SBP, DBP, and HbA1c in the Intervention and
Control Groups from Baseline to Follow-up

Baseline comparisons showed no statistically significant
differences between the experimental and control groups
in eGFR (p=.278), SBP (p=.231), DBP (p=.611), or HbAlc
(p=.973) prior to the intervention (Table 3). A statistically
significant difference in self-management behavior scores
was observed between groups at baseline (p<.05). Before
conducting the ANCOVA, the interaction between group
assignment and baseline covariates was examined and
found to be non-significant (p>.05), supporting the as-
sumption of parallel regression slopes. After adjustment for
baseline values, participation in the Individual and Family
Self-Management Program resulted in significant improve-
ments across multiple outcomes (Table 3). Self-manage-
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~028(973) -1.46(.150)  7.74(.008)

0.78 (.440)

7.06+1.72 7.19+1.37 1.89 (.072)
experimental group; "Paired t-test; "Independent t-test; *Analysis of covariance (ANCOVA); covariate (baseline scores).

6.64+1.30

6.92+1.78

chronic kidney disease; Cont. = control group; Exp.

Hemoglobin Alc

CKD

ment behavior scores increased significantly in the inter-
vention group compared with the control group (F=7.92,
p<.05). Renal function, measured by eGFR, also improved
significantly (F=52.92, p<.001), indicating a clinically
meaningful improvement among participants with stage 3
CKD. Significant reductions in blood pressure were ob-
served in the intervention group, with marked decreases in
SBP (F=26.84, p<.001) and DBP (F=12.61, p<.001). Glyce-
mic control, reflected by HbAlc levels, also improved sig-
nificantly in the intervention group (F=7.74, p<.05). Col-
lectively, these findings demonstrate strengthened
self-management behaviors and improvements in key clin-
ical outcomes over the 12-week intervention period. Over-
all, the results indicate that the Individual and Family
Self-Management Program effectively enhanced behavior-
al outcomes and contributed to improved renal function,
blood pressure control, and glycemic regulation among
patients with stage 3 CKD.

4. Additional Findings

No adverse events or unintended effects were reported in
either group during the study period. Participants actively
engaged with the self-management program through a
structured recording system. They monitored blood pres-
sure for three consecutive days each month, tracked
monthly body weight, and completed individualized action
plans designed to slow stage 3 CKD progression. Adher-
ence to these activities was high, with full participation re-
ported (100%). Participants also reported that the mobile
communication application was easy to use and facilitated
adherence to recommended self-management behaviors
through reminders and regular messaging. Most partici-
pants indicated that family members actively supported
their participation in the program, which contributed to
sustained engagement throughout the 12-week interven-
tion period. These findings suggest that the intervention
was feasible, usable, and acceptable for patients with stage
3 CKD.

This study demonstrated the effectiveness of an Individ-
ual and Family Self-Management Program in slowing the
progression of stage 3 CKD. Participants in the intervention
group showed significant improvements in self-manage-
ment behavior scores, eGFR, SBP, and DBP compared with
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both their baseline values and the control group. These
findings are consistent with Ryan and Sawin’s IFSMT [22],
which proposes that effective self-management emerges
through three interrelated process dimensions: knowledge
and beliefs, self-regulation skills and abilities, and social
facilitation. By integrating these components into the inter-
vention, the program supported adaptive self-management
behaviors that translated into meaningful behavioral and
clinical improvements.

The results further showed that participants in the inter-
vention group experienced significantly greater improve-
ments in self-management behaviors, renal function
(eGFR), blood pressure (SBP and DBP), and HbAlc com-
pared with those in the control group. These be-
tween-group differences indicate that the intervention pro-
duced effects beyond those expected from natural disease
variation or routine outpatient care alone. The magnitude
and consistency of improvements in the intervention group
align with prior evidence indicating that structured
self-management support can strengthen treatment adher-
ence and improve physiological outcomes among patients
with stage 3 CKD. In contrast, the control group exhibited
minimal improvement or clinical deterioration across sev-
eral outcomes, underscoring the added value of the inter-
vention.

The knowledge and beliefs component of the interven-
tion was addressed through structured educational ses-
sions delivered via LINE video calls and chatbot-based
communication. Participants received evidence-based in-
formation through an electronic self-management manual,
multimedia materials, and scenario-based learning activi-
ties. Reflective exercises were incorporated to help partici-
pants identify and correct misconceptions related to CKD
progression and self-management. This approach fostered
accurate disease-related beliefs and increased confidence
in applying knowledge to daily self-care. Consistent with
IFSMT, individuals who develop adequate knowledge and
positive beliefs are more likely to adopt and sustain effec-
tive self-management behaviors, which is supported by the
improvements observed in this study.

The intervention also emphasized the development of
self-regulation skills, including goal setting, self-monitoring,
reflective thinking, decision-making, planning, self-evalua-
tion, and management of behavioral and emotional re-
sponses. These skills were practiced through daily
self-monitoring of blood pressure, body weight, and health
behaviors using Google Form-based tools. Participants
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worked collaboratively with family caregivers and the re-
search team to address barriers, refine action plans, and
support adherence to individualized goals. Strengthening
these self-regulation skills enabled participants to manage
their health behaviors more effectively in accordance with
their clinical status, which likely contributed to improved
blood pressure control and preservation of kidney function.
Social facilitation was integrated throughout the program
through active engagement of family caregivers and the use
of digital communication platforms. Caregivers participat-
ed in educational and coaching sessions, provided daily
support, and assisted patients in implementing self-man-
agement strategies. The LINE chatbot and group video calls
functioned as continuous channels for information ex-
change, reminders, and motivational support. Previous
studies have highlighted the importance of family involve-
ment and social support in sustaining self-management
among patients with chronic illnesses [29,30]. Consistent
with these findings, the combination of family engagement
and digital support in this study likely contributed to im-
provements in both behavioral and physiological out-
comes. Although formal mediation analyses were not con-
ducted, the pattern of results aligns with the causal
pathways proposed by IFSMT, suggesting that coordinated
enhancement of knowledge, self-regulation, and social fa-
cilitation underpinned the intervention’s effectiveness.
Notably, no participant attrition occurred during the 12-
week follow-up period. This high retention rate may be at-
tributed to the continuous support provided through the
mobile communication application, which enabled regular
reminders, timely responses to participants’ questions, and
sustained engagement with the program. In addition, fami-
ly involvement in monitoring and supporting self-manage-
ment behaviors likely enhanced adherence and reduced
the likelihood of dropout. Together, these factors contribut-
ed to full participation throughout the intervention period.
The findings of this study are consistent with prior re-
search demonstrating the benefits of family-oriented
self-management interventions for individuals with chronic
conditions. Chamnan et al. [29] reported that an Individual
and Family Self-Management Program improved phospho-
rus control among hemodialysis patients by strengthening
knowledge, beliefs, self-regulation skills, and family involve-
ment. Similarly, Vergara Escobar and Carrillo Gonzalez [30]
found that a self-management intervention significantly en-
hanced self-management behaviors, disease knowledge,
coping capacity, and the patient-healthcare provider rela-
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tionship. Collectively, these studies support the effective-
ness of IFSMT-guided interventions that target multiple
self-management processes simultaneously.

In contrast, the study did not detect a statistically signifi-
cant difference in HbAlc levels between the intervention
and control groups. Several factors may explain this find-
ing. First, data collection occurred between January and
May 2024, overlapping with the Songkran Festival, a na-
tional holiday period associated with increased social gath-
erings and less structured dietary practices, which may
have influenced dietary adherence. Second, HbAlc reflects
average blood glucose levels over approximately 120 days,
corresponding to the lifespan of erythrocytes [31], and
therefore requires sufficient time to capture meaningful
changes [32]. Similar results have been reported in previ-
ous studies. Mata and Chiewchantanakit [33] observed im-
provements in fasting blood glucose but not HbAlc after a
12-week self-efficacy-based intervention in patients with
type 2 diabetes, while Kongtong [34] reported no signifi-
cant HbAlc change following a 3-month family-supervised
behavioral modification program among patients with
poorly controlled diabetes. These findings suggest that lon-
ger intervention durations or extended follow-up periods
may be necessary to observe clinically meaningful changes
in HbAlc among patients with stage 3 CKD and comorbid
diabetes.

