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Abstract 
Background: Hemodialysis (HD) serves as the primary mode of renal replacement therapy for the 
majority of these patients, yet it simultaneously introduces significant physiological and 
psychological stressors (1,2). Objectives: This pilot randomized controlled study aimed to examine 
the feasibility and preliminary efficacy of an Integrated Cognitive and Self-Management Training 
(ICST) program to improve cognitive function and self-management behaviors among patients with 
end-stage kidney disease (ESKD) undergoing hemodialysis (HD). Methods: ESKD patients who met 
the inclusion criteria (n = 20) were randomly assigned to either the experimental group (n = 10) or 
control group (n = 10). The experimental group received usual care plus the ICST program, 
comprising 16 sessions (60 minutes each, twice weekly) delivered over 8 weeks during the one-hour 
pre-dialysis waiting period. Cognitive function and self-management behaviors were assessed using 
the Montreal Cognitive Assessment-Basic (MoCA-B) and the Self-Management Behavior Questionnaire 
(SMBQ) at baseline and post-intervention (Week 8). Qualitative feedback on program acceptability was 
also collected from experimental-group participants through brief open-ended questionnaire items 
conducted by the research assistant at the final session. Demographic data were summarized using 
descriptive statistics. Between-group differences were assessed using independent-samples t-tests, 
while within-group pre–post changes in the intervention group were examined using paired-samples 
t-tests. Results: The ICST program demonstrated excellent feasibility with a 100% participant 
retention and attendance rate, and zero adverse events. At post-intervention, the experimental group 
achieved significantly higher scores than the control group in both cognitive function (26.20 ± 0.63 2048 
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vs. 25.10 ± 0.57; t = 4.09, p < .001, 95% CI [0.54, 1.67], Cohen's d = 1.83) and self-management 
behaviors (173.00 ± 10.38 vs. 136.60 ± 26.38; t = 4.06, p < .001, 95% CI [17.56, 55.24], Cohen's 
d = 1.82). Within-group analysis (experimental group only, n=10) confirmed significant pre- to post-
intervention improvements in cognitive function (t9 = 6.71, p < .001) and self-management behaviors 
(t9 = 7.11, p < .001). Qualitative feedback confirmed high acceptability; participants described the program 
as "clear, practical, and easy to complete." Conclusions: The ICST program was feasible, highly 
acceptable, and demonstrated large preliminary effects on both cognitive function and self-
management behaviors for HD patients. These findings warrant larger-scale randomized controlled 
trials with longer follow-up periods to confirm long-term clinical benefits and further studies exploring 
the feasibility of broader clinical implementation across hemodialysis settings. 

Keywords: End-stage kidney disease, Hemodialysis, Integrated cognitive and self-management 
training, Cognitive function, Self-management behavior, Pilot randomized controlled trial. 

What was Known 
• Cognitive deficits and poor self-management affect HD patients’ health and their quality of life. 
• Existing interventions often target either patients’ cognitive function or self-management  
        behaviors in isolation. An integrated intervention that simultaneously enhances cognitive  
        function and self-management is therefore needed. 

What’s New and Next 
• This integrated program showed promising preliminary potential for improving both  

cognitive function and self-management behaviors among these patients. 
• Delivery during waiting time revealed high acceptance and feasibility of the program. 
• More robust randomized controlled trials are warranted to further establish program’s   

effectiveness. 

Introduction 
Patients with end-stage kidney disease (ESKD) constitute a rapidly expanding global 

demographic, primarily driven by aging populations and rising rates of chronic comorbidities such 
as hypertension and diabetes. Among these, cognitive impairment (CI) is a major clinical concern, 
demonstrating an alarmingly high prevalence in this population; recent meta-analyses estimate 
rates between 51% and 55%, with particularly severe deficits observed in executive functions, 
memory, and attention (3,4,5). Clinically, these deficits are frequently underrecognized, and up to 2049 
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one-third of HD patients may progress from mild cognitive impairment (MCI) to dementia, thereby 
intensifying the healthcare burden on both individuals and families (6,7).  
 The pathogenesis of cognitive decline in HD patients is multifactorial, involving mechanisms 
such as uremic toxin retention, recurrent cerebral ischemia, chronic inflammation, and hemodynamic 
instability during dialysis sessions (3). This cognitive deterioration profoundly hinders patients' 
capacity to comprehend medical instructions, adhere to complex treatment regimens, and maintain 
functional independence (2,6,7,8), and is strongly associated with increased hospitalization, mortality, 
and reduced quality of life (2,8). Because effective self-management encompassing disease-related 
knowledge, medication and dietary adherence, symptom monitoring, and timely response to 
complications (9) fundamentally depends on intact cognitive abilities, impaired cognition directly 
undermines these self-management skills, leading to poorer disease control and diminished 
treatment outcomes (10). Consistent with this, lower self-efficacy and self-management capability 
have been associated with more severe cognitive complaints and increased adverse clinical events 
among HD patients (1,9,10,11). 
 Despite this well-established interdependence, current interventions typically target either 
cognitive function or self-management behaviors in isolation (9). Cognitive training programs alone may 
enhance attention, memory, or problem-solving, but do not equip patients with the practical skills 
needed to translate improved cognition into disease-specific self-care actions. Conversely, self-
management education alone may be insufficient for patients with underlying cognitive deficits, who 
may struggle to comprehend, retain, and apply the information taught (9,10) . Existing home-based and 
intradialytic cognitive or exercise training programs have demonstrated only short-term gains, and more 
rigorous evaluations of interventions that simultaneously target both domains remain lacking (4,12). This 
represents a clear and clinically important research gap: an integrated intervention that concurrently 
trains cognitive skills and reinforces their direct application to self-management tasks, rather than 
addressing either domain alone, is needed to produce synergistic and more sustainable benefits for 
HD patients. 
 The Integrated Cognitive and Self-Management Training (ICST) program was specifically 
developed to fill this clinical gap. Administered during the underutilized one-hour waiting period prior 
to HD sessions, it successfully addresses major participation barriers such as time constraints and 
post-dialysis fatigue (7). To evaluate this novel approach, this pilot randomized controlled trial was 
conducted. The primary overarching aim of this study was to assess the feasibility, acceptability, 
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and preliminary efficacy of the ICST program in ESKD patients undergoing HD. Specifically, the 
feasibility aims were to evaluate participant retention rates, session attendance, safety profiles, and 
qualitative acceptability. The preliminary efficacy aims were to examine the short-term effects of the 
ICST program on improving cognitive function and self -management behaviors. This study 
addressed two central research questions: (1) Is the ICST program feasible and acceptable within 
a pre-dialysis environment? and (2) Does the ICST program demonstrate preliminary efficacy in 
improving cognitive function and self -management behaviors compared to usual care? We 
hypothesized that the ICST program would demonstrate excellent feasibility metrics and that 
patients receiving the ICST program would achieve significantly higher post-intervention scores in 
both cognitive function and self-management behaviors compared to those receiving usual care. 
The findings will provide essential information for designing a future ad equately powered 
randomized controlled trial. 

Materials and Methods 
1. Research Design 
This study was a randomized controlled pilot trial adopting a parallel-group, pretest–posttest 

design, conducted and reported in strict accordance with the CONSORT extension for pilot and feasibility 
trials (13). As a pilot trial, the primary focus was to evaluate specific feasibility indicators to determine the 
progression criteria for a future definitive trial. Feasibility was evaluated using five pre-specified indicators, 
consistent with recommendations for pilot and feasibility trials (13): recruitment rate (proportion of eligible 
patients who consented to participate); (2) retention rate (proportion of enrolled participants completing 
the 8-weeks); (3) adherence (proportion of the 16 scheduled intervention sessions attended); (4) 
acceptability (participants' subjective experience of the program, assessed through post-intervention 
qualitative feedback); and (5) safety (occurrence of any adverse events during program participation). A 
priori, the ICST program was considered feasible if retention and attendance rates exceeded 80%, 
consistent with common feasibility thresholds for pilot trials. Secondary objectives focused on evaluating 
the preliminary efficacy of the program on cognitive function and self-management behaviors. 

2. Population and sample 
The study population comprised patients with ESKD undergoing maintenance HD at a 

specialized HD center in Chanthaburi province, Thailand. A convenience sample of 20 patients was 
enrolled. This sample size is justified for a pilot trial to evaluate operational feasibility and estimate 
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effect sizes, aligning with established methodological recommendations suggesting 10 to 12 
participants per group for pilot experiments (14). 

Participants were included if they met the following criteria: (1) aged 40 to 65 years; (2) 
undergoing maintenance HD for 1-3 months with a stable vascular access; (3) possessed no overt 
cognitive impairment, defined as a Mini-Mental State Examination Thai (MMSE-Thai 2002) score > 
22. This threshold was selected to exclude patients with overt dementia who might be unable to 
meaningfully engage in the structured cognitive and self-management exercises, while still permitting 
inclusion of patients with milder, subclinical cognitive impairment. Because the MMSE is a relatively 
coarse screening tool, the more sensitive Montreal Cognitive Assessment-Basic (MoCA-B) was 
subsequently used as the primary outcome measure to detect and quantify milder cognitive deficits 
and change over time; (4) maintained functional independence in activities of daily living (Modified 
Barthel ADL Index [BAI] > 12); and (5) were able to effectively read, write, and speak the Thai 
language. Exclusion criteria included lived alone or relying entirely on paid caregivers; possessing 
major neurological or medical co-morbidities that could confound cognitive scores (e.g., prior stroke, 
acute myocardial infarction); or experiencing a critical illness requiring acute hospitalization during 
the study period.  

Following baseline screening, the 20 eligible participants were randomly allocated into either 
the experimental group (n=10) or the control group (n=10) in a 1:1 ratio. To minimize selection bias, 
block randomization with a fixed block size of 4 was executed. The randomization sequence was 
generated by an independent statistician using a computer-generated random number table. 

To ensure rigorous allocation concealment, the generated sequence was securely sealed 
within sequentially numbered, opaque, sealed envelopes (SNOSE). The envelopes were maintained 
by an independent clinic nurse (RA2) who was not involved in participant recruitment. Once a 
participant signed the informed consent form, the trained research assistant (RA1) contacted the 
independent nurse (RA2), who then opened the next envelope in the sequence to reveal the group 
assignment.   

Regarding blinding, due to the active behavioral nature of the nursing intervention, it was 
impossible to blind the participants or the interventionist nurses. However, strict single-blinding was 
successfully maintained for outcomes. The data collector (a trained research nurse who administered 
the pre- and post-test questionnaires) was entirely blinded to the group assignments. Furthermore, 
the statistical data analyst was completely blinded, receiving a masked dataset with anonymized 
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group codes (e.g., Group A and Group B). The flow diagram of the selection procedure is presented 
in Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1 Flow diagram of the selection procedure 

3. Instruments 
The instruments were divided into two parts: 1) Instruments for data collection, and 2) 

Instruments for the program.  
1) Instruments for data collection:  

1.1 Demographic and Clinical Questionnaire: Developed by the researchers to record 
general characteristics (gender, age, marital status, education level, medical care entitlements, and 
income) and clinical parameters extracted from medical records (duration on HD, serum blood urea 
nitrogen, serum creatinine, hemoglobin, blood glucose, K, Na, P, and Kt/V). 

Enrollment Assessed for eligibility 
n=45 

Randomized (n=20) 

Excluded (n=25) 
- Not meeting inclusion  
   criteria (n=20) 
- Declined to participate (n=5) 

Allocation 

Post intervention 

Analysis Analysis (n=10) 
Excluded from analysis (n=0) 

 
 

Analysis (n=10) 
Excluded from analysis (n=0) 

 

Allocated to the experimental 
group (n=10) 

- Received the ICST program, 
which consists of 16 sessions, 
60-minute per sessions, 
conducted twice a week for  8 
weeks, plus usual care 

Lost to follow-up (n=0) 
Discontinued intervention (n=0) 

Lost to follow-up (n=0) 
Discontinued intervention (n=0) 

Allocated to the control group 
(n=10) 

- Received usual care 
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1.2 Montreal Cognitive Assessment-Basic (MoCA-B; Thai Version): Originally developed by 
Nasreddine et al. (15), and translated into Thai by Julayanont et al. (16), the MoCA-B is a highly sensitive 
instrument used to detect mild cognitive deficits across diverse educational levels. It evaluates domains 
including attention, executive functions, memory, and language. Scores range from 0–30, with scores ≥25 
indicating normal cognitive function (adjusted for education level) and scores <25 indicating cognitive 
impairment, demonstrating high sensitivity (81%) and specificity (86%) (16). Inter-rater reliability between the 
researcher and three research assistants in this study was 0.98 and 0.99. 
  1.3 Self-Management Behavior Questionnaire (SMBQ; Thai Version): Developed by Curtin 
et al. (17,18) and translated into the Thai by Sritarapipat et al. (19), the SMBQ captures self-care across 37 items 
across five dimensions: self-care activities, medication adherence, communication, self-advocacy, and 
partnership in care. Responses are scored on a 5-point Likert scale (1=never to 5=always), with cumulative 
scores ranging from 37 to 185. Higher scores indicate superior self-management. The original subscale 
reliability coefficients ranged from 0.70–0.84 (17), Cronbach's alpha for this sample was 0.96. 

2) Instruments for the program:  
The ICST program was a structured nursing intervention theoretically grounded in Meleis’ 

Transition Theory (20) aimed to promote patient’s illness adaptation, Cognitive Training Principles (21) 
(focusing on structured attention, memory, and problem-solving), and Self-Management Frameworks 

(17) (focusing on patient empowerment and illness management). 
 The content validity of the ICST program was rigorously reviewed and validated by a panel 

of five independent experts: one nephrologist, one neurologist, one specializing in Advanced Practice 
Nursing (APN) in medical-surgical nursing, and two nursing professors in areas of adult or elderly 
nursing. The resulting Item Objective Congruence (IOC) was 0.97, confirming excellent clinical and 
theoretical validity. 

4. Implementation Process 
The ICST program comprised a total of 16 scheduled sessions delivered twice weekly over 

an 8-week period. Each session lasted exactly 60 minutes and was administered on a one-on-one 
basis by a trained research nurse. To systematically eliminate participation barriers such as post-
dialysis fatigue or severe time constraints, all sessions were carried out during the underutilized 1-
hour waiting period prior to the patient’s scheduled HD session. 
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The weekly structure was organized as follows:  
Week 0: Pre-intervention baseline assessment. 
Week 1 (Session 1): Building relationships to establish trust and a supportive atmosphere. 
Week 1 (Session 2): Assessing readiness for transition. 
Week 2 (Session 3): Preparing for transition and role supplementation. 
Week 2-8 (Session 4-15): Cognitive and self-management training and its application in 

participants' own practice. 
Week 8 (Session 16): Post-intervention assessment and qualitative feedback collection. 
The control group concurrently received standard usual care provided by the dialysis unit, which 

included routine medical check-ups and standard verbal nursing instructions. 
5. Data collection 
Data collection was executed at baseline (Week 0) and post-intervention (Week 8) by the 

blinded data collector. Prior to commencement, the researcher provided comprehensive explanations 
regarding study objectives and guaranteed absolute data confidentiality. Written informed consent 
was voluntarily obtained from all participants. The completion of the structured questionnaires 
required approximately 60 minutes per participant. At Week 8, qualitative acceptability feedback was 
gathered from the experimental group via brief semi-structured, open-ended face-to-face interviews 
lasting 10–15 minutes, focusing on their perceptions of the program's utility and ease of completion. 

6. Data analysis 
Quantitative data were analyzed using SPSS statistical software program version 26, and the 

statistical significance level was set at p < .05. Descriptive statistics (frequencies, percentages, 
means, and standard deviations) summarized demographic and clinical profiles. The chi-square test, 
Fisher's exact test, and independent t-test were employed to determine the differences in 
demographic characteristics between these two groups.  

The mathematical assumptions for parametric testing were carefully verified. Normality of the 
continuous outcome scores (MoCA-B and SMBQ) was assessed using the Shapiro-Wilk test 
alongside skewness and kurtosis analyses, with all parameters falling well within acceptable ranges 
(skewness/kurtosis values between ± 1.5), justifying the use of t-tests. Within-group changes from 
pre- to post-intervention were evaluated using paired-samples t-tests, while between-group 
differences at post-intervention were evaluated via independent-samples t-tests. To determine the 
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magnitude of the clinical effects, Cohen’s d effect sizes and corresponding 95% confidence intervals 
(CI) were computed. 

Data analysis strictly adhered to the Intention-to-Treat (ITT) framework. Missing data was planned 
to be handled via multiple imputations; however, no dropouts or missing data points occurred during this 
pilot study (n = 20 retained).  

For the qualitative feedback, interview transcripts were analyzed using inductive content 
analysis to extract key themes regarding the program's acceptability and operational feasibility. 
Results 

1. Demographic and Clinical Characteristics of Participants 
A total of 20 patients undergoing maintenance HD successfully completed the study, with 10 

participants allocated to the experimental group and 10 to the control group. Data completeness was 
100% due to a zero-dropout rate; therefore, no missing data imputation methods were required. As 
shown in Table 1 and Table 2, baseline demographic profiles were highly homogeneous between 
the two groups. The mean age was 54.80 ± 6.84 years for the experimental group and 57.30 ± 8.40 
years for the control group (p=.475). Across both groups, the majority of participants were male (60% 
in the experimental group and 70% in the control group) and married (60% in both groups). The highest 
proportion in both groups having completed only primary school (60% and 50%, respectively), and 
most participants reported a monthly income between 5,001 and 10,000 Thai Baht per month (60% in 
both groups), with the Universal Coverage Scheme (UCS) being the predominant medical entitlement 
(70% and 80%, respectively). These data suggest a generally homogeneous sample characterized 
by middle age, low educational attainment, and reliance on public healthcare coverage, reflecting a 
typical demographic profile of ESKD patients in this setting. No statistically significant difference in 
demographic characteristics were found between groups (p > .05 for all comparisons). The details are 
shown in Table 1. 

Table 1 Description of the general information of participants 
Characteristics Experimental group 

(n = 10) 
Control group 

(n = 10) 
Test p-

value 
 n % n %   
Gender     χ2 = .639 .220 
   Male 6 60 7 70   
   Female 4 40 3 30   
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Table 1 Description of the general information of participants (Cont.) 
Characteristics Experimental group 

(n = 10) 
Control group 

(n = 10) 
Test p-value 

   n         %      n      %   
Age (year)     t = -.730  .475 
   Range 46-65     41-65   
   M ± SD 54.80 ± 6.84   57.30 ± 8.40   
Marital status   χ2 = .766 .533 
   Single           3                30                2              20             
   Married           6                60             6              60           
   Widowed/Divorced           1                10          2              20          
Education level     χ2 = .865 .291 

   No formal education        0      0 0 0  
   Primary school    6      60 5  50  
   Secondary school    2      20 3  30   
   Higher    2      20 2  20   
Medical care entitlements     χ2 = .606         .267 
  Civil Servant   
     Medical Benefit  
     Scheme (CSMBS) 

