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ABSTRACT

Background: Hemodialysis is a physically stressful procedure and most of the patients will have fatigue and thereby an alteration
in the electrolytes, hemoglobin level. Physical Exercises provided during Hemodialysis session do not cost patients extra time
and will be effective in reducing fatigue level and enhancing potential for performing their activities of daily living & may
increase the waste removal. Objective: This study was conducted to determine the impact of an eight-week Intradialytic Range of
Motion Exercise program (consisting of 15 minutes low-intensity exercise during the first 2 hours of Hemodialysis) on Fatigue,
electrolytes levels, Hemoglobin and Blood pressure.
Methods: A randomized controlled pre test post test design was utilized in this study in a hemodialysis unit, a total of 30
hemodialysis patients were enrolled into the study and randomly allocated into two groups. The experimental (The exercise group)
(n = 18) and the control group (n = 12). Range of Motion Exercises were done in the experimental group for 15 min/day, three
times a week for 2 months. Fatigue was measured via a Iowa Fatigue Scale (IFS) and Physiologic Parameters Form to measure
serum electrolyte level, hemoglobin and blood pressure pre and post as well as at the end of each month after the intervention in
both groups.
Results: After an 8-week of Intradialytic Range of Motion Exercises program, a significant reduction were seen in fatigue level,
serum phosphate and potassium, calcium, urea, creatinine and a slight increase in hemoglobin level. Systolic and diastolic blood
pressure changed significantly in the exercise group (p < .05).
Conclusions: A simplified physical exercise program may be considered as a safe, and effective clinical nursing modality in
patients with end-stage renal disease on Hemodialysis.
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1. INTRODUCTION

Chronic kidney disease (CKD) is a very important epidemic
and public health problem that occurs in many countries
with an increasing prevalence.[1] Over 50 million individual
throughout the world are known to have CKD and of those,
over one million need renal replacement therapies such as

dialysis and renal transplantation. In recent years, increasing
the incidence of D.M and hypertension, the foremost com-
mon two reasons of CKD, have caused an increase in the
prevalence of CKD.[2] End-stage renal disease (ESRD) is
an expensive and disabling condition with a high mortality
rate. ESRD, in 2006, costs reached to $23 billion, > 6%
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of the health care budget, and mortality rates were approxi-
mately eight times greater among ESRD people aged 20-66
years treated by dialysis than those in the general popula-
tion of comparable age group.[3] The incidence of ESRD
continues to increase each year.[4] In the United States Ap-
proximately 100,000 new cases undergoing hemodialysis.[5]

The intervention is often prescribed three times each week,
3-6 hours per session, and remains through the patient’s life
or until successful kidney transplantation.[6] Complications
related to haemodialysis procedure are important and account
for the costs of dialysis therapy.[7] Basically, a vital point
within the management of patients undergoing maintenance
haemodialysis is that the assessment of the adequacy of dial-
ysis. Merely following the Blood Urea Nitrogen (BUN) is
insufficient as a result of a low BUN can reflect inadequate
nutrition rather than sufficient dialytic urea removal.[8] In-
adequacy of dialysis responsible for disability and mortality
for dialysis patients. So, to improve prognosis of dialysis pa-
tients its necessary to enhance adequacy of dialysis.[9] Caring
for patients with CKD and ESRD challenges all health care
workers. Whereas patients in the hospital needs nurses to
demonstrate knowledge of renal disease and renal pathology,
and expertise in the identification and management of fatigue
that usually impacts patients’ quality of life. Interestingly
several studies show that most of the patients on dialysis
suffer from fatigue.[10, 11] In a study done by Murtaugh et al.
about the prevalence of symptoms in ESRD they found that
fatigue ranges from 60% to 97%.[12] It’s important to caution
assess and manage of fatigue to improve outcome of patients
receiving dialysis. Fatigue usually not identified adequately
and thus under-treated.[13] Basically, fatigue represented
as weakness, lack of energy and feeling of exhaustion.[7]

Fatigue affects not only day life but also disturbed daily self-
care activities, emotional status, and therefore the quality
of life.[1, 6, 8] There is a positive association between fatigue
level and activity level, As a result of diminish activity, the
individual’s strength reduced, that increases fatigue and de-
pression.[5, 6] Ninety four of hemodialysis patients tend to
undergo further dialysis sessions if it would elevate their en-
ergy.[9, 10] All patients with CKD revealed fatigue as a most
prominent clinical symptoms.[7, 8, 10, 13, 14]

Furthermore Jhamb et al. study revealed that ESRD patients
experienced sever fatigue.[9] All the same, due to subjective
nature of fatigue.[1, 15] Fatigue management include pharma-
cologic and life style modifications. The former technique
include (vitamin C, L-carnitine, and different medications
as well as erythropoietin to overcome anemia). Second
technique include (relaxation as yoga, exercise, acupunc-
ture, electric stimulation, and dialysis).[14] The above men-
tioned management used effectively to eliminate fatigue in

hemodialysis patients. Interestingly Exercise alleviate dete-
rioration produced by aging process, diseases, and inactive
lifestyle.[15] In spite of research studies confirmed safety
and the effectiveness Intradialytic exercise on eliminating
fatigue however intra dialytic exercise not routinely offered
adjacent therapy to dialysis. Additionally decreased num-
ber of patients and drop out of those participating in the
exercise program.[16, 17] An exercise protocol could lead to
improvements in many functions, such as blood pressure,
heart function (especially ventricular function in hemodialy-
sis [HD] patients), muscle strength, and respiratory capacity,
and reduce muscle atrophy, with excellent results for the
QOL.[17]