Several previous studies have highlighted the importance
of family support in improving self-management among
patients with chronic diseases. Research in CKD popula-
tions has shown that family involvement enhances medi-
cation adherence, dietary control, symptom monitoring,
and clinic attendance, which in turn leads to improved
clinical outcomes. Similar findings have been reported in
studies of diabetes and hypertension, where strong family
support has been associated with better lifestyle modifica-
tion and adherence to treatment. These findings align with
the IFSMT and support the results of the present study, in
which active participation by family members contributed
to improvements in self-management behaviors, blood
pressure, and eGFR among participants.

Overall, the results provide strong support for the appli-
cation of IFSMT to self-management interventions in CKD.
By simultaneously targeting knowledge and beliefs,
self-regulation skills, and social facilitation, the program
achieved measurable improvements in both behavioral
and clinical outcomes. The integration of digital platforms,
including the LINE chatbot, video calls, and online moni-
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toring tools, facilitated continuity of care, accessibility, and
sustained engagement. These features are particularly
valuable for patients with chronic diseases who face barri-
ers to frequent in-person care. Collectively, these findings
underscore the potential of structured, theory-based, digi-
tally supported interventions to enhance patient self-man-
agement and slow disease progression.

1. Implications of the Study

This study demonstrates that an Individual and Family
Self-Management Program delivered through a mobile
communication platform can improve both self-manage-
ment behaviors and clinical outcomes among patients with
stage 3 CKD. Guided by Ryan and Sawin’s IFSMT [22], the
program focused on enhancing knowledge and beliefs,
strengthening self-regulation skills, and fostering social fa-
cilitation through family engagement. As a result, partici-
pants showed significant improvements in eGFR, SBP and
DBP, and self-management behavior scores, suggesting a
slowing of disease progression.

The findings have several important implications. For
clinical practice, nurses should integrate structured, theo-
ry-based self-management programs into routine care for
patients with stage 3 CKD to promote sustained behavior
change and improved outcomes. Traditional outpatient
consultations often do not provide sufficient time or conti-
nuity to support complex lifestyle modifications. In this
context, mobile application-based interventions can ad-
dress these limitations by enabling ongoing communica-
tion, reinforcement of self-management behaviors, and ac-
tive involvement of family members.

For health service administrators and policymakers, im-
plementing IFSMT-based self-management programs for
other chronic conditions may improve patient outcomes
while optimizing healthcare resource utilization. Such pro-
grams should prioritize accessible education, development
of behavioral skills, and structured social support mecha-
nisms. These elements can be adapted to different popula-
tions and disease contexts, supporting scalable and sus-
tainable approaches to chronic disease management.

For nursing education, integrating training in self-man-
agement support, particularly through digital platforms,
may better prepare nurses to lead patient- and family-cen-
tered interventions. The findings of this study also support
the further development of nurse-led digital interventions
that extend care beyond traditional clinical settings and
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enhance continuity of care for patients with chronic ill-
nesses, including stage 3 CKD.

2. Limitations of This Study

The use of mobile applications in patient care may pose
challenges for older adults or individuals with limited digi-
tal literacy. To support effective implementation, addition-
al assistance may be required to help patients and family
members navigate the technology. Differences in familiari-
ty with internet-based activities may also influence engage-
ment and intervention outcomes. Future programs should
incorporate pre-intervention assessments of digital readi-
ness and provide tailored training to address these dispari-
ties.

This study provides evidence that a theory-based Indi-
vidual and Family Self-Management Program can slow dis-
ease progression and improve self-management behaviors
and clinical outcomes among patients with stage 3 CKD.
Integrating this intervention into routine nursing care rep-
resents a practical and effective strategy for patients, fami-
lies, and healthcare teams. Broader implementation of
similar digitally supported programs may contribute to im-
proved chronic disease management and better long-term
patient outcomes.
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