0 0  0 0   

   Universal Coverage  
     Scheme (UCS) 

7 70  8 80   

   Social Security  
    Scheme (SSS) 

3 30  2 20   

Income (Baht/ month)     χ2 = .766    .533 
   ≤ 5,000 2 20  1 10   
   5,001-10,000 6 60  6 60   
   > 10,000 2 20  3 30   

   t = Independent t-test, χ2 = Chi-squared test 
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The study involved two groups of ESKD patients undergoing HD. Baseline demographic data 
indicated comparable disease chronicity, with the experimental group having a mean ESKD diagnosis 
duration of 6.30 months (SD = 3.13) and a mean HD duration of 2.60 months (SD = 0.67), while the 
control group showed similar figures (7.30 months for ESKD duration, SD = 4.22; 2.40 months for HD 
duration, SD = 0.84). Both groups demonstrated adequate dialysis efficacy with similar mean Kt/V 
values (Experimental: 1.76 ± 0.05; Control: 1.77 ± 0.05). However, clinical indicators of kidney failure 
and related complications were evident across both groups. A significant baseline metabolic imbalance 
was observed in serum creatinine levels, which were significantly higher in the experimental group 
(11.53 ± 2.60 mg/dl, p = .003) compared to the control group (7.63 ± 2.56 mg/dl) and blood urea 
nitrogen, alongside persistent anemia reflected by mean hemoglobin levels around 10.13 g/dl. 
Electrolyte and metabolic parameters, such as sodium, potassium, phosphate, and blood glucose, were 
generally consistent between the groups, with mean values reflecting the typical challenges of metabolic 
management in patients on maintenance hemodialysis. No statistically significant difference were 
found between groups for most health indicators (p > .05), except serum creatinine (p ˂  .05). The details 
are shown in Table 2. 
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Tables 2 Descriptions of health information of the participants  
Characteristics Experimental group 

(n = 10) 
Control group 

(n = 10) 
Test p-value 

 n % n %   
Duration of ESKD diagnosis (month)   t = -.602       .555 
   Range 2-11 1-15   
   M ± SD 6.30 ± 3.13 7.30 ± 4.22   
Duration on HD (month)  t = .577       .571 
   Range 1-3 1-3   
   M ± SD 2.60 ± 0.70 2.40 ± 0.84   
Serum blood urea nitrogen (mg/dl)   t = 1.837       .083 
   Range 27.10-88.80                                   26.50-99.40   
   M ± SD 64.12 ± 18.82 46.41 ± 23.99   
Serum creatinine (mg/dl)   t = 3.380       .003* 
    Range 8.48-15.97                                   4.70-12.40   
    M ± SD 11.53 ± 2.60 7.63 ± 2.56   
Hemoglobin (g/dl)   t = .004       .997 
    Range 7.20-14.40                        6.40-14.06   
    M ± SD 10.13 ± 2.08 10.13 ± 2.58   
Blood glucose (mg/dl) t = -.852       .406 
    Range 95-155                                   83-158   
    M ± SD 122.20 ± 22.42 130.40 ± 20.59   
Potassium (mEq/L) t = 1.196          .247 
   Range 3.97-5.23                                   3.10-5.04   
   M ± SD 4.50 ± 0.39 4.24 ± 0.56   

Sodium (mEq/L) 

   Range 132.90-143.80                                   135.00-141.20   

   M ± SD 138.07 ± 3.10 136.75 ± 2.20   
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Tables 2 Descriptions of health information of the participants (Cont.) 
Characteristics Experimental group 

(n = 10) 
Control group 

(n = 10) 
Test p-value 

 n % n %   
Phosphate (mg/dL)   t = -.383       .706 
   Range 3.10-7.20                                   2.10-9.90   
   M ± SD 5.06 ± 1.24 5.38 ± 2.33   
Kt/V (3 time/week)   t = -.447       .660 
   Range 1.7-1.8                                   1.7-1.8   
   M ± SD 1.76 ± 0.05 1.77 ± 0.05   

      t = Independent t-test, χ2 = Chi-squared test, *p < .05 

2. Comparison of outcome variables between the control and experimental groups, and within 
the experimental group before and after receiving the ICST program  

At baseline, mean scores for cognitive function and self -management behaviors did not 
differ significantly between the experimental and control groups (independent t-test: t₁₈ = 0.00, p = 1.000 and 
t₁₈ = 0.57, p = .576, respectively), confirming baseline comparability between groups on these 
outcomes. 

Following this baseline equivalence, at post-intervention (Week 8), the experimental group 
showed significantly higher mean scores than the control group for both cognitive function (t₁₈ = 
4.09, p < .001, 95% CI [0.54, 1.67], Cohen's d = 1.83) and self-management behaviors (t₁₈ = 4.06, p  < 
.001, 95% CI [17.56, 55.24], Cohen's d = 1.82), indicating a significantly greater improvement in the 
experimental group relative to usual care. 

Within the experimental group, paired-samples t-tests confirmed significant improvements 
from pre- to post-intervention in both cognitive function (t₉ = 6.71, p < .001, 95% CI [0.99, 2.01], dz 
= 2.12) and self-management behaviors (t₉ = 7.11, p < .001, 95% CI [30.07, 58.13], dz = 2.25), 
demonstrating that participants who received the ICST program showed significant improvement 
over the 8-week study period. 
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Tables 3 Comparison of outcome variables between the control and experimental groups, and 
within the experimental group before and after receiving the ICST program (n = 20) 

Outcome 
variables 

 

Experimental 
group (n = 10) 

Control group 
(n=10) 

t1 p-value MD. 
(95% CI) 

Cohen’s d 

 Mean SD Mean SD     
Cognitive functions 
Pre-intervention 24.700 .675 24.700 .675 0.000 1.000 0.00(-0.63, 0.63) 0.00 
Post-intervention 26.200 .632 25.100 .568 4.093 <.001* 1.10(0.54, 1.67) 1.83** 
t2 6.708      1.50(0.99, 2.01) 2.12+ 
p-value <.001*        
Self-management behaviors 
Pre-intervention 128.900 18.412 123.900 20.819 0.569 .576 5.00(-13.46, 23.46) 0.25 
Post-intervention 173.000 10.382 136.600 26.383 4.060 <.001* 36.40(17.56, 55.24) 1.82** 
t2 7.112      44.10(30.07, 58.13) 2.25+ 
p-value <.001*        

    t1 = Between-group analysis utilized independent-samples t-test (df=18), t2 = Within-group analysis    
    utilized paired-samples t-test (df=9), 95% CI = 95% Confidence Interval of the mean difference between  
    groups, *p < .05, **Cohen’s d (between-group, pooled SD); + Cohen's dz (within-group, based on SD  
    of the difference scores) effect size thresholds: <0.2=small; 0.2–0.8=medium; >0.8 = large. 
   MD. = Mean difference 

Feasibility 
Among the 20 randomized participants, all provided voluntary informed consent and were 

retained throughout the study, resulting in a 100% retention rate. All participants in the experimental 
group completed all 16 assigned sessions (100% attendance), and no adverse events were reported, 
suggesting favorable safety in this pilot sample. Qualitative feedback indicated high acceptability: 
participants described the program as "clear, practical, and easy to complete," and many requested 
take-home exercises to continue practicing independently. 
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Discussion 
The results of this pilot randomized controlled trial provide promising preliminary evidence 

regarding the feasibility, acceptability, and short-term efficacy of the ICST program for patients with 
ESKD undergoing maintenance HD. Notably, the 100% participant retention and attendance rates, 
combined with zero reported intervention-related adverse events, indicate that executing a structured 
behavioral and cognitive intervention during the pre-dialysis waiting period is highly feasible and 
operationally safe within the Thai healthcare context, as detailed in the following discussion. 

Cognitive Functions 
The findings of this pilot study provide preliminary evidence suggesting that the ICST program 

may enhance cognitive function in patients with ESKD undergoing HD. Participants in the experimental 
group achieved significantly higher mean scores on cognitive function than those in the control group at 
post-intervention (week 8). These findings suggest that the improvements may be attributable to the ICST 
program rather than the natural course of time or usual care alone, although this interpretation should be 
confirmed in an adequately powered trial. Consequently, these preliminary findings highlight the potential 
importance of structured, multi-dimensional interventions in addressing both cognitive function and self-
management to help slow cognitive decline in patients with ESKD undergoing HD. 

These results are broadly consistent with prior research demonstrating that cognitive training 
interventions can improve cognitive function such as memory, attention, and executive functioning in 
patients with chronic illnesses (22,23,24,25). Likewise, studies specifically focusing on patients undergoing 
HD have shown that targeted approaches focusing on cognitive stimulation and self-regulation 
contribute to the maintenance of cognitive abilities (26,27). Such improvements observed in this study 
are noteworthy given that cognitive impairment is a common and debilitating complication among 
patients with ESKD, frequently associated with reduced quality of life and increased morbidity 
(3,23,28,29).  

The within-group analysis revealed that cognitive function scores in the experimental group 
improved significantly from pre-intervention to post-intervention. These preliminary findings suggest 
that the ICST program may not only help prevent further cognitive decline but also promote 
measurable short-term improvements in cognitive function; whether these gains are sustained beyond 
the 8-week study period could not be determined in this pilot trial and warrants longer-term follow-
up in future research.  
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The observed enhancement is plausibly attributable to the integrative design of the ICST 
program, which combined evidence-based cognitive training, self-management skill development, and 
reinforcement strategies. This multifaceted approach may have created synergistic effects by promoting 
neuroplasticity, fostering patient engagement, and strengthening self-regulation. Previous research has 
suggested that combining cognitive and self-management interventions may be more effective than 
using either approach in isolation, as it simultaneously addresses neurocognitive processes and 
behavioral adaptation (25,30).   