Therefore there is an urgent need to treat fatigue so as to de-
crease its impact on the life of patient undergoing hemodial-
ysis. The nurse has a pivotal role and responsible for evaluat-
ing fatigue and institute measures that directly eliminate its
impact. The aim of the present study was to determine the im-
pact of an eight-week Intradialytic Range of Motion Exercise
(ROM) on Fatigue, Serum electrolytes levels, Hemoglobin
and Blood pressure.

2. RESEARCH METHODS
2.1 Aim of the study
The aim of this study was to determine the impact of Intradi-
alytic ROM exercise on Fatigue, Serum electrolytes levels,
Hemoglobin and Blood pressure among patients subjected
to Hemodialysis.

2.2 Research design
The research design selected for the study was a randomized
controlled trial, two group pretest post-test design.

2.3 Hypotheses
All hypotheses will be tested at (p < .05) level of significance.

H1: Hemodialysis patients who involved in practicing In-
tradialytic Exercise will develop a significant reduction in
fatigue level at the end of each month than those in control
group.

H2: Hemodialysis patients who involved in practicing Intra-
dialytic Exercise will develop a significant improvement in
serum electrolytes level at the end of each month than those
in control group.

H3: Hemodialysis patients who involved in practicing In-
tradialytic Exercise will develop a significant improvement
in hemoglobin level at the end of each month than those in
control group.

H4: Hemodialysis patients who involved in practicing In-
tradialytic Exercise will develop a significant improvement
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in systolic and diastolic blood pressure at the end of each
month than those in control group.

H5: There is a significant association between level of fa-
tigue and selected socio- demographic variables among ex-
perimental and control group.

2.4 Variables of the study
Dependent variables: Dependent variables in this study
was fatigue level, blood pressure reading and Serum elec-
trolytes level (Potassium, Calcium, Phosphate, Hemoglobin,
Serum urea, Serum creatinine).

Independent variables: The independent variables in this
study was Intradialytic ROM and Routine care.

2.5 Setting of the study
The study was carried out in Mansoura University Hos-
pital, dialysis unit and Hospital Nephrology and Urology,
hemodialysis unit, Mitghamr, Egypt.

2.6 Sample
Purposive sample of 16 female and 14 male patients was used
in this randomized controlled study, Thirty End Stage Renal
Disease patients undergoing haemodialysis who admitted to
two settings were randomly allocated to experimental group
(n = 18) and control group (n = 12) using day randomization
technique, aged above 18 to 60 yrs.

2.6.1 The inclusion criteria
• Adult patients, male and female (Age > 18 years).
• Minimum hemodialysis vintage of 3 months.
• Stable on HD, in gender.
• No recent hospitalization.
• No acute or chronic medical conditions that would

make exercise training potentially hazardous or pri-
mary outcomes impossible to assess.

• Receiving haemodialysis three times/week, for three
or four hrs/session.

• Having no problems in arteriovenous (AV) fistulas.[18]

• Adequate dialysis therapy: dialysis adequacy index –
Kt/V > 1.2.

• For all of the patient, a high-flux dialysis membrane
was in use.

• Only those patients who used bicarbonate solution
were included

• Dietary intake criteria: Unintentional low dietary pro-
tein intake < 1 g/kg of ideal weight/day for at least 2
months, unintentional low dietary energy intake < 30
kcal/kg of ideal weight/day for at least 2 months.

• Completed a medical screening (see Table 1).
• To investigate eligibility of the patients take Informed

consent of the patient.

2.6.2 The exclusion criteria
The exclusion criteria are listed in the medical screening
form.

Table 1. Medical screening for exclusion criteria to exercise
in hemodialysis patients

 

 

 Uncontrolled hypertension 
 Congestive heart failure 
 Arrhythmia requiring treatment 
 Unstable angina 
 Major valvular heart disease 
 Myocardial infarction  
 Significant arteriosclerosis 
 A risk of fracture 
 Musculoskeletal disorders  
 Change in the resting ECG 
 Severe aortic stenosis 
 Suspected or known dissecting aneurysm 
 Myocarditis  
 Participation in another trial  
 Inadequate dialysis Kt/V < 1.2 
 hemoglobin < 10 g/dl 
 Unstable on dialysis 

 

