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ABSTRACT

Nutritional status plays a critical role in managing end-stage renal disease (ESRD) in
patients undergoing continuous ambulatory peritoneal dialysis (CAPD). Protein intake is
particularly important, as insufficient protein intake can lead to protein-energy malnutrition
(PEM), negatively impacting patients’ quality of life (QoL), and impairing patients’ ability to
tolerate therapy and recover effectively. This randomized controlled trial aimed to assess the
effects of a nutrition care process (NCP) on PEM in 66 patients receiving CAPD, who were
randomly assigned to the intervention (n = 33) or the control group (n = 33). The intervention
group participated in four sessions of NCP, while the control group received standard care. The
program lasted 24 weeks, with follow-up conducted via telephone. Data were collected through
structured interviews, and statistical analyses were performed using chi-square, Fisher’s exact
test, Cochran’s Q test, repeated measures ANOVA, and independent-samples t-tests. The
results indicated a significant reduction in the proportion of patients with PEM in the
intervention group at follow-up (P = 0.004), as well as significantly higher mean energy intake,
improved food consumption behavior scores, and better QoL than the control group (P < 0.05).
The NCP was effective in reducing PEM, enhancing energy intake, improving food
consumption behavior, and increasing QoL. We thus recommend extending the NCP to other
healthcare settings to better support CAPD patients at risk of PEM and enhance their overall
well-being.
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INTRODUCTION

Protein and energy malnutrition are
common nutritional challenges in patients
undergoing continuous ambulatory
peritoneal dialysis (CAPD) as kidney
replacement therapy, which often result
from  poor eating habits, while
gastrointestinal symptoms like abdominal
pain, constipation, diarrhea, and early
satiety result from the instillation of
peritoneal dialysis fluid. Additionally, the
absorption of glucose from dialysis fluid,
particularly during episodes of peritonitis,
aggravates the inadequate nutrient intake.
This combination of factors can
significantly decrease patients’ protein
levels, negatively affecting patients’ overall
health and quality of life (QoL)' via
complications like protein breakdown in
muscle tissues, causing muscle atrophy,>
and abnormal metabolism due to the body’s
inability to metabolize nitrogen from
protein to maintain nitrogen balance,
resulting in uremia and malnutrition and
increasing the risk of mortality.*

Motivational interviewing ( MI) 3
and the stages of change model (SCM)® are
commonly used to modify dietary
behaviors to meet the needs of patients
receiving CAPD.” Programs to induce
behavior change in patients with chronic
conditions such as hypertension, diabetes,
obesity, and chronic kidney disease have
shown promising results, particularly in
alleviating protein-energy malnutrition and
improving QoL. One study on behavior
change programs led by advanced practice
nurses in pre-dialysis patients with chronic
kidney = disease @ found  significant
improvements in both knowledge and self-
care behaviors. The intervention group
demonstrated a better understanding of
chronic kidney disease immediately after
the program and maintained that
knowledge six months later. Furthermore,
their self-care behavior scores improved,

indicating that the behavior change
program  effectively enhanced their
motivation, improved their dietary habits,
and helped delay the progression of kidney
deterioration, ultimately supporting better
health outcomes and a higher QoL.%1% MI
effectively promotes changes in dietary
habits in patients with chronic kidney
disease that help them improve their
nutritional intake and avoid protein-energy
malnutrition, thereby increasing their
overall QoL, improving their energy levels,
and enhancing their kidney function. This
positive impact on dietary behaviors
crucially reduces the risks associated with
protein deficiency and improves patients’
well-being.!'"'2 Furthermore, the use of
SCM to modify lifestyle behaviors and
reduce disease risk has been shown to
mitigate diabetes risk.!*-14

In the past five years, Chaiyaphum
Province has seen an increase in the rate of
new cases of non- communicable chronic
diseases, ranking first in the Ninth Health
District, which covers the provinces of
Nakhon Ratchasima, Chaiyaphum,
Buriram, and Surin. Non- communicable
diseases are a significant cause of chronic
kidney disease,!> which has become a
significant concern for the Nephrology Unit
at Chaiyaphum Hospital. This unit provides
urgent care for patients with acute kidney
injury and chronic kidney disease and
serves as a comprehensive referral center
for kidney disease management across the
16 districts of Chaiyaphum Province. In
2021, the Kidney Disease Department at
Chaiyaphum Hospital reported 674 patients
undergoing hemodialysis with artificial
kidneys and 565 undergoing peritoneal
dialysis.!® According to statistical data for
2013-2015, patients receiving CAPD have
developed problems such as peritonitis, exit
site infections, and low blood albumin
(ALB) levels of <2 g/dL in 2.3% of patients
and 2.00-3.50 g/dL in 36% of patients. A
pilot study conducted in 2021 found that the
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primary cause of patients’ low blood ALB
levels was inappropriate dietary habits,
accounting for 68% of cases, and that in
63% of cases, patients consumed food with
less energy content than their body’ s
requirements. Patients in this group should
receive advice on increasing their protein
intake to improve their nutritional status
and QoL. It is important to study this
population because it displays several
characteristics distinct from those reported
by studies conducted in other regions,
particularly in the local social and
economic conditions, such as lower income
levels, limited access to healthcare services,
and dietary behaviors distinct from those of
urban areas. Studying this population in
Chaiyaphum can thus afford us a better
understanding of the specific challenges
they face and will contribute to the
development of healthcare methods or
programs tailored to the local context.
Furthermore, this study can provide
foundational data for developing policies to
improve care for CAPD patients in rural
areas, who show a heightened risk of
protein-energy malnutrition.

In Thailand, the SCM and MI have
been used to modify the behaviors of
patients with chronic diseases such as
diabetes. '!7 However, few studies have
applied these approaches to patients
receiving CAPD. Therefore, this study
aimed to apply these theories to create a
nutrition care program (NCP) for behavior
modification to reduce protein- energy
malnutrition and improve QoL.

MATERIALS AND METHODS

Study setting, design, and population

This randomized controlled trial
was conducted from September 2022 to
February 2023. It involved patients with
protein- energy malnutrition receiving
CAPD in the Nephrology Unit of the
Department of Kidney Disease at
Chaiyaphum Hospital, Thailand.

The study participants were patients
receiving CAPD with protein- energy
malnutrition displaying a lack of energy
due to deficiencies in all macronutrients
and many micronutrients.** The nutritional
assessment was performed according to the
protein- energy malnutrition criteria. !®
Protein malnutrition was assessed based on
the following laboratory parameters: blood
ALB levels < 3.8 g/dL, blood urea nitrogen
(BUN) levels < 50 mg/dL, blood creatinine
(Cr) levels < 8 mg/dL, and normalized
protein nitrogen appearance (nPNA) ratio <
1. 0 g protein/ kg body weight/ day.'®
Additionally, energy malnutrition was
assessed based on the following: energy
intake < 25 kcal/kg body weight/day for at
least two months; body mass index (BMI)
< 18 kg/m? with weight loss > 5% within
three months or > 10% within six months;
and muscle mass decrease > 5% within
three months or > 10% within six months.!®

Sample size
The required sample size was
estimated using G* Power ( version

3.1.9.4)" considering a 95% confidence
interval, 95% power, an effect size of
0.252° and a 50% dropout rate. The
estimated sample size was 33 participants
in each group, totaling 66 in the study
cohort. The inclusion criteria were age > 20
years, receiving CAPD for at least six
months, a protein crumble rate < 1 g/kg
body weight, a blood ALB level <3.8 g/dL,
energy gain < 25 kcal/kg/day, able to read
and write in Thai, possessing a phone for
communication, and no auditory or vision
problems. The exclusion criteria were
severe  illnesses, abdominal cavity
infection, therapy change to hemodialysis
or kidney transplant, and inability to
cooperate during the duration of the study.

Recruitment and randomization

This study recruited patients with
protein-energy  malnutrition  receiving
CAPD at the Department of Kidney
Disease. The patients were screened against
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the inclusion and exclusion criteria, and the
eligible patients were randomly allocated to
the control or intervention groups at a 1:1
ratio by block randomization with a block
size of four. Initially, 113 patients were
assessed to participate in this study.
However, 5 had severe illnesses, 3 changed
therapy, and 41 were unwilling to
participate. Therefore, 66 patients entered

this study and were randomly assigned to
the intervention and control groups (n =
33/group; Figure 1). The randomization
was conducted by an independent
statistician not involved in the outcome
assessments.  All  researchers  who
performed the outcome assessments and
analyses were blinded to group allocations.

[ Enrollment ]

Assessed for eligibility
(n=113)

Exclude (n=47)
»| - Severe illness (n=5)

- Change treatment method (n=3)
- Declined to participate (n=41)

Randomized (n=66)

v

v

Experimental group (n=33)

v

Control group (n=33)

received a continuous nutritional status
management program for peritoneal [

Allocation

received standard care from the
] nephrology unit.

dialysis patients to modify dietary

v

v

Lost to follow-up (n=0) [

Follow-Up

] Lost to follow-up (n=0)

Discontinued intervention (n=0)

v

Discontinued intervention (n=0)

v

Analyzed (n=33) [

Analysis ]

Analyzed (n=33)
Excluded from analysis (n=0)

Excluded from analysis (n=0)

Figure 1. Overview of recruitment and group assignment

Data collection instrument and data
collection procedure

The primary outcome was the
change in the proportion of participants
with protein- energy malnutrition from
baseline to post-intervention and at the 12-
week follow-up. The secondary outcomes
were changes in food consumption
behavior scores and QoL. The data were
collected through interviews conducted in a
private room by trained interviewers using

a  four-part structured  interview
questionnaire:
Part 1: Baseline characteristics,

including sex, age, education, occupation,
monthly income, advice they had received
on protein food consumption, regular
medicine types used, peritoneal dialysis
treatment duration, peritoneum infection
history, dialysis solution type, peritoneal
dialysis method, dialysis frequency per day,
food types used, whether food preparation
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was done separate from family members,
and number of meals consumed daily. All
variables were cat dichotomous.

Part 2: Food consumption
behaviors were assessed using a scale
developed by Jukkrit Wungrath et al..?!
This 21-item scale is scored on a four-point
Likert scale ranging from 1 ( regular
practice) to 4 (did not practice at all), such
that higher scores indicate better dietary
behaviors. It has a Cronbach’s a of 0.81,
indicating good internal consistency.

Part 3: QoL was measured using
the self-reported Kidney Disease Quality of
Life: Short Form,?? which comprises 24
items and 80 sub- items. It includes a
generic health survey and multi-item scales
targeted at kidney disease and dialysis,
including the burden, symptoms or
problems, and effects of kidney disease.
Higher scores indicate better QoL.

Part 4: A 24-hour dietary recall
questionnaire to assess dietary behavior
regarding food intake and quality!'® and to
elicit detailed information about all foods
and beverages consumed in the preceding
24 hours in order to calculate their energy
intake.

Intervention

After conducting a literature review
and discussions with specialists in health
education, health behavior, and nutrition,
we developed an NCP based on SCM
theory® and MI,> consisting of four sessions
lasting 30— 45 minutes each delivered in
weeks 1, 4, 8, and 12. Participants in the
intervention group attended the four-week
NCP and were followed up for 12 weeks
post- intervention. The researcher
performed all sessions in the Nephrology
Unit in the Department of Kidney Disease
(Table 1). The details of each session are as
follows:

Session 1 ( week 1) : The
engagement activity involves building
rapport with the group, asking questions,
and conducting interviews about the
challenges of peritoneal dialysis that affect

health and QoL. It is intended to motivate
participants to consume high-protein foods,
explain the advantages and disadvantages
of dietary behavior changes, and provide
information on self- care and suitable
dietary practices for patients with chronic
kidney disease.

Session 2 ( week 4) : The
preparation activity involves lectures about
the benefits of consuming high- protein
foods to encourage participants to choose
suitable food menus and practices for
themselves. It also includes setting goals
for daily high- protein food intake and
fostering self-motivation for adherence.

Session 3 (week 8): The action
activity showcases a high- protein food
model and demonstrates a complete seven-
day high- protein food menu, a backward
step, and the use of a high- protein food
manual with manual practice. Participants
are asked to write down a seven-day high-
protein food menu plan, of whom four are
randomly selected to present their own
plans and inspire others to follow theirs.

Session 4 ( week 12) : The
maintenance activity involves reviewing
the high- protein food model and the
consequences of not adhering to the
prescribed plan. Participants are divided
into four groups to brainstorm and write
down the causes, problems, obstacles to
adhering to the plan, and ways to overcome
these issues. They then present their
findings for additional guidance and restate
their commitment to the goals.

Telephone follow-ups were
conducted in weeks 2, 6, and 10, during
which participants were asked about any
challenges or obstacles they encountered in
making behavior changes and received
counseling and motivational support to
facilitate their behavior change process.
The post-intervention follow-up period
lasted 12 weeks. The intervention group
also received 10-minute weekly telephone
consultations for 11 weeks to sustain the
effects of the intervention, followed by a
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visit to the clinic in week 12 for outcome

measurements.

Table 1. Summary of a nutrition care program on protein energy malnutrition (NCP).

Objectives

To motivate participants to desire continuous changes in
their dietary behavior, provide information on self-care
and suitable dietary practices for patients undergoing
continuous ambulatory peritoneal dialysis.

To offer members information about the benefits of
consuming high-protein foods, encourage participants to
choose suitable food menus, and determine their daily
high-protein food intake goals.

To offer participants information about how to plan

a seven-day high-protein food menu and motivate them
to follow their plans.

To review the high- protein food model and motivate
participants to adhere consistently and persistently to the
dietary guidelines for high-protein intake.

To provide participants with support and encouragement

to facilitate their behavior change.

Session Topics
1 Engagement activity
2 Preparation activity
3 Action activity
4 Maintenance activity
Follow-up support and
encouragement
Control group

The participants in the control
group did not receive any of the NCP
components but continued with their usual
care process provided by a nurse, without a
focus on protein and energy intake.

Study procedures

During the NCP, the participants
continued with their usual medical
treatment.  Before starting the NCP
intervention, the participants also received
information about the research and its
voluntary nature and a declaration of
anonymity and confidentiality. All
participants provided written informed
consent, and their baseline characteristics
and outcome measurements were then
recorded. Next, the NCP was delivered to
participants in the intervention group over
four weekly sessions, who were then
followed up for 12 weeks. In contrast,
participants in the control group only
received their usual care. The outcome
measurements were taken for both groups

after the intervention and at the follow-up
visits. The data collection procedure was
the same for the intervention and control
groups. The trained outcome assessors were
blinded to participants’ group allocations.

Statistical analysis

Descriptive statistics were used to
examine participants’ characteristics and
outcomes. The categorical baseline
characteristics of the two groups were
compared using chi- square and Fisher’ s
exact tests, while the outcome
measurements were compared between
baseline ( pre- intervention) , immediate
post- intervention, and post- intervention

follow- up visits. Within-  group
comparisons used  repeated-measures
analysis of variance (ANOVA) for

normally distributed continuous variables
and Cochran’ s Q test for categorical
variables.  Comparisons between the
intervention and control groups used
independent-samples - tests for normally
distributed continuous variables and
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Fisher’s exact test for categorical variables.
All statistical analyses were conducted
using SPSS ( version 18; IBM Corp. ,
Armonk, NY, USA), and a P-value < 0.05
was considered statistically significant.

RESULTS

Regarding the general
characteristics of the study cohort, most
participants in the intervention group were
male (55.5%), aged > 60 years (69.7%),
cooked their own meals (72.7%), had an
education level of primary school or lower
(97.0%), were employed (60.6%), and had
been undergoing CAPD for at least two
years (69.7%). Most participants in the
control group were male (60.6%), aged >
60 years (57.6%), cooked their own meals
(72.7%), had an education level of primary
school or lower (78.8%), were employed
(90.9%), and had been undergoing CAPD
for at least two years (66.7%). The baseline
characteristics of the two groups did not
differ significantly (Table 2).

Table 2. Baseline characteristics of participants

The outcomes were next compared
within each group Dbetween pre-
intervention, post- intervention, and the 12-
week follow-up visit. The proportion of

participants in the intervention group with
protein- energy malnutrition decreased
significantly (P < 0.05). In addition, their
mean energy intake, food consumption
behavior score, and QoL score increased
significantly (P < 0.05). In contrast, no
significant changes were observed in the

control group (Table 3).
Notably, the proportions of
participants ~ with ~ protein-  energy

malnutrition and the mean energy intake,
food consumption behavior scores, and
QoL pre- and post- intervention did not
differ significantly between groups.
However, the proportions of participants
with protein- energy malnutrition at the 12-
week follow-up visit differed significantly
between the groups, and the mean energy
intake, food consumption behavior scores,
and QoL were significantly higher in the
intervention group than in the control group
(P <0.05; Table 4).

Characteristics Intervention Control P-value
n (%) n (%)
Socio-demographic factors
Sex 0.1721
Male 18 (55.5) 20 (60.6)
Female 15 (45.5) 13 (39.4)
Age (y) 0.3417
<60 10 (30.3) 14 (42.4)
>60 23 (69.7) 19 (57.6)
Education 1.000*
Elementary school 32 (97.0) 26 (78.8)
Secondary school and above 1(3.0) 7(21.2)
Occupation 1.000*
Unemployed 13 (39.4) 309.1)
Employed 20 (60.6) 30 (90.9)
Monthly income (THB) 0.1191
< 3,000 17 (51.5) 19 (57.6)
> 3,000 16 (48.5) 14 (42.4)
Advice received on protein food consumption 1.000*
No 13.0) 1(3.0)
Yes 32 (97.0) 32 (97.0)
Regular medicine types used 0.100*
Hypertension medications 16 (48.5) 19 (57.6)
Diabetes medications 9 (27.3) 9(27.3)
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Characteristics Intervention Control P-value
n (%) n (%)
Hyperlipidemia medications 8(24.2) 5152
Treatment condition factors
Peritoneal dialysis treatment duration (y) 0.4301
<2 10 (30.3) 11 (33.6)
>2 23 (69.7) 22 (66.7)
Peritoneum infection history 1.000*
Yes 5(15.2) 4(12.1)
No 28 (84.8) 29 (87.9)
Dialysis solution type 1.000*
1.5% 32 (97.0) 32 (97.0)
2.5% 1 (0.0) 1 (0.0)
Peritoneal dialysis method 1.000*
Change the dialysis solution 32 (97.0) 32 (97.0)
every 4-6 hours
Change dialysis solution 1 (0.0) 1 (0.0)
throughout the night 9-10
hours/day
Dialysis frequency per day 1.000*
<3 1(3.0) 1(3.0)
>3 32 (97.0) 32 (97.0)
Food consumption behavior factors
food types
Cooked their own meals 24 (72.7) 24 (72.7) 0.3841
Bought food from outside 9 (27.3) 9(27.3)
food preparation separate from family
members
Yes 17 (51.5) 28 (84.8) 1.000*
No 16 (48.5) 5(5.2)
number of meals consumed daily 1.000*
>3 30 (90.9) 31(93.9)
<3 3.1 2 (6.1)

Note. ¥ Fisher exact test, ! Chi square test
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Table 3: Comparison of the outcome measurements within the intervention and control groups at pre-intervention, post-intervention, and follow-up.

Outcomes Intervention group P-value Control group P-value
Pre-intervention Post-intervention Follow-up Pre-intervention Post-intervention Follow-up
n (%) n (%) n (%) n (%) n (%) n (%)
- Protein-energy malnutrition 33 (100.00) 16 (48.48) 6 (18.18) <0.0017 33 (100.00) 31 (93.94) 30 (90.91) 0.1747
Mean = S.D. Mean + S.D. Mean + S.D. Mean % S.D. Mean = S.D. Mean + S.D.
- Energy intake (Kcal) 1395.91+£205.39 1473.21£225.49  1734.85+325.17 <0.001*  1311.52+220.63 1376.21£252.44  1358.18+324.64  0.574*
- Food consumption 67.06+7.28 67.33+£7.17 74.94+4.24 <0.001* 66.42+6.75 66.42+6.75 66.42+6.75 0.847+
behaviors

- Quality of Life 54.784+5.03 55.32+4.97 67.64£10.06  <0.001% 53.73+5.41 53.73+5.41 53.73+£5.41 0.114%

Note. fCochran’s Q test; {Repeated measure ANOVA; S.D., Standard deviation

Table 4: Comparison of the outcome measurements between the intervention and control groups at pre-intervention, post-intervention, and follow-up.

Outcomes Pre-intervention P-value Post-intervention P-value Follow-up P-value
Intervention Control Intervention Control Intervention Control
n (%) n (%) n (%) n (%) n (%) n (%)

- Protein-energy malnutrition 33 (100.00) 33 (100.00) N/A 16 (48.48) 31(93.94) 0.227% 6 (18.18) 30 (90.91) 0.004*
Mean = S.D. Mean £ S.D. Mean = S.D. Mean = S.D. Mean = S.D. Mean = S.D.

- Energy intake (Kcal) 1395.91+205.39 1311.52+220.63 0.1137% 1473.21£225.49 1376.21+£252.44 0.1057"  1734.85+325.17 1358.18+£324.64 <0.0017"

- Food consumption 67.06£7.28 66.42+6.75 0.71471 67.33£7.17 66.42+6.75 0.6417F 74.94+4.24 66.42+6.75 <0.0017"

behaviors
- Quality of Life 54.78+5.03 53.73+£5.41 0.42077 55.32+4.97 53.73+£5.41 0.238'f 67.64+10.06 53.73+£5.41 <0.00177

Note. ! Fisher’s exact test; T Independent t test; S.D., Standard deviation
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DISCUSSION

Our trial demonstrated that an NCP
can effectively treat patients receiving
CAPD with protein- energy malnutrition.
Our results support our hypothesis that the
NCP would significantly reduce protein-
energy malnutrition, consistent with
previous studies?®*?* that reported that
adjustments in behavior should take the
patient’s readiness into account. Assessing
readiness involves selecting appropriate
activities and evaluating behavior change
outcomes based on decision- making and
individual goals at each stage. One possible
explanation is that the NCP emphasizes the
crucial importance of creating motivation
for behavior change through MI and
assessing patients’ readiness at each stage
of change.?¢?” This approach enables
patients to better adjust their dietary
behaviors, leading to  significant
improvements  in  protein-  energy
malnutrition within the intervention group,
consistent with the findings of previous
research,?® thus confirming that nutrition
care can significantly improve kidney
function. One possible explanation is that
the components of the NCP, including
demonstrations and follow-up sessions on
preparing high- protein meals and regular
monitoring, can motivate patients to
consistently — adopt  correct  dietary
behaviors, which may help improve renal
function.?6-?’

This trial also found that the NCP
significantly increased energy intake and
good food consumption behaviors.
Researchers have reported®”” that the
provision of nutritional knowledge
significantly affected nutrition care and that
reminders significantly facilitated
adherence to correct behavioral guidelines.
One possible explanation is that reviewing
knowledge on high- protein dietary
behaviors and discussing the potential
impacts of consuming low- protein meals

during the NCP can facilitate mutual
learning.’3! Family encouragement also
significantly promotes more appropriate
behavioral practices.’'*?  Furthermore,
while our comparison of dietary behaviors
between groups revealed no significant
differences before and after the
intervention, there was a statistically
significant difference (P < 0.05) at follow-
up. Upon entering the program, they
received a high-protein dietary guide,
instructional materials for lectures, and
motivational support to encourage behavior
changes in food consumption and began
adopting a more appropriate high-protein
dietary pattern than before the intervention.
However, only minor behavioral changes
were observed during the 12-week
intervention period due to insufficient
commitment or readiness to implement the
new nutritional practices®3, partly because
preparing meals according to the guide
required intentional effort, as the menu
differed somewhat from their usual
lifestyle. Additionally, some participants
relied on the availability and ability of meal
preparers to accommodate their needs, and
financial constraints also impacted their
ability to purchase necessary food items.
Consequently, no statistically significant
difference in food consumption behavior
was observed during the first 12 weeks.
However, after continuous encouragement
and monitoring, adequate financial
resources and improved meal preparation
routines caused the experimental group’s
high-protein food consumption behavior to
significantly improve. As a result, by the
follow-up, a statistically significant
difference in dietary behavior was observed
(P <0.05).%

Additionally, the NCP significantly
improved QoL, corroborating previous
studies.?*3 Health-related QoL is a crucial
aspect of patient health that should be an
integral part of evaluations of patient-
centered outcomes, especially because it is
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associated with patient morbidity and
mortality.> %2 3¢ This trial prioritized
patient- centered processes, focusing on
activities that addressed both their physical
and  psychological  behaviors, and
monitored their behavior change outcomes.
However, a comparison of QoL between
the experimental and control groups
revealed no significant differences before
and after the intervention, though a
statistically significant difference was
observed at the follow-up. Before the
intervention, the experimental group
reported a lower QoL in daily activities,

such as experiencing fatigue during
household chores, difficulty walking
upstairs, body aches while working,

occasional dizziness, and dry, itchy skin, all
of which contributed to health-related
anxiety.® During the 12-week intervention
period, there were no significant changes in
health due to minimal adjustments in
protein consumption, resulting in no
noticeable  improvements in  QoL.
However, by follow-up, the experimental
group had increased their consumption of
high-protein foods, leading to improved
health. As a result, they reported decreased
fatigue during household chores and
walking upstairs and diminished bodily
pain or dizziness, which contributed to
reduced health-related anxiety and an
overall enhancement in the QoL of the
experimental group.

The protein and energy
malnutrition, dietary behaviors, and QoL
before the intervention differed from those
observed at follow-up. This change may be
attributed to the fact that the experimental
group had received continuous
encouragement and monitoring, adequate
financial resources, and improved meal
preparation routines over time, contributing
to an increase in the frequency of high-
protein food consumption. The more
frequent consumption of high-protein foods
led to the accumulation of protein and
energy in the body, which in turn reduced
physical fatigue during daily activities,

alleviated bodily pain, and decreased
anxiety. These improvements were
reflected in an overall enhancement in the
QoL of the participants.’ This is consistent
with the Stages of Change Model,
specifically the preparation stage, in which
individuals decide and commit to changing
their behavior within the next month,
ensuring that they are prepared in a variety
of respects to begin making changes,
leading to the action stage, where they
actively engage in the behavior change.
This is followed by the maintenance stage,
where individuals continue to practice the
new behavior and integrate it into their
daily lives.3

Despite the successful outcomes,
this study had certain limitations. First, in
the telephone follow- ups, some patients
living in remote areas faced communication
challenges, which required coordination
with local health promotion hospitals to
contact these patients. Second, the NCP
was developed for use in small healthcare
units and small groups, which may limit the
generalizability of our findings to other
patient groups and healthcare units. Despite
these limitations, our study demonstrated
that the NCP is suitable for patients
receiving CAPD since it offers diverse
activities tailored to each stage of change
and uses MI techniques to foster motivation
for behavior change. Therefore, the
developed NCP can effectively modify
patients’ health behaviors.

RECOMMENDATIONS

Our NCP program effectively
improved protein-energy  malnutrition,
energy intake, food consumption behaviors,
and QoL among patients receiving CAPD.
Therefore, our findings suggest that NCP
programs should be implemented to
address malnutrition in CAPD patients, a
population particularly  vulnerable to
protein-energy malnutrition, and integrated
into healthcare processes or services
provided in clinical settings.
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