The findings may also carry implications for clinical practice. Cognitive impairment in patients 
undergoing HD remains under-recognized despite its substantial impacts on treatment adherence, 
decision-making, and quality of life. The present pilot study suggests the potential of structured, 
nurse-led interventions such as ICST as feasible and possibly effective non-pharmacological 
strategies to help preserve and improve cognitive health in this vulnerable population; however, this 
potential requires confirmation in a larger, adequately powered trial. 

Furthermore, the self-management component of the ICST program may have indirectly 
contributed to improvements in cognitive function. By equipping patients with the skills to better 
manage diet, fluid intake, medication adherence, and disease understanding, the program may have 
promoted improved metabolic control and hemodynamic stability. Reductions in uremic burden and 
blood pressure fluctuations are known to benefit cerebral health, thereby potentially creating a more 
favorable physiological environment for cognitive functioning ( 28,30) . This dual mechanism directly 
training cognitive processes while simultaneously optimizing systemic conditions is one plausible 
explanation for the large effect sizes observed; however, given the small sample size, these effect 
size estimates should be interpreted with caution and confirmed in a larger trial. Although research 
on combined cognitive and self-management programs in HD populations remains limited, these 
findings are broadly consistent with studies in other chronic conditions, such as heart failure and 
diabetes, where multicomponent interventions have been shown to improve both clinical outcomes 
and cognitive performance (11,31,32,33,34).  

It is important to note that not all prior studies of cognitive or combined interventions in HD 
populations have reported consistent benefits. For instance, some intradialytic cognitive stimulation 
trials have shown improvements limited to specific cognitive domains (e.g., attention) without 
generalized gains across all domains ( 26) , and effects have sometimes diminished once the 
intervention ended, raising questions about durability ( 4,12) . Differences in intervention intensity, 
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delivery setting (intradialytic vs. pre-dialysis waiting period), and participants' baseline cognitive status 
(studies including patients with more severe impairment vs. this study's relatively cognitively intact 
sample, MMSE-Thai >22) may partly explain these discrepancies and should be considered when 
generalizing the present findings to broader HD populations. 

Self-management Behaviors 
The findings of this pilot study provide preliminary evidence suggesting that the ICST program 

may enhance self-management behaviors among patients with ESKD undergoing HD. Participants 
in the experimental group demonstrated significantly higher mean scores of self-management 
behaviors compared to those in the control group at post-intervention. These findings suggest that 
the improvements may be attributable to the ICST intervention, though causal inference is limited by 
the small sample size. These preliminary findings highlight the potential value of structured, nurse-
led interventions in empowering patients and enhancing their capacity to manage the complexities 
of their illness. 

Importantly, these findings are broadly consistent with prior research emphasizing the 
importance of self-management interventions in patients with CKD and ESKD. Previous studies have 
demonstrated that educational and behavioral programs focusing on self-care can improve adherence 
to fluid and dietary restrictions, medication regimens, and dialysis treatment protocols (33,35,36,37,38) . 
Moreover, self-management interventions have been associated with favorable clinical outcomes, 
including reduced hospitalization, improved treatment adherence, and enhanced quality of life 
(27,39,40,41,42,43). The present pilot study adds to this body of evidence by exploring whether an integrative 
approach, combining cognitive and self-management strategies, can achieve short-term improvements 
in self-management behaviors; confirmation of sustained, longer-term benefit requires further 
research. 

The within-group analysis revealed that self-management behavior scores in the experimental 
group improved significantly from pre-intervention to post-intervention. This finding suggests that the 
ICST program may enhanced patients’ knowledge and behavioral skills within the 8-week study 
period; however, without longer-term follow-up, whether these gains are maintained over time cannot 
be confirmed.  
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Consistent with previous research, interventions that integrate cognitive-behavioral strategies 
with self-management education have been shown to foster greater patient engagement, self-
efficacy, and long-term adherence (27,39,40,41,42,43). The observed improvements are plausibly attributed 
to the integrative, multifaceted design of the ICST program, which incorporated multiple evidence-
based components, including cognitive training, skill-building exercises, problem-solving strategies, 
and reinforcement. By enhancing cognitive function and self-regulatory capacity, the program may 
have facilitated patients’ ability to comprehend complex treatment instructions, monitor symptoms, 
and make informed health-related decisions. This is broadly consistent with Curtin's conceptualization 
of self-management in patients with CKD and ESRD (17,43), which posits that individuals with adequate 
cognitive resources and self-efficacy are more likely to engage in effective self-management 
behaviors. 

The findings may carry implications for clinical practice. Self-management is a cornerstone of 
ESKD care, yet many patients struggle with the complex treatment regimens and lifestyle adjustments 
required during hemodialysis (27,39,40,41,42,43).  The present pilot study suggests that structured, nurse-
led programs such as ICST may help empower patients to take a more active role in their care, 
potentially reducing complications and improving overall health outcomes; this remains to be 
confirmed in a larger trial with clinical outcome endpoints. 

In addition, these results indicated the feasibility of the ICST program for patients with ESKD 
undergoing HD. A 100% enrollment and retention rate was achieved from baseline through the 8-
week post-intervention assessment. Qualitative feedback further supported these quantitative results: 
participants described the exercises as ‘clear, practical, and easy to complete, and many requested 
take-home exercises to continue practicing at home, suggesting engagement with and satisfaction 
with the program. These acceptability data, however, were derived from a brief, informal feedback 
process rather than a rigorously designed qualitative study and should be interpreted as illustrative 
rather than as robust qualitative evidence. 

Conversely, several self-management intervention trials in HD and peritoneal dialysis 
populations have reported only modest or non-significant effects on adherence-related outcomes, 
particularly when interventions were brief, lacked individualized coaching, or relied solely on 
educational materials without behavioral reinforcement ( 35,38) . The relatively large improvement 
observed in the present study may reflect the individualized, one-on-one delivery format and the 
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direct integration of cognitive skill-building with practical self-management tasks, features not present 
in many of these less effective interventions, though this interpretation remains hypothesis-generating 
given the pilot design and small sample. 

Strengths and Limitations 
This pilot study has several notable strengths. First, the randomized controlled design with 

concealed allocation and a blinded outcome assessor reduced the risk of selection and detection 
bias, which is uncommon among pilot nursing intervention studies in this population. Second, the 
ICST program was grounded in established theoretical frameworks (Transition Theory, Cognitive 
Training Principles, and Self-Management Frameworks) (17,20,21) and delivered using standardized, 
psychometrically validated outcome measures (MoCA-B, SMBQ) (16,19) with high reliability in this 
sample. Third, the program achieved 100% retention and attendance with no adverse events, 
providing valuable feasibility evidence to inform a future definitive trial. 

Nonetheless, several limitations should be considered. First, serum creatinine was 
significantly higher in the experimental group at baseline, which may have influenced the magnitude 
of the observed effect and cannot be fully excluded as a confounding factor. Second, the very small 
sample size (n=10 per group) limits statistical power and precision; results should be interpreted as 
preliminary rather than confirmatory. Third, the study was conducted at a single hemodialysis center, 
limiting generalizability. Fourth, neither participants nor the intervention nurse could be blinded, which 
may have introduced performance bias, particularly for the self-reported SMBQ outcome. Fifth, the 
8-week intervention period and single post-intervention assessment provide only a short-term 
evaluation; durability of gains is unknown. Sixth, voluntary participation raises the possibility of self-
selection bias toward more motivated individuals. Finally, qualitative acceptability data were derived 
from an informal feedback process rather than a rigorously designed qualitative study. These 
limitations should be addressed in a larger, adequately powered, multi-center randomized controlled 
trial with longer follow-up. 

Conclusion 
This pilot randomized controlled trial demonstrates that the ICST program is feasible, highly 

acceptable, and safe for delivery to patients with ESKD undergoing HD, as reflected by 100% recruitment, 
retention, and attendance rates with no adverse events. The program also showed promising preliminary 
effects, with the experimental group demonstrating significantly greater improvements in cognitive function 
and self-management behaviors than the control group at 8 weeks. However, given the small sample size, 2066 
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single-center setting, and short follow-up period inherent to a pilot design, these findings should be regarded 
as preliminary rather than confirmatory of efficacy.  

From a public health perspective, cognitive impairment and poor self-management remain under-
recognized yet consequential problems among the rapidly growing population of patients undergoing 
maintenance hemodialysis, contributing to poorer treatment adherence, increased complications, and 
reduced quality of life. Embedding a structured, nurse-led cognitive and self-management program within 
routine pre-dialysis waiting time, an otherwise unused period, represents a low-cost, scalable strategy that 
could be integrated into existing hemodialysis center workflows without requiring additional patient visits or 
major resource investment, if efficacy is confirmed. 

Future research should prioritize (1) a fully powered, multi-center randomized controlled trial 
with an adequate sample size calculated from this pilot's effect size estimates, (2) longer-term follow-
up (e.g., 3–6 months post-intervention) to determine the durability of cognitive and behavioral gains, 
(3) inclusion of clinical and economic outcomes (e.g., hospitalization rates, dialysis adequacy, cost-
effectiveness) to establish real-world clinical impact, and (4) exploration of implementation strategies, 
such as training protocols for hemodialysis nursing staff, to support scale-up and sustainability in 
routine clinical practice. 
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