2.7 Procedure and protocol
Once the permission granted to proceed with the proposed
study, Verbal explanation of the nature and the aim of the
studies were performed to medical and nursing staff. The
patients who fulfill the inclusion criteria were randomly al-
lotted to 2 groups experimental i.e., (exercise) group (n =
18) and control group (n = 12). All the patients were given
information on the purposes of the study, then an informed
consent was taken from each patient. The study lasts from
June 2014 to November 2014. Range of Motion exercise
was prescribed for 15 min/day, three times a week, during
the heamodialysis session. Pre demonstration and post ade-
quate description of the of the exercise technique, the patients
demonstrated in 3 training sessions and received the booklet,
containing instructions regarding exercise technique. When
the patient connected to the dialysis machine and all of the
alarms turned off, fatigue was assessed for each group using
Iowa Fatigue Scale (IFS) this scale was completed by the
patients before the study and post ROM exercise at the end
of each 2 months. and staff nurse were drawn blood samples
to determine electrolyte level as well as vital signs was as-
sessed. Posttest was conducted immediately after dialysis
and at the end of each month. Intradialytic ROM exercise
was instructed only to the experimental group beside routine
care. ROM exercises lasted for 15 minutes, in the first 2
hours of dialysis according to patients tolerance and stopped
next two hours of hemodialysis. ROM exercises performed
to all joint of upper and lower limb excluded body part con-

18 ISSN 1925-4040 E-ISSN 1925-4059



www.sciedu.ca/jnep Journal of Nursing Education and Practice 2015, Vol. 5, No. 11

nected to dialysis machine and paid attention to other limb
involved in exercise to avoid disconnection. The prescribed
exercises included rotating the wrist as follows: 20 rounds
per minute (RPM) clockwise, 20 RPM counter-clockwise,
20 times full flexion and extension of the wrist, 20 times
full flexion and extension of the elbow joint, 20 RPM of
rotating the ankles clockwise, 20 RPM of rotating the ankles
counter-clockwise, 20 times full flexion and extension of the

ankles. Additionally vital signs was assessed at least once
during exercise. Interestingly inform the patient to report
any side effects as nausea, palpitation and headache. Blood
samples were compared between experimental and control
group at the end of every month post-dialysis (immediately
at the end of dialysis session. Blood drowns by the same
nurse (see Figure 1).

Figure 1. Flowchart of patients throughout the study

2.8 Data collection

Data was collected by using 1-Iowa Fatigue Scale (IFS)
2-Sociodemographic questionnaire including age, sex, ma-
rital status, period of haemodialysis per month, education,
employment condition, and the cause of renal failure and
3-Physiologic Parameters Form which include serum elec-

trolytes level, hemoglobin and blood pressure all were used
for collecting data. IFS validity and reliability was previ-
ously established by.[19] Cronbach’s alpha coefficient: 0.93
to 0.95 test-retest reliability (r = .84). IFS included eleven
questions that determined level of fatigue. (four questions
were in cognitive aspects, a pair of questions were about
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physical fatigue, three questions about energy rate and pair
of questions about work output). Fatigue score range was
from 11 to 55. Score (11) indicated the minimum fatigue rate
and 55 was maximum rate. We divided severity of fatigue in
two groups: score from 30 till 39 as fatigue and score from
40 till 55 as severe fatigue. The (IFS) scale was completed
by the patients before the study and post ROM exercise at
the end of each month. Nephrology nursing staff were drawn
Blood samples to measure serum electrolyte level and vital
signs were assessed. Posttest was conducted immediately
after dialysis and at the end of each month.

2.9 Conceptual framework
Conceptual framework of this study was drowned from Myra
Estrin Levine’s Conservation Model, it focuses on maintain-
ing wholeness and promoting adaptation using the conserva-
tion principles. This model direct the researcher on focusing
the influences and responses at an organismic level. The
investigator validates the outcomes of the model conserving
energy, structure, personal and social integrity. This model
has 4 variables as (1) conservation of energy, conservation
of (2) structural, (3) personal and (4) social integrity. The
conserving these variables can result in decreasing fatigue
and maintaining activity of daily living.[19, 20]

2.10 Ethical consideration
Written permission was taken from the upper authorities in
Mansoura University Hospital, dialysis unit and Hospital
Nephrology and Urology, hemodialysis unit, Mitghamr in-
terestingly Ethical research committee of faculty of nursing,
Mansoura University, Written informed consent was taken
from each participants.[20–22]

2.11 Limitations of study
Small sample size because of that the researcher performs
many tests outside the hospital at the expense of researcher.

2.12 Need for the study
Hemodialysis is a physically stressful procedure and most
of the patient can have fatigue and thereby a deterioration
within the regular activities. Providing exercises throughout
the procedure might increase the waste removal and thereby
decreasing fatigue. Intradialytic ROM exercise prescribed
to enhance dialysis efficacy. The type and frequency of
exercise that improve fatigue level, electrolytes and blood
pressure in hemodialysis patients not sufficiently examined
in research studies. So it’s difficult to determine the type of
exercise which provide best benefit to Hemodialysis patients.
We performed this study to institute Intradialytic exercise
that hopefully effective in reducing the level of fatigue and
enhancing potential for performing their activities of daily

living & might increase the waste removal as well as improve
hemoglobin and blood pressure.

2.13 Statistical analysis
Data analysis was done using the SPSS software (Statistical
Package for the Social Sciences, version 18.0, SPSS). The
plan of data analysis is as follows.

Descriptive statistics: