IMPACT OF NURSE LED RENAL REHABILITATION INFORMATION MODULE (NLRRIM) ON QUALITY OF LIFE, ACTIVITY OF DAILY LIVING AND RENAL FUNCTION AMONG HEMODIALYSIS PATIENTS IN TERTIARY CARE HOSPITAL



1. Introduction
Chronic kidney disease (CKD) is the leading cause of death and morbidity worldwide. CKD has a huge personal, social and financial impact. Renal replacement treatment has drastically reduced morbidity and mortality, allowing patients with CKD to live longer. Restricted access to renal replacement therapy, physical inaccessibility to medical facilities, economic and cultural barriers to transplantation, high prevalence of infectious disease and a lack of infrastructure, all pose challenges to efficient CKD management in developing nations like India, Nepal.1
Renal rehabilitation is a multifaceted, collaborative intervention aimed at enhancing a renal patient's bodily, psychological, and social functioning, in addition to reducing morbidity and mortality. Exercise, Diet, Fluid Management, Treatment Regimen, and Psychological Support are the five major components. Rehabilitation improves physical activity, nutritional status, quality of life, and activity of daily living in hemodialysis patients. Various disease-related issues, including as decreased physical activity and muscle weakness, have a negative impact on hemodialysis patient’s activities of daily living.2
Aims of the study:
The study was conducted to implement NLRRIM for hemodialysis patients and evaluate the impact of module on QOL, ADL and on parameters of renal function at study settings.
2. Materials and Methods:
Material:
Design: A quasi-experimental (one group pretest-posttest design) was utilized to achieve the goals of the study.
Setting: The study was carried out in Nephrology OPD and Ward, KGMU, Lucknow, U.P.
Subject: The present study included 33 adult hemodialysis patients. The calculated sample size was 33.The patients were selected based on following criteria: patient coming to nephrology OPD and Ward, who are conscious and able to communicate well and can read and understand Hindi. Patients who are critically ill, pregnant women, having underlying cardiac disease, vascular access in a lower extremity and having any orthopedic problem was excluded.
Tools: 5 different tools were used in this study for data collection.
Tool-1: it include
Demographic Profile: It includes following 8 items i.e. Age (in Years), Gender, Educational status (as per Kuppuswamy scale 20213), Marital status, Occupation (as per Kuppuswamy scale 20213), Monthly family income in Rupees (as per Kuppuswamy scale 20213), Place of residence and Previous knowledge about Renal Rehabilitation Program.
Clinical Profile: Clinical profile contain total of 3 items i.e. Presence of co-morbid chronic illness, Frequency of dialysis per week and Vascular access type.
Tool-2: World Health Organization Quality of Life Instrument, Short Form: 
It is a standardized tool. This scale was used to assess quality of life. It consists of 26 items and is a standardized tool. This tool produces a quality of life profile. It is possible to derive four domain scores. There are also two items that are examined separately: question 1 asks about an individual overall perception of quality of life and question 2 asks about an individual overall perception of their health. The four domain scores denote an individual perception of quality of life in each particular domain. Domains scores are scaled in positive direction i.e. higher scores denote higher quality of life.
Tool-3: Assessment of Activity of Daily Living
It was used to assess effect on activity of daily living. It consists of following 13 items i.e. Toilet, Feeding, Dressing, Grooming (neatness, hair, nails, hands, face, and clothing), Physical Ambulation, Bathing, and Ability to Use Telephone/mobile, Shopping, Food Preparation, Housekeeping, Laundry, Mode of Transportation, and Responsibility for Own Medications. These 13 activities is divided into total dependence which is given a score of 1,moderate dependence which is given a score of 2, slight dependence which is given a score of 3 and independent which is given a score of 4.
Tool-4:  Measurement of parameters of renal function: This tool was used to assess renal function. This tool contains 6 items i.e. Serum Urea, Serum Creatinine, Serum Uric Acid, Serum Sodium, Serum Potassium and Serum chloride. The researcher has taken the data from participant lab record as advised by physician before and after 4 week of study intervention.
Tool-5:  Adherence Assessment Tool: This tool was used to assess the adherence by telephonic conversation thrice a week for four weeks i.e. on Monday, Wednesday and Friday.
Methods:
· The researcher obtained ethical clearance from the Institutional Ethical Committee of King George’s Medical University before initiating the study with Ethical Registration No. 59/Ethics/2022 and then administrative permission from Head of Department of Nephrology was taken to conduct the study.
· Researcher introduced herself to the participant and information sheet was explained with purpose and objectives of the study and obtained written consent from participant. Then the participant was enrolled as per the inclusion criteria in the study. Pre intervention data was collected using research tools i.e. Demographic & clinical variable, World Health Organization Quality of Life Instrument, Assessment of Activity of Daily Living, Measurement of Parameters of Renal Function & Adherence Assessment Tool. 
· NLRRIM was explained in front of the participants coming to OPD/Ward for hemodialysis, contact numbers were taken, module was demonstrated regarding exercise and doubts were cleared. After the session, researcher distributed Hindi version of the module to the participants. Regular follow-up for adherence was done by telephonic conversation thrice in a week. After four week, post data intervention was collected using same research tools.
Statistical Analysis: 
Data was analyzed using SPSS (Statistical Package for Social Sciences) version 23. In this study, descriptive and inferential statistics was used for analysis. Qualitative data was 
presented as number and percent. Comparisons within the group were done by using Wilcoxon test and Paired t test. Correlation between adherence to NLRRIM with quality of life, activity of daily living & renal function was done by using Karl Pearson’s coefficient of correlation and association of demographic and clinical variable with QOL, ADL, renal function and adherence was done by using Kruskal-Wallis test and Mann-Whitney test.                                                                            
3. Results:
The data collected were analyzed statistically and the results are categorized into following parts which are: Assessment part, Comparison, Correlation and Association part.
Table-1: Frequency and Percentage distribution of participants based on demographic variable.	
This table illustrates that maximum participants 16 (48.5 %.) were in the age group of 21-40 years. Majority of participants were male 26 (78.8%). Among the participants, maximum 11(33.3%) were illiterate. Majority of participants were married 29 (87.9%). Maximum participants were unemployed 13 (39.4%). As per monthly family income in Rupees, maximum participant’s falls in income range of 6,175-18,496. Maximum participants 19 (57.6%) belong to urban area and no participants were having any previous knowledge about Renal Rehabilitation Program.
	S. No.
	Items
	Frequency(f)
	Percentage (%)

	1
	Age (in Years)

	
	a) 21 – 40                                                                                     
b) 41 – 60                                                                                     
c) 61 and above                                                                             
	16
13
04
	48.5
39.4
12.1

	2
	Gender
	
	

	
	a) Male                                                                                                                                                         
b) Female
c) Transgender                                                                                                                                                                                                                                                                                         
	26
07
00
	78.8
21.2
0.0

	3
	Educational status (Kuppuswamy 2021 )
	
	

	
	a) Professional 
b) Graduate
c) Intermediate/Diploma
d) Higher school 
e) Middle school
f)  Primary School
g) Illiterate
	01
07
03
03
03
05
11
	3.0
21.2
9.1
9.1
9.1
15.2
33.3

	   4
	Marital status

	
	a) Married
b) Unmarried
c) Widow
d) Divorced
	29
04
00
00
	87.9
12.1
0.0
0.0

	5
	Occupation (Kuppuswamy 2021 )

	
	a) Professionals
b)Technicians and Associate Professionals 
c) Clerks 
d)Skilled Workers and Shop & Market Sales 
e)Skilled Agricultural & Fishery Workers 
f) Craft & Related Trade Workers 
g)Plant & Machine Operators and Assemblers 
h) Elementary Occupation 
i) Unemployed                                                      
	01
00
00
00

04
01
02

12
13
	3.0
0.0
0.0
0.0

12.1
3.0
6.1

36.4
39.4

	   6
	Monthly family income  in Rupees (Kuppuswamy 2021)

	
	a)  ≥123,322
b)  61,663-123,321
c) 46129-61,662
d) 30,831-46,128
e) 18,497-30,830
	00
1
00
00
10
	0.0
3.0
0.0
0.0
30.3

	
	f)  6,175-18,496
g)  ≤6174
	19
03
	57.6
9.1

	7
	Place of residence

	
	a) Rural
b) Urban
c) Semi-urban
	14
19
00
	42.4
57.6
0.0

	8
	Previous knowledge about Renal Rehabilitation Program

	
	a) Yes   
b) No
	00
33
	0.0
100.0



Table-2: Frequency and Percentage distribution of participants based on clinical variable.
This table shows that maximum participant 25 (75.8%) was having hypertension as co-morbid chronic illness. Majority of participants 32 (97.0%) undergone dialysis twice per week and 18 (54.5%) were having arteriovenous fistula (AV Fistula) in their left arm.
	S. No.
	Clinical variable
	Frequency(f)
	Percentage (%)

	1
	Presence of co-morbid chronic illness
	
	

	
	a) Cardiac disease
b) Diabetes mellitus
c) Hypertension
d) Diabetes mellitus with Hypertension
e) Any other
	00
01
25
06
01
	0.0
3.0
75.8
18.2
3.0

	2
	Frequency of dialysis per week
	

	
	a) Once
b) Twice
c) Thrice
	01
32
00
	3.0
97.0
0.0

	3
	Vascular access type
	
	

	
	a) Arteriovenous fistula (AV Fistula) right arm
b) Arteriovenous fistula (AV Fistula) left arm

c) Central Venous Catheter (CVC)
	09
18
06
	27.3
54.5
18.2


 


Table-3: Comparison of quality of life before and after study intervention     
This table shows that there was improvement in physical health (39.30 ±8.18) after the intervention as compared to before intervention (32.88 ± 4.70), Psychological health (30.67±10.12) after the intervention as compared to before intervention (15.88 ±6.53), Social Relationships health (27.12±15.79) after the intervention as compared to before intervention (11.48±11.92) and Environment health (27.12±12.21) after the intervention as compared to before intervention (12.67±10.70) with p value <0.001, which shows that there is significant impact of NLRRIM on the Domain of physical health, Psychological health, Social Relationships health and Environment health of QOL. 
	S. No
	 Quality of life
	Pre-intervention
	Post-intervention
	*Wilcoxon test

	
	Domains
	Mean
	SD
	Mean
	SD
	z value
	p value

	1
	I(Physical Health)
	32.88
	4.70
	39.30
	8.18
	3.96
	<0.001

	2
	II(Psychological)
	15.88
	6.53
	30.67
	10.12
	4.72
	<0.001

	3
	III(Social Relationships)
	11.48
	11.92
	27.12
	15.79
	4.57
	<0.001

	4
	IV(Environment)
	12.67
	10.70
	27.97
	12.21
	4.96
	<0.001


*Wilcoxon test, p value <0.001
Table-4: Comparison of activity of daily living before and after study intervention              
This table shows that the average activity of daily living after intervention was improved (22.48+2.93) as compared to before intervention (17.27+2.45) with p<0.001. So, the above finding shows that there is a significant impact of NLRRIM on activity of daily living after intervention.  

	S. No.
	Activity of daily living
	Mean
	SD
	*Wilcoxon  test
z-value         p value

	1
	Before intervention
	17.27
	2.45
	
5.04
	
<0.001

	
2
	
After intervention
	
22.48
	
2.93
	
	


   
                                                    

* Wilcoxon test, p value <0.001
Table-5: Comparison of renal function before and after study intervention 
This table illustrates that average Serum Urea before intervention was (140.82± 65.16) which was changed to (138.32 ± 55.82) after intervention, Serum Creatinine before intervention was (11.21±3.27) which was changed to (10.04 ±2.98), Serum Sodium before intervention was (132.45±31.73) which was changed to (130.68 ± 32.13) after intervention and Serum Potassium before intervention was (6.41± 1.61) which was changed to (5.63 ± 1.76) with p<0.001 after intervention which shows that there is significant impact of NLRRIM on Serum Creatinine and Serum Potassium but there is no impact of NLRRIM on Serum Urea and Serum Sodium after study intervention.
	S.NO.
	Renal function
	Pre- intervention
	Post- 
intervention
	*Paired t test

	
	Parameters
	Mean
	SD
	 Mean 
	SD
	t-value
	p value

	1
	Serum Urea
	140.82
	65.16
	138.32
	55.82
	0.32
	0.751

	2
	Serum Creatinine
	11.21
	3.27
	10.04
	2.98
	5.20
	<0.001

	3
	Serum Sodium
	132.45
	31.73
	130.68
	32.13
	0.32
	0.751

	4
	Serum Potassium
	6.41
	1.61
	5.63
	1.76
	4.81
	<0.001


*Paired t test at p<0.001
Table-6: Assessment of adherence to NLRRIM. 
This table shows that there was only 3 (9.09%) participants who were adequately adhered and 30 (90.9%) participants were moderately adhered to NLRRIM  

                
	S. No.
	Adherence
	Frequency(f)
	Percentage (%)

	1
	Adequately Adhered
	03
	9.09

	2
	Moderately Adhered
	30
	90.91

	3
	Inadequately Adhered
	00
	0.0



Table-7: Correlation of adherence to NLRRIM with quality of life, activity of daily living & renal function.                                                                                 
 This table shows that there is no correlation between adherence to NLRRIM with the QOL, ADL and renal function parameters with p>0.05.
	S.no
	Correlation with adherence score


	Overall
	Adequately Adhered
	Moderately Adhered
	Inadequately Adhered

	
	
	*r-value
	p-value
	*r-value
	p-value
	*r-value
	p-value
	*r-value
	p-value

	Quality of life

	1
	Domain-I
	-0.30
	0.06
	NS
	NS
	-0.35
	0.05
	NS
	NS

	2
	Domain-II
	-0.18
	0.30
	NS
	NS
	-0.08
	0.64
	NS
	NS

	3
	Domain-III
	-0.19
	0.27
	NS
	NS
	-0.11
	0.55
	NS
	NS

	4
	Domain-IV
	-0.01
	0.92
	NS
	NS
	-0.04
	0.80
	NS
	NS

	Activity of daily living

	5
	ADL
	-0.18
	0.30
	NS
	NS
	-0.03
	0.86
	NS
	NS

	Renal function

	6
	Serum Urea
	0.07
	0.68
	NS
	NS
	-0.09
	0.60
	NS
	NS

	7
	Serum Creatinine
	-0.12
	0.48
	NS
	NS
	-0.21
	0.26
	NS
	NS

	8
	Serum Sodium
	-0.12
	0.49
	NS
	NS
	0.22
	0.22
	NS
	NS

	9
	Serum Potassium
	0.29
	0.10
	NS
	NS
	0.28
	0.12
	NS
	NS


(*Karl Pearson’s coefficient of correlation (r-value) at p value <0.05 NS-Not Significant)
Table-8: Association of demographic variable with QOL, ADL, Renal Function & Adherence to NLRRIM after intervention
This table shows that there is no association of any of the demographic variable with QOL, ADL, and Renal Function & Adherence to NLRRIM after intervention.
Table-9: Association of clinical variable with QOL, ADL, Renal Function & Adherence to NLRRIM after intervention
This table shows that there is no association of any of the clinical variable with QOL, ADL, and Renal Function & Adherence to NLRRIM after intervention.
4. Discussion:
This study shows that most of the patients 16 (48.5 %.) were in the age group of 21-40 years, majority of the patients 26 (78.8%) were males, maximum 11 (33.3%) were illiterate, 29 (87.9%) were married, 13 (39.4%) were unemployed. As per monthly family income in Rupees, maximum participant’s falls in income range of 6,175-18,496 & 19 (57.6%) belong to urban area. 25 (75.8%) were having hypertension as co-morbid chronic illness. With regard to frequency of dialysis, most of participants 32 (97.0%) undergone dialysis weekly twice.
Similar studies have been done by Lazarus EL, showing that most of them belong to age group of 50-59 years old who study up to elementary school (29.30%), have a qualified job (44.40%), and make a living more than Rs.12,000 and there was no health insurance for 12,000 people. Most of them had diabetes and hypertension (35,34%) and was undergoing hemodialysis for more than 6 months (60,57%) and with Hemoglobin level (41,38%) of 6–8.5 g/dl and was underweight (48,41%). 4
The present study revealed that there was significant increase in scores of all the domains of QOL after intervention, at p<0.001. A similar study was done using Quasi-experimental research design by Mohammad et al on Impact of Teaching Guidelines on Quality of Life for Hemodialysis Patients in which shows that after implementation of the self- learning package program on hemodialysis patients, statistical significant increase were revealed in the total scores of QOL domains.5
A randomized controlled trial was conducted to see effects of individualized exercise program on physical function, psychological dimensions, and health-related quality of life in patients with chronic kidney disease in which 90 patients were taken and randomly divided into exercise and control group. Result shows that there was a statistically significant difference between the exercise group and control group for 6-minute walk distance, self-efficacy for exercise, anxiety, and all domains of health-related quality of life after a 12-week exercise. 6
A quasi experimental study was conducted on impact of multidisciplinary rehabilitation on the quality of life of hemodialysis patients on 30 patients for a period of 8 weeks. The quality of life score of all patients before the intervention was between 10 and 19 (moderate level), which after intervention improved to a good level in half of the patients (p < 0.001).7 
A study was conducted by Harigobu.H, to assess the effectiveness of information education communication package on knowledge regarding renal rehabilitation among hemodialysis on 30 patients. Analysis revealed that the mean knowledge score was markedly increased from 23.43 in the pretest to 38.80 in the post test which was highly significant at p<0.001 level.
A study was conducted by Gerasimoula K et al to assess quality of life in hemodialysis patients in which 320 patients was taken. The total score of quality of life was found to be higher in participants <60 years (p= 0,009), of higher educational level (p=0.001), being very informed about the health problem (p=0,013), complied with therapeutic recommendations and having very good relations with the medical and nursing staff or other patients (p<0.001).8
Regarding activity of daily living, present study shows that there is a significant impact of NLRRIM on activity of daily living after study intervention at p<0.001.
A similar prospective cohort study was conducted by Misako ENDO et al on 182 in patients undergoing maintenance hemodialysis for a decline in ADL. The total baseline Functional Independence Measure was 65.1±26.9 which after rehabilitation increased to 77.1±33.1, hence the result reveals that scores of motor items improved with rehabilitation, but the score of cognitive items didn’t.9
Regarding parameters of renal function the findings of the study show that there is significant impact of NLRRIM on Serum Creatinine and Serum Potassium with p<0.001 but there is no impact of NLRRIM on Serum Urea and Serum Sodium after study intervention. 
Regarding adherence to NLRRIM the findings of this study shows that there were only 3(9.09%) participants who were adequately adhered and 30(90.9%) participants were moderately adhered to NLRRIM out of total 33 participants.
The present study show that there is no association of any of the demographic variable & clinical variable with QOL, ADL, Renal function & adherence to NLRRIM after intervention.
Similar study was done by Lazarus EL in which chi-square test described the association between the age (7.205), gender (9.424), income (3.676), comorbidity (9.090), frequency of dialysis (4.452), hemoglobin (3.419), Sr. Creatinine (3.139), body mass index and the QoL among study group during post-test II which was statistically significant at p < 0.01.4
Findings of the present study depicts that there is no correlation between adherence to NLRRIM with the QOL, ADL and renal function parameters with p>0.05. 
5. Conclusion:
The implementation of Nurse Led Renal Rehabilitation Information Module has significant positive impact on quality of life and activity of daily living among chronic kidney disease patients undergoing hemodialysis. Patients were able to perform better, their quality of life has been improved and is moderately dependent on their family members for their activity of daily living but renal function has not improved much as predicted. Therefore, NLRRIM was very important to meet the health needs of hemodialysis patients.
Recommendations:
The current study projects the following recommendations:
For patients:
A simple manual of guidelines of care for patients undergoing hemodialysis should be available in all units to be provided to newly admitted patients. 
Educational program should be ongoing for patients with CKD during pre-dialysis stage and continued after maintenance dialysis with caregivers to enhance their knowledge and skills about illness and its treatment.

For caring staff:
Continuing nursing education programs should be organized on the importance and effectiveness of renal rehabilitation.
Regular training and hands-on events for nursing staff can be encouraged to improve knowledge and skill in administering assessment of quality of life, activity of daily living among hemodialysis patients.
For further research:
Nurse researcher can collaborate with other health team members in developing evidence based nursing practice. More detailed studies are needed to assess quality of life, activities of daily living and renal function in hemodialysis patients.      
 Administrative:
The nurse administrator can take part in developing protocols related to designing the health education programs and strategies about assessment of quality of life, activity of daily living and renal function among hemodialysis patient.
Developing a Standard protocol & nursing manual of standard care that can be administer for all patients at the risk of chronic kidney disease.
Provide caregivers with the opportunity to participate in a renal rehabilitation training program.
Necessary policies should be formulated for the same.
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