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Introduction: Hemodialysis patients encounter significant complications, such as uremic 

pruritus and sleep disorders, addressing the need for improved nursing care strategies to enhance 

health outcomes.  

Objectives: This study aimed to examine the effects of Structured Nursing Care Program 

(SNCP) on uremic pruritus, sleep quality, and dialysis adequacy in hemodialysis patients. 

Methods: This randomized clinical trial was conducted at Ali Ibn Abitaleb Hospital, Zahedan, 

Iran. Participants were adults over 18 years old who had received hemodialysis for at least three 

months. A total sample size of 70 patients was determined through random allocation. Data 

collection involved demographic characteristics forms, the Five-Dimensional Itch Scale, the 

Pittsburgh Sleep Quality Index, and venous blood samples for assessing dialysis adequacy. 

Intervention sessions, each lasting 30 to 45 min, were conducted by the researcher during 

hemodialysis three times per week for five weeks. On the other hand, the control group 

received standard care. Data were analyzed using SPSS software (version 19), with significance 

set at P<0.05. 

Results: In total, 70 patients undergoing hemodialysis participated in the study. The analysis of 

covariance indicated a significant difference between the intervention and control groups 

regarding the mean scores of uremic pruritus (10.59 Vs. 14.43; P<0.001), sleep quality (10.37 

Vs. 14.82; P<0.001), and dialysis adequacy (1.29 Vs. 1.24; P<0.001).  

Conclusions: The SNCP diminished uremic pruritus and enhanced sleep quality, and dialysis 

adequacy. This indicates the importance of SNCP in routine care for hemodialysis patients. 

Future research should investigate the long-term effects of SNCP in various clinical settings.        
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1. Introduction 

Chronic diseases continue to pose significant health 

challenges in developing countries (1), with chronic 

kidney disease (CKD) emerging as a predominant cause 

of morbidity and mortality (2). CKD is characterized by 

gradual kidney function decline that can lead to severe 

complications and ultimately end-stage renal disease 

(ESRD). The ESRD significantly impacts on the 

patients' quality of life and creates considerable 

healthcare burdens (2, 3). Moreover, CKD affects 9.1% 

of the global population and is responsible for 2.6 

million deaths and 35.8 million disability-adjusted life 

years (4). 

Dialysis, especially hemodialysis, is the main 

supportive treatment for patients with CKD. Nearly 4 

million people worldwide are undergoing hemodialysis 

(5, 6). Although effective in removing waste products 

and restoring some fluid balance, hemodialysis does not 

fully replicate the myriad functions of the kidneys, often 

resulting in various complications, such as uremic 

pruritus (7). Uremic pruritus-a condition characterized 

by intense itching-is reported to affect 28% to 70% of 

dialysis patients, significantly diminishing their quality 

of life (8). Compounding this issue, sleep disorders are 

prevalent among about 80% of hemodialysis patients (9, 

10), further contributing to a decline in overall well-

being and increasing the risk for serious comorbidities 

(11, 12).  

Dialysis adequacy, conventionally quantified as net 

urea clearance, is a key factor in prescribing treatment. 

Kt/Vurea is the common clinical measure of adequacy 

worldwide (13, 14). Adequacy is critical for improving 

health outcomes among CKD patients (15). However, 

patients may be inadequately dialyzed (16), 

highlighting a need for enhanced nursing care 

approaches tailored to this population. Recent evidence 

suggests that comprehensive nursing strategies, which 

integrate patient-centered care and structured 

interventions, have improved health outcomes. Such 

approaches can help reduce complications, enhance 

knowledge regarding disease management, and 

improve patients’ overall quality of life (17). SNCP 

includes education, nutrition and medication guidance, 

dialysis care, psychological intervention, and daily 

care (18, 19). As there was no study, if any, which 

investigated holistic nursing care on uremic pruritus, 

sleep quality, and dialysis adequacy in hemodialysis 

patients and given the significant impact of these 

factors on hemodialysis patients, and the paucity of 

research in this area, this study was conducted to 

evaluate the effect of SNCP on these outcomes 

2. Objectives 

This study evaluated the effects of SNCP on uremic  

pruritus, sleep quality, and dialysis adequacy in 

hemodialysis patients. 

3. Methods 

3.1 Study Design 

This randomized controlled trial was conducted to 

evaluate the SNCP on uremic pruritus and sleep quality 

among hemodialysis patients at Ali Ibn Abitaleb 

Hospital, Zahedan, Iran.  

3.2 Participants  

The study included all patients from the hemodialysis 

department who consented to participate and met the 

inclusion criteria. Eligible participants were aged over 

18 years, had undergone hemodialysis for at least three 

months via an arteriovenous fistula, attended sessions 

three times weekly (four hours each), and had no serious 

health conditions (e.g., Ischemic heart attack, 

pneumonia) within the month prior to the study. On the 

other hand, patients were excluded if they withdrew, 

died, traveled, developed serious complications, or 

required medications affecting uremic pruritus or sleep 

quality during the study period. 

The sample size was determined using a mean 

difference formula (20), based on parameters derived 

from a pilot study. Assuming a 5% significance level 

(α), 80% statistical power (1-β), and anticipating a 30% 

attrition rate, the required sample size was calculated as 

70 participants, with 35 allocated to each group. 

A convenience sampling approach was employed for 

eligible participant selection. All eligible patients were 

identified and assigned sequential numerical identifiers. 

To ensure random allocation, a simple randomization 

procedure was implemented using a coin-toss method: 

patients with odd numbers were assigned to the 

intervention group, while those with even numbers were 

allocated to the control group. This method ensured 

each participant had an equal probability of being 

assigned to either group, minimizing selection bias. 

3.3 Scales 

Data were collected using the following tools: 

3.3.1 Demographic Information Form: to capture 

such essential details as age, gender, education level, 

and dialysis history, established for validity and 

reliability with expert feedback. 

3.3.2 Five-Dimensional Itch Scale (5D-itch): to 

assess uremic pruritus severity, yielding scores from 5 

(no itching) to 25 (severe itching), validated in a prior 

study (21). 

3.3.3 Pittsburgh Sleep Quality Index (PSQI): to 

evaluate sleep quality, with scores ranging from 0 (good 

quality) to 21 (poor quality), also demonstrating 

established reliability (22, 23). 
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3.3.4 Dialysis Adequacy: Dialysis adequacy was 

assessed using single-pool Kt/V (spKt/V) for urea. 

Blood urea nitrogen (BUN) samples were obtained 

from the arterial line immediately before the start of 

dialysis and at the end of dialysis. The post-dialysis 

sample was collected after reducing the blood flow rate 

to 50–100 mL/min and waiting 15 seconds. Kt/V was 

then calculated using the standard urea-based formula 

(13, 14) based on the mean of samples results. 

3.4 Intervention 

Eligible participants were identified and assigned 

unique identification numbers before informed consent 

was obtained. The demographic characteristics form, 

5D-itch scale, and PSQI were administered initially. 

Blood samples were collected for BUN measurements 

to assess dialysis adequacy at the start and end of each 

dialysis session. 

The control group received routine nursing care, while 

the intervention group participated in a detailed nursing 

program, including: 

Health Education: Definition of chronic kidney 

disease, disease treatment methods, hemodialysis, 

kidney transplantation, disease complications, 

education on infection prevention, personal hygiene 

practices, recognizing signs of infection.  

Nutrition and Medication Guidance: Assessment 

of nutritional indicators and kidney function was 

conducted, followed by education on a high-protein, 

low-salt, low-potassium, low-phosphorus diet, with an 

emphasis on balanced liquid intake and medication 

adherence. 

Dialysis Care: Necessary training on checking vital 

signs, patient weight, monitoring fluid requirements 

during dialysis, checking required laboratory tests, 

adherence to sterile precautions during the dialysis 

process (tubing set, dialysate, and blood flow), 

managing potential complications during dialysis and 

taking appropriate measures when complications occur, 

ensuring patient comfort during dialysis, potential 

complications after dialysis completion.  

Psychological Intervention: Education on coping 

with financial problems, fear of death, sexual issues, 

stress management, communication skills training, 

importance of establishing social and empathetic 

relationships, assessment of the patient's body image 

perception regarding the fistula.  

Daily Care: Education on potential symptoms and 

complications of the disease, education on signs 

indicating the need for emergency dialysis, education on 

performing daily activities, assisting the patient in 

coordinating daily activities and tasks with dialysis 

session schedules, education on fistula care (18, 19, 24-

26). 

Intervention sessions, each lasting 30 to 45 min, 

 Were conducted by the researcher during 

hemodialysis three times per week for five weeks. To 

reduce information contamination between groups, 

sessions for the intervention and control groups were 

held during different shift sessions. The intervention 

group received ongoing support, including a contact 

number for inquiries and weekly follow-ups, while the 

control group received standard care. After three 

months, both groups were reassessed for itching 

severity, sleep quality, and dialysis adequacy using the 

same instruments. Within-group and between-group 

comparisons were performed. Participants who 

withdrew were replaced. At the study's conclusion, the 

control group was provided with an educational 

pamphlet summarizing the training. 

3.5 Data Analysis  

Data were analyzed using SPSS software (version 

19). Descriptive statistics summarized demographic 

variables and study outcomes, while comparative 

statistics evaluated differences in uremic pruritus 

severity and sleep quality before and after the 

intervention, with a significance threshold set at P<0.05. 

3.6 Ethical consideration 

This study was approved by the Research Committee 

of Zabol University of Medical Sciences, Zabol, Iran 

with the ethics code IR.ZBMU.REC.1402.081.  

4. Results 

A total of 70 hemodialysis patients participated in this 

study. The mean age values of participants were 49.77 

± 2.66 and 50.08 ± 2.68 years in the intervention and 

control groups, respectively, with no significant 

difference between groups. Dialysis history was 

significantly longer in the intervention group (6.68 ± 

1.01 years), compared to the control group (3.81 ± 0.55 

years; P=0.016). Serum phosphorus levels were 

comparable between the intervention (6.07 ± 0.28 

mg/dL) and control groups (6.25 ± 0.26 mg/dL), with 

no significant difference. Additional participant 

characteristics are presented in Table 1 Before 

examining the main study variables, the normality of the 

data was first assessed using the Shapiro–Wilk test. The 

results of this test are presented in Table 2. 

The significance level for the dialysis adequacy 

variable in the control group was greater than 0.05, 

suggesting that it follows a normal distribution. In 

contrast, the significance levels for the variables of 

uremic pruritus and dialysis adequacy in both the 

intervention and control groups, as well as the quality of 

sleep in the intervention group before and after the 

intervention, and in the control group before the 

intervention, were less than 0.05, indicating that they 
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 did not follow a normal distribution, 

Table 1: Demographic characteristics of patients by group 

Variable Intervention Control P-value 

n (%) n (%) 

Gender Male 

Female 

12 (34.4) 

23 (65.7) 

16 (45.7) 

19 (54.3) 

0.46* 

Marital 

Status 

Married 

Single 

6(17.1) 

29 (82.9) 

8 (22.9) 

27 (77.1) 

0.76* 

Residence City 

Village 

34 (97.1) 

1 (2.9) 

34 (97.1) 

1 (2.9) 

 **1.00 

Education 

level 

Illiterate 

Primary 

Diploma 

Associate 

degree 

Bachelor 

15 (42.9) 

5 (14.3) 

12 (34.3) 

0 

3 (8.6) 

10 (28.6) 

5 (14.3) 

14 (40) 

3 (8.6) 

3 (8.6) 

** 0.38 

Job Housekeeper  

Freelancer 

Employee 

Worker 

Farmer 

Others 

22 (62.9) 

2 (5.7) 

2 (5.7) 

1 (2.9) 

1 (2.9) 

7 (20) 

17 (48.6) 

3 (8.6) 

4 (11.4) 

3 (8.6) 

0 

8 (22.9) 

**0.612 

Chi-square test: **; Fisher’s exact test 

parametric tests were applied, while non-parametric 

equivalents were used for variables with non-normal 

distribution. Table 3 shows pre- and post-intervention 

comparisons for uremic pruritus, sleep quality, and 

dialysis adequacy (spKt/V), both between and within 

the intervention and control groups without controlling 

covariates. Analysis of covariance shows a significant difference 

between the intervention and control groups in the 

mean of uremic pruritus, sleep quality, and dialysis 

adequacy (all P<0.001), with controlling pre-test and 

dialysis history as covariates (Table 4).  

5. Discussion 

The present study aimed to determine the impact of 

SNCP on uremic pruritus, sleep quality, and dialysis 

adequacy in patients undergoing hemodialysis 

treatment. Dialysis, especially hemodialysis, is the 

main treatment for patients with CKD (6). Uremic 

pruritus and reduced quality of sleep are of the most 

significant complications in hemodialysis patients. 

Additionally, dialysis adequacy is recognized as an 

important indicator of patient health in this population 

(8, 10, 14, 27).  

The findings indicate that interventions significantly 

reduced uremic pruritus in hemodialysis patients. In 

this context, the study by Ping Yang et al. (2022) also 

demonstrated the effectiveness of integrated nursing 

care in relation to the risk factors associated with 

uremic pruritus (28). Additionally, the finding of 

Zhang et al. (2017) showed that holistic nursing care 

could effectively lower blood urea levels in 

hemodialysis patients (29) which is in line 

conceptually with the SNCP intervention. Previous 

studies have also indicated a positive correlation 

between blood urea levels and uremic pruritus (30, 31). 

Furthermore, the educational components related to 

nutrition and medication adherence within the current 

SNCP intervention may have substantially influenced 

the reduction of uremic pruritus.  

Furthermore, this study reflects a positive impact of 

SNCP on the sleep quality of hemodialysis patients. In 

alignment with current findings, Tao et al. (2024) 

demonstrated that a structured nursing intervention 

program-incorporating education, relaxation 

techniques, and counseling-significantly improved 
sleep quality in middle-aged and elderly hemodialysis 

patients (32). Similarly, Wu et al. (2025) reported that 

combining mindfulness meditation with progressive 

muscle relaxation, both of which can be components 

of comprehensive nursing care, significantly improved 

sleep quality, anxiety, and depression in patients 

undergoing hemodialysis (33). Previous research has 

consistently noted a connection between psychological 

disturbances and sleep problems (34, 35), suggesting 

that the psychological interventions included in the 

SNCP may explain the observed enhancement in sleep 

quality among hemodialysis patients. 

The current study also found that dialysis adequacy 

significantly improved. Previous research has 

established that nurse competency and quality of 

nursing care significantly influence dialysis adequacy, 

with improved nursing care leading to enhanced 

dialysis outcomes (36). Furthermore, Rayati et al. 

(2016) demonstrated that implementing integrated 

nursing education-which included content similar to 

that delivered to patients in our study-could effectively 

enhance dialysis adequacy (37). 

Table 2: Normality test of the main study variables 

(Shapiro–Wilk test) 

 5.1 Limitation 

This study has several limitations that should be 

acknowledged. The relatively small sample size may 

limit the generalizability of the findings. In addition, 

the study was conducted in a single center, which may 

affect the external validity of the results. The follow-

up period was also relatively short, preventing 

Variable Intervention 

-Before 

(n=35) 

Intervention 

-After 

(n=35) 

Control 

-Before 

(n=35) 

Control 

- After 

(n=35) 

P-value P-value   

Uremic 

pruritus 

0.128 0.004 0.001 0.013 

Sleep 

Quality 

0.002 0.077 < 

0.001 

0.011 

Dialysis 

Adequacy 

< 0.001 0.005 0.001 <0.001 
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assessment of the long-term effects of the 

comprehensive nursing intervention. Furthermore, 

sleep quality was evaluated using a self-reported 

questionnaire, which may be influenced by individual 

perception and reporting bias. In addition, the 

participants might acquire the educational information 

from each other. Future studies involving larger 

samples, multiple centers, and longer follow-up 

periods are needed to provide more robust evidence. 

Table 3: Comparison of Average Uremic Pruritus, Sleep Quality, and Dialysis Adequacy Scores in the Intervention and Control 

Groups 

Table 4: Comparison of uremic pruritus, sleep quality, and dialysis adequacy means (all P<0.001), between the intervention and 

control groups with controlling pre-test and dialysis history as covariates. 

Variable Intervention 

Mean (95% CI) 

Control 

Mean (95% CI) 

95% CI difference F score P 

Uremic pruritus 1.29 (1.28, 1.30) 1.24 (1.22, 1.25) 0.03, 0.72 33.09 < 0.001 

Sleep quality 10.37 (9.90, 10.83) 14.82 (14.36, 15.29) -5.12, -3.78 175.84 < 0.001 

Dialysis adequacy 10.59 (10.05, 11.14) 14.43 (13.88, 14.97) -4.061, -3.04 95.49 < 0.001 

 

5.2 Conclusion 

This study highlights the implementation of SNCP 

which reduced uremic pruritus and improved sleep 

quality, and dialysis adequacy. These results 

underscore the importance of SNCP into routine care 

for hemodialysis patients. Future research should 

continue to explore the long-term effects of SNCP in 

various clinical settings Acknowledgements 
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