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Background: Patients undergoing hemodialysis (HD) often experience food consumption and nutritional challenges that affect their 
health outcomes and quality of life (QoL). Traditional nutritional education alone may be insufficient to promote sustainable 
behavioral change. The self-management concept, which emphasizes patients’ active involvement in managing their health, has 
been insufficiently applied among HD patients in Thailand.
Purpose: This study evaluated the effectiveness of a nutritional promotion program in improving the QoL of HD patients, based on 
the self-management concept of Creer (2000).
Methods: A quasi-experimental design was employed with 110 HD patients recruited from two dialysis centers in Sakon Nakhon 
Province, Thailand. Participants were equally allocated to experimental (n = 55) and control (n = 55) groups. The experimental group 
received a 12-week nutritional promotion program based on the self-management concept of Creer (2000), which consisted of 
individual face-to-face education, group-based educational content via the LINE application, individualized tele-counseling, and 
group discussions, while the control group received standard care. Data were collected using the Kidney Disease Quality of Life- 
Short Form (KDQOL-SF™), version 1.3, and analyzed using descriptive statistics and repeated measures ANOVA.
Results: The results indicated no significant differences in demographic characteristics or baseline mean QoL scores between groups. 
The experimental group showed significant improvements in food consumption knowledge, food consumption behaviors, and QoL (p 
< 0.05) across time points compared with the control group.
Conclusion: The nutritional promotion program grounded in Creer’s (2000) self-management framework, integrating individualized 
education, structured group-based LINE content, individualized tele-counseling, and group discussions, effectively improved food 
consumption knowledge, food consumption behaviors, and QoL in HD patients. The program strengthened patients’ capacity for self- 
regulation of food consumption behaviors and enhanced their overall well-being. These findings underscore the potential of hybrid, 
self-management-based nutritional interventions as a patient-centered approach to improving key outcomes in HD care.
Keywords: nutritional promotion program, quality of life, hemodialysis, self-management, food consumption knowledge, food 
consumption behaviors

Introduction
Chronic kidney disease (CKD) has emerged as a major global public health concern, characterized by progressive and 
irreversible impairment of renal function. According to the Global Burden of Disease Study 2017, CKD accounted for 
1.2 million deaths worldwide, representing a 41.5% increase in mortality since 1990.1 Moreover, an estimated 
697.5 million people were affected by CKD globally, with the prevalence increasing by 29.3% across all age groups 
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during the same period. The World Health Organization (WHO) reported that kidney diseases have risen from the 
nineteenth to the ninth leading causes of death globally, accompanied by an estimated 95% increase in mortality between 
2000 and 2021.2 This steady upward trend underscores the urgent need for effective management strategies to address the 
disease and its consequences.

In Thailand, CKD is similarly recognized as a pressing national health challenge. The prevalence of CKD stages 3–5 
among adults has been reported at approximately 8.45%, with higher rates observed in the northern and northeastern 
regions of the country.3,4 For patients who progress to end-stage renal disease (ESRD), renal replacement therapy (RRT) 
is indispensable for survival. The three main methods of RRT, which include peritoneal dialysis (PD), hemodialysis 
(HD), and kidney transplantation (KT), have distinct benefits and limitations. Among these methods, HD is the most 
commonly utilized in Thailand. This utilization pattern is associated, in part, with the national health policy under the 
Universal Coverage Scheme, which enables eligible ESRD patients to access either PD or HD services free of charge 
through shared decision-making with their nephrologists.5

Although HD sustains life, it does not provide a definitive cure. Patients undergoing long-term HD face multiple 
burdens that extend beyond the biological aspects of renal failure. These include persistent complications, food 
consumption and fluid restrictions, frequent hospital visits, and significant psychosocial challenges. The studies have 
shown that patients receiving HD are at high risk of depression, anxiety, and diminished QoL due to the chronic nature 
of the therapy and the disruptions it imposes on daily living.6–9 Furthermore, economic burdens associated with 
treatment costs, transportation, and reduced productivity compound the physical and emotional stress experienced by 
patients.10,11

Malnutrition is a common complication among patients with ESRD, particularly those receiving HD, and is a major 
contributor to morbidity and mortality.12,13 Its multifactorial causes include pre-dialysis food consumption restrictions, 
appetite loss, and increased catabolism during dialysis. Non-adherence to recommended food consumption guidelines 
often results in inadequate intake of essential nutrients, including vitamins, minerals, and energy.14 However, barriers 
such as limited dietary knowledge, insufficient access to dietitians, and cultural or socioeconomic constraints impede 
optimal nutritional care.15 Therefore, effective nutritional management is essential in HD to prevent malnutrition and 
related complications.

In Thailand, nutritional education for patients undergoing hemodialysis is commonly provided by healthcare 
professionals during routine clinical care, focusing on dietary restrictions and appropriate nutrient intake. However, 
such education is often delivered primarily through conventional knowledge-based counseling, which may have 
limitations in promoting sustained dietary behavioral change. Consequently, traditional nutrition education 
approaches may have limited effectiveness in supporting long-term adherence, leading to an increased interest in self- 
management-oriented interventions. This recognition has encouraged the development of theory-based approaches 
that promote patient empowerment and self-regulation. The concept of self-management, as proposed by Creer 
(2000), emphasizes patients’ active participation in managing their health through goal selection, information 
collection, information processing and evaluation, decision-making, action, and self-reaction.16 This concept has 
been successfully applied in chronic diseases such as diabetes, hypertension, and asthma, demonstrating improved 
disease control and QoL.17–20 However, limited research has applied this framework to nutritional interventions for 
HD patients. In Thailand, evidence on self-management-based nutritional interventions for HD patients remains 
particularly limited.

In response, this study developed and evaluated a nutritional promotion program grounded in Creer’s self- 
management concept, delivered through multimodal strategies that included individual face-to-face education, group- 
based health education delivered via the LINE application through videos and infographics, individualized tele- 
counseling via LINE, and group discussions. This comprehensive approach was designed to enhance patients’ food 
consumption knowledge, strengthen their self-management skills, and improve adherence to recommended food con
sumption practices, ultimately contributing to better nutritional status and overall QoL. The study’s findings are expected 
to provide evidence-based guidance for healthcare professionals in implementing contextually-appropriate interventions 
that promote improved QoL among HD patients.
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Materials and Methods
Study Design, Setting, and Samples
This quasi-experimental study was conducted from July to December 2024. Participants were patients with ESRD stage 5 
who were undergoing HD at two hemodialysis centers in Sakon Nakhon Province, Thailand. Sakon Nakhon is a province 
in northeastern Thailand. In terms of demographic and socioeconomic context, the area is considered rural. It is quite 
comparable to other rural areas in Thailand in terms of population characteristics and socioeconomic background.

The inclusion criteria were patients undergoing HD aged between 20 and 70 years, who had been receiving treatment 
for at least three months, were able to consume meals, and could communicate effectively in Thai without any 
communication impairments. In addition, participants were required to be accessible via mobile phone with the LINE 
application and to provide informed consent before enrollment. Participants were excluded if they had major debilitating 
comorbidities, including congestive heart failure (stage III or IV), terminal malignancy, acquired immunodeficiency 
syndrome (AIDS), psychiatric disorders, dementia, or other severe conditions that could adversely affect food 
consumption.

The sample size was calculated using G*Power software based on the difference between two independent means 
(two groups) as the statistical test, with a one-tailed test, a statistical power of 0.80, an alpha level of 0.05, and an effect 
size of 0.50. The required sample size was determined to be 51 participants per group. To account for potential attrition 
during the study, the sample size was increased by 10%. Consequently, each group comprised 56 participants. The 
experimental group (n = 56) received the nutritional promotion program, whereas the control group (n = 56) received 
standard care.

This study employed purposive selection of study sites. Two HD centers were purposively chosen based on pragmatic 
considerations, feasibility of data collection, and contextual similarity. The participants in both the experimental group 
and control group were HD patients who received dialysis services at two different HD centers in Sakon Nakhon 
Province. The participants in the experimental group had no contact with those in the control group, as they were situated 
in different HD centers. One HD center was assigned to the experimental group, while the other was assigned to the 
control group. Therefore, the participants in the control group received only standard care, whereas those in the 
experimental group received the nutritional promotion program. Following site selection, eligible participants were 
recruited using consecutive sampling during the study period.

Research Instrument
The research instruments consisted of four components, developed based on a review of the relevant literature.

The first section was a demographic questionnaire for HD patients, which included questions about age, gender, 
marital status, education level, occupation status, monthly income, health scheme, person responsible for food prepara
tion, duration of HD, and frequency of HD each week.

The second questionnaire was a food consumption knowledge test, which consisted of 17 items related to dietary 
knowledge specific to HD patients, including foods that should be consumed and foods that should be avoided. All items 
were presented as true or false. Scoring was based on correctness: a correct response received a score of one, while an 
incorrect response received a zero.

The third questionnaire was a food consumption behavior questionnaire. It consisted of 23 items related to commonly 
consumed food types, ingredients used in food preparation, and frequency of food consumption. Responses were 
measured using a five-point rating scale based on the Likert scale concept, including never, rarely, sometimes, often, 
and always.

The content validity of the food consumption knowledge questionnaire and the food consumption behavior ques
tionnaire was assessed by a panel of three experts, including a nutrition specialist, a nephrologist, and a health behavior 
specialist. The reliability of both instruments was evaluated through pilot testing among 30 HD patients with character
istics similar to those of the study participants. The reliability of both tools was assessed through pilot testing on 30 HD 
patients with characteristics similar to those of the research participants. The reliability value for the food consumption 
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knowledge questionnaire was 0.64, as measured by the Kuder-Richardson formula (KR-20), whereas the Cronbach’s 
alpha coefficient for the food consumption behavior questionnaire was 0.83.

The final section of the questionnaire was the Kidney Disease Quality of Life-Short Form (KDQOL-SF™) 
version 1.3.21,22 The generic core includes 36 items across eight dimensions: physical function (10 items), role- 
physical (4 items), pain (2 items), general health (5 items), emotional well-being (5 items), role-emotional (3 
items), social function (2 items), energy/fatigue (4 items), and an overall health rating item. The disease-specific 
core includes 43 items covering 11 dimensions: symptom/problem list (12 items), effects of kidney disease (8 
items), burden of kidney disease (4 items), work status (2 items), cognitive function (3 items), quality of social 
interaction (3 items), sexual function (2 items), sleep (4 items), social support (2 items), dialysis staff encourage
ment (2 items), and patient satisfaction (1 item). Scores for all subscales are transformed to a range between 0 and 
100, with higher scores indicating better QoL. The overall quality of life is summarized into three composite scores: 
PCS (Physical Component Summary), MCS (Mental Component Summary), and KDCS (Kidney Disease 
Component Summary).

Study Intervention
The nutritional promotion program comprised a set of activities designed to promote the nutritional status and 
appropriate food consumption of patients undergoing HD. The program was developed by the researcher based on 
a review of the relevant literature and was grounded in the self-management concept of Creer (2000).16 It consisted of 
the following components: 1) Goal selection involved providing patients with essential knowledge before they set 
personal goals aimed at maintaining appropriate nutritional status. The educational content included information on 
CKD and dietary recommendations suitable for patients undergoing HD, delivered through face-to-face sessions and 
a take-home dietary handbook developed specifically for HD patients. In addition, the LINE application was utilized as 
a supplementary platform for delivering nutritional education; 2) Information collection, which involved maintaining 
a daily dietary intake record and self-monitoring; 3) Information processing and evaluation, which involved taking the 
data obtained from the information collection to determine how to adjust food consumption behavior to meet defined 
criteria or goals; 4) Decision making, which involves selecting appropriate foods for the disease based on the 
information gathered and evaluated; 5) Action, which referred the implementation of the plan through self- 
management in selecting foods appropriate for the disease.; and 6) Self-reaction, which referred to the patient’s self- 
assessment to determine whether their food intake aligns with the proper dietary plan for their condition. 
Complementing face-to-face education sessions and group discussions, the program also utilized the LINE application 
as a platform for delivering nutritional education to patients undergoing HD through video clips and infographics, as 
well as for providing tele-counseling. These strategies served as key components in supporting follow-up and 
monitoring patients’ adherence to dietary recommendations.

The experimental group received a 12-week nutritional promotion program based on the self-management concept of 
Creer (2000). Education was provided by the researcher once a week throughout the 12-week intervention period, with 
each session lasting approximately 30–50 minutes, depending on the content and learning activities. The intervention was 
designed to support the six key processes of self-management: goal selection, information collection, information 
processing and evaluation, decision making, action, and self-reaction. These processes guided the structure and 
implementation of all intervention activities. The program consisted of individual face-to-face education, group-based 
educational content delivered via the LINE application, individualized tele-counseling, and group discussions. The 
educational content in this intervention was based on information from the Clinical Practice Recommendation for 
Nutritional Management in Adult Kidney Patients 2018 by the Society of Parenteral and Enteral Nutrition of Thailand 
in collaboration with the Nephrology Society of Thailand.23

The control group did not receive any specific intervention during the 12-week study period. Participants continued 
their standard care according to the routine dietary recommendations provided by their healthcare professionals. To 
ensure ethical considerations, after completion of the study, the nutritional promotion program was also provided to the 
control group in the same manner as that received by the intervention group.
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Data Collection
In the experimental group, food consumption knowledge, food consumption behavior, and QoL were assessed using the 
KDQOL-SF version 1.3 at three time points: baseline, 12 weeks after completion of the intervention program, and 
16 weeks. Similarly, these outcomes in the control group were assessed using the same instrument at the corresponding 
time points: baseline, week 12, and week 16. The study flow and data collection process for both groups are illustrated in 
Figure 1.

Data Analysis
Data were analyzed by SPSS Version 29. Group differences in baseline demographic characteristics were examined using 
Chi-square tests or Fisher’s exact test. A repeated measures ANOVA was conducted to assess the effects of the nutritional 
promotion program over time (baseline, week 12, and week 16). A Bonferroni test was applied to identify which pairs of 
time points or groups showed significant differences. All statistical tests were conducted with a significance level set at 
p = 0.05.

Results
The characteristics of participants are summarized in Table 1. The control and experimental groups were comparable in 
terms of gender, age, marital status, education, occupation, income, health insurance coverage, food preparation 
responsibility, duration of hemodialysis, and frequency of dialysis sessions, with no statistically significant differences 
observed between the groups at baseline (p > 0.05). Overall, most participants were middle-aged (mean age = 53.58 ± 

Figure 1 Data Collection Flowchart.
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Table 1 Comparison of Demographic Characteristics Between the Control and the 
Experimental Groups

Patient Characteristics Control (n = 55) Experimental (n = 55) p-value

n % n %

Gender 0.567a

Male 29 52.73 26 47.27

Female 26 47.27 29 52.73

Age (years) 0.125a

20–44 13 23.64 19 34.55

45–59 18 32.73 22 40.00

>60 24 43.64 14 25.45

Marital status 0.912b

Single 15 27.27 14 25.45

Married 35 63.64 37 67.27

Divorced/Widowed/ Separated 5 9.09 4 7.27

Education level 0.177a

Primary school 27 49.09 25 45.45

Secondary school 12 21.82 20 36.36

Diploma/Graduate and above 16 29.09 10 18.18

Occupational status 0.598b

Employed 21 38.18 21 38.18

Retired 6 10.91 3 5.45

Unemployed 28 50.91 31 56.36

Monthly income (baht/month) 0.273a

≤10,000 6 10.91 12 21.82

≥10,000 17 30.91 13 23.64

No income 32 58.18 30 54.55

Health insurance 0.233b

UCS 25 45.45 31 56.36

CSMBS 19 34. 55 10 18.18

SSS 10 18.18 13 23.64

Other 1 1.82 1 1.82

Food preparation responsibility 0.086a

Owner 23 41.82 32 58.18

Others 32 58.18 23 41.82

(Continued)
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13.31 years in the control group and 49.85 ± 11.91 years in the experimental group), married, unemployed, and covered 
by the Universal Coverage Scheme (UCS). More than half had completed primary education, had no income, and had 
been undergoing hemodialysis for over three years, with the majority receiving treatment three times per week.

The effects of the nutritional promotion program are presented in Table 2. Repeated measures ANOVA demonstrated 
significant effects on food consumption knowledge, food consumption behavior, and QoL domains, including physical, 
kidney disease-specific, and total QoL scores (p < 0.05), with a marginally significant effect observed for mental health 
(p = 0.057). A time-dependent effect was also observed across all outcomes (p < 0.05). 

Table 1 (Continued). 

Patient Characteristics Control (n = 55) Experimental (n = 55) p-value

n % n %

Duration of HD 0.302a

3 months - < 1 year 12 21.82 6 10.91

1–3 years 20 36.36 23 41.82

>3 years 23 41.82 26 47.27

Frequency of HD per week 0.076a

2 times 25 45.45 16 29.09

3 times 30 54.55 39 70.91

Note: aChi-square test, bFisher’s exact test. 
Abbreviation: UCS, Universal Coverage Scheme; CSMBS, Civil Servant Medical Benefits Scheme; SSS, Social 
Security Scheme.

Table 2 Repeated Measures ANOVA 
of Study Outcomes Over Time in the 
Control and Experimental Groups

Parameters F−test p-value

Food consumption knowledge

- Within subject

Timea 11.18 < 0.001

Time x Groupa 7.54 0.001

- Between subject

Group 25.40 < 0.001

Food consumption behavior

- Within subject

Timea 12.04 < 0.001

Time x Groupa 5.01 0.016

- Between subject

Group 0.00 0.931

(Continued)
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Pairwise comparisons demonstrated significant improvements in the experimental group across food consumption 
knowledge, food consumption behavior, and all QoL domains from baseline to weeks 12 or 16 following participation in 
the nutritional promotion program (p < 0.05). No significant between-group differences were observed at baseline; 

Table 2 (Continued). 

Parameters F−test p-value

QoL

36-item health survey (SF-36)

PCS

- Within subject

Timea 38.66 < 0.001

Time x Groupa 17.70 < 0.001

- Between subject

Group 10.61 0.002

MCS

- Within subject

Timea 3.37 0.036

Time x Groupa 7.53 0.057

- Between subject

Group 15.71 < 0.001

ESRD targeted areas

KDCS

- Within subject

Timeb 4.72 0.012

Time x Groupb 7.33 0.001

- Between subject

Group 12.87 0.001

Total QoL

- Within subject

Timeb 14.87 < 0.001

Time x Groupb 11.31 < 0.001

- Between subject

Group 14.73 < 0.001

Note: aSphericity Assumed, bGreenhouse-Geisser. 
Abbreviation: PCS, Physical Component 
Summary; MCS, Mental Component Summary; 
KDCS, Kidney Disease Component Summary.
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however, the experimental group showed significantly higher scores than the control group at weeks 12 and 16 for food 
consumption knowledge, physical and mental components, kidney disease-specific, and total QoL (p < 0.05). The results 
are presented in Table 3.

Table 3 Comparison of Study Outcomes Between the Control and Experimental Groups at Baseline, Week 12, 
and Week 16

Parameters Baseline Week 12 Week 16 p-valueb (within-group)

(1) 
Mean (SD)

(2) 
Mean (SD)

(3) 
Mean (SD)

(1) VS (2) (1) VS (3) (2) VS (3)

Food consumption knowledge

Control group 14.00 (1.77) 14.16 (1.69) 14.11 (1.84) 1.000 1.000 1.000

Experimental group 14.29 (1.63) 15.27 (1.55) 15.62 (1.38) < 0.001 < 0.001 1.000

Mean difference 0.29 1.11 1.51

p-valueb (between-group) 0.372 < 0.001 < 0.001

Food consumption behavior

Control group 4.13 (0.30) 4.16 (0.31) 4.18 (0.27) 0.652 0.528 1.000

Experimental group 4.05 (0.24) 4.21 (0.21) 4.19 (0.30) < 0.001 0.001 1.000

Mean difference −0.08 0.05 0.01

p-valueb (between-group) 0.132 0.263 0.863

36-item health (SF-36)

PCS

Control group 40.30 (15.43) 43.83 (17.88) 45.66 (19.65) 0.168 0.023 0.886

Experimental group 43.56 (14.58) 62.41 (19.61) 54.10 (20.53) < 0.001 < 0.001 < 0.001

Mean difference 3.26 18.58 8.44

p-valueb (between-group) 0.256 < 0.001 0.030

MCS

Control group 58.66 (19.05) 58.28 (20.56) 56.13 (17.02) 1.000 0.888 1.000

Experimental group 66.66 (20.09) 74.27 (17.82) 68.72 (19.33) 0.005 1.000 0.052

Mean difference 8.00 15.99 12.59

p-valueb (between-group) 0.034 < 0.001 < 0.001

ESRD targeted areas

KDCS

Control group 69.49 (10.11) 68.00 (10.86) 66.50 (10.55) 0.686 0.118 0.538

Experimental group 71.84 (10.27) 77.10 (9.08) 73.25 (11.33) < 0.001 0.981 0.002

Mean difference 2.35 9.1 6.75

p-valueb (between-group) 0.228 < 0.001 0.002

(Continued)
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Discussion
The present study demonstrated statistically significant improvements in food consumption knowledge, food consump
tion behavior, and QoL among patients undergoing HD who received the nutritional promotion program. All outcomes 
showed substantial gains from baseline to post-intervention in the experimental group, whereas the control group 
exhibited minimal or negligible changes over time. These findings indicate that the structured, multimodal intervention 
grounded in Creer’s (2000) self-management framework16 effectively enhanced patients’ capacity to regulate their food 
consumption practices and contributed to improved health-related QoL.

Improvements in food consumption knowledge can be explained through the preparatory role of knowledge within 
Creer’s self-management concept. According to Creer (2000), goal selection, the first formal step in self-management, 
can occur only when patients have acquired an adequate understanding of their illness and its management. Such 
knowledge forms the cognitive foundation for subsequent processes, enabling individuals to interpret information, 
anticipate consequences, and participate effectively in health-related decision-making.

In the present study, this foundation was strengthened through individualized face-to-face education, structured 
educational materials delivered via the LINE application, and individualized tele-counseling. These multimodal strategies 
provided repeated exposure to key dietary principles and allowed patients to clarify uncertainties in real time. The 
resulting improvements in food consumption knowledge are consistent with evidence from a systematic review showing 
that nutrition education significantly enhances nutritional and food consumption knowledge among HD patients.24 

Moreover, evidence from a randomized controlled trial has demonstrated that educational interventions significantly 
improve both dietary knowledge and adherence among HD patients.25 These gains in food consumption knowledge 
established the essential cognitive groundwork for subsequent self-management processes, thereby supporting the 
progression toward the improvements in food consumption behaviors observed in this study.

Improvements in food consumption behavior can be interpreted through the intermediate processes of Creer’s (2000) 
self-management framework, particularly information processing and evaluation, decision making, action, and self- 
reaction. As patients acquired sufficient food consumption knowledge, they became more capable of appraising their 
eating patterns, identifying inconsistencies with renal dietary recommendations, and making appropriate adjustments. 
The program supported these processes by offering structured guidance on food selection, food-exchange principles, 
portion regulation, and essential renal dietary considerations, including sodium, potassium, phosphorus, protein, and fluid 
restriction, which were reinforced through LINE-based educational materials and individualized tele-counseling.

This multimodal reinforcement helped patients translate knowledge into practice, regulate daily food choices, and 
monitor adherence more effectively. These improvements align with evidence demonstrating that self-management 
interventions enhance adherence to appropriate food consumption practices and promote favorable behavioral outcomes 
among patients with ESRD. Jeentae26 reported improvements in phosphorus control behaviors following participation in 
a self-management program, whereas Doungpibool27 observed significant gains in eating behavior scores after 

Table 3 (Continued). 

Parameters Baseline Week 12 Week 16 p-valueb (within-group)

(1) 
Mean (SD)

(2) 
Mean (SD)

(3) 
Mean (SD)

(1) VS (2) (1) VS (3) (2) VS (3)

Total QoL

Control group 61.10 (10.27) 61.59 (11.70) 60.37 (11.50) 1.000 1.000 0.866

Experimental group 64.64 (12.01) 73.28 (11.35) 68.18 (13.24) < 0.001 0.030 < 0.001

Mean difference 3.54 11.69 7.81

p-valueb (between-group) 0.099 < 0.001 0.001

Note: bBonferroni test.
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implementing a 24-week behavioral self-management intervention. Advancements in mobile health technologies have 
further expanded the use of application-based and messaging-based interventions to support food consumption behavior 
change among patients with chronic illnesses, including those receiving HD. Such tools offer convenient, real-time 
access to nutritional information, personalized reminders, and channels for ongoing follow-up, thereby facilitating 
sustained adherence to dietary recommendations. The use of LINE-based educational reinforcement and tele- 
counseling in the present program reflects these principles. Consistent evidence further supports the effectiveness of 
these approaches. Kim and Cho28 demonstrated that an online community-based dietary self-care program improved 
dietary behaviors and physiological indicators in HD patients, while Saengyo29 found that combining LINE-based 
education with tele-counseling enhanced caregivers’ nutritional knowledge and dietary management behaviors for HD 
patients. Collectively, these findings indicate that integrating self-management principles with digital reinforcement 
strategies, particularly LINE-based education and tele-counseling, can effectively promote positive dietary behavior 
change among HD patients, as evidenced in the present study.

Improvements in QoL observed in this study can be understood through the successive self-management processes 
outlined in Creer’s framework, wherein enhanced food consumption knowledge supports more effective behavioral 
regulation and may contribute to more favorable self-reported health perceptions. As patients acquired adequate food 
consumption knowledge and translated this knowledge into appropriate food consumption behaviors, they became more 
capable of making informed dietary decisions and managing dietary restrictions with greater confidence. The enhanced 
food consumption knowledge likely strengthened patients’ confidence in managing dietary restrictions and supported 
more informed decision-making in daily food choices. These mechanisms were reflected in the study’s findings, which 
revealed notable improvements in total QoL as well as PCS, MCS, and KDCS scores, with the most pronounced gains 
emerging at week 12 and maintained through week 16. Improved food consumption behaviors may also have contributed 
to more stable symptom experiences and enhanced perceptions of daily functioning as patients applied dietary recom
mendations more consistently. Furthermore, sustained engagement with LINE-based educational reinforcement and 
individualized tele-counseling provided continuous guidance and support, thereby supporting psychological well-being 
and dialysis-related experiences, as reflected in higher MCS and KDCS scores.

These findings are consistent with previous research indicating that self-management interventions positively influence 
QoL in HD populations. Lee et al30 reported significant improvements in both physical and mental QoL domains following 
a structured self-management program, whereas El-Etreby and El-Monshed31 observed broad enhancements across multi
ple QoL subscales after implementing a similar intervention. Further supporting evidence comes from technology-assisted 
self-management research. Pack and Lee32 found that mobile-based health coaching enhanced self-efficacy and QoL among 
HD patients, emphasizing the value of digital platforms for reinforcing self-management skills. Chae and Kim33 demon
strated that a mobile self-management application grounded in social cognitive theory improved PD-related knowledge, 
health behaviors, albumin and hemoglobin levels, and health-related QoL across symptoms and daily activity. Similarly, Li 
et al34 showed that integrating wearable technologies, a health management platform, and social media tools such as LINE 
enhanced self-efficacy, self-management behaviors, and overall QoL among individuals with CKD undergoing long-term 
dialysis. Collectively, these findings indicate that the QoL improvements observed in this study likely resulted from the 
synergistic effects of enhanced food consumption knowledge, strengthened behavioral regulation, and ongoing digital 
reinforcement, all of which supported successive self-management processes consistent with Creer’s model. Through the 
integration of face-to-face education, LINE-based digital support, and individualized tele-counseling, the program facili
tated a continuous cycle of knowledge acquisition, behavioral adjustment, and improved health perceptions, ultimately 
contributing to the QoL among patients undergoing HD.

The findings of this study demonstrate that combining Creer’s self-management framework with digital 
nutritional support provides a practical and effective approach to enhancing food consumption knowledge, 
improving food consumption behaviors, and ultimately promoting QoL among patients undergoing HD. The 
blended model integrating face-to-face education, group discussion, LINE-based reinforcement, and tele- 
counseling activated key self-management processes and proved both effective and clinically feasible. In addition, 
facilitator factors such as age, income, and educational level may be relevant to self-management. However, as 
baseline characteristics were comparable between the groups, these factors were unlikely to have substantially 
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confounded the observed outcomes. Policy implications highlight the viability of incorporating digital self- 
management tools into routine HD care as a scalable, low-cost strategy for enhancing long-term patient outcomes. 
In practice, similar multimodal interventions may strengthen dietary adherence and reduce nutrition-related 
complications across diverse care settings. Overall, these results position technology-enhanced self-management 
as a sustainable and adaptable pathway for advancing patient-centered nutritional care and guiding future innova
tions in HD service delivery.

Limitations
This study has several limitations. First, the study was conducted in HD centers within a single province, which 
may limit the generalizability of the findings to other regions or healthcare settings. Second, the follow-up period 
was relatively short, restricting the ability to determine whether the improvements in QoL observed after the 
intervention can be sustained over the long term. Third, the QoL was assessed using a self-reported questionnaire, 
which may be influenced by recall bias, response bias, or subjective interpretation of the items. Self-reported 
measures may also be affected by social desirability and may not fully capture objective clinical changes. Future 
research should consider incorporating objective clinical indicators alongside self-reported measures to enhance 
accuracy and provide a more comprehensive assessment of patients’ health outcomes. In addition, future studies 
should involve more diverse clinical environments and employ longer follow-up durations to better examine the 
long-term effects of self-management–based nutritional interventions on the QoL of patients undergoing HD.

Conclusion
This study demonstrates that a nutritional promotion program grounded in Creer’s (2000) self-management framework, 
integrating individualized face-to-face education, structured group-based LINE educational content, individualized tele- 
counseling, and group discussions, with reinforcement provided through digital formats, effectively improves food 
consumption knowledge, food consumption behaviors, and QoL among patients undergoing HD. These findings high
light the feasibility and scalability of hybrid nutritional interventions as patient-centered strategies for routine HD care. 
Incorporating digital self-management support into standard practice may enhance continuity of guidance, reduce 
nutrition-related risks, and promote long-term adherence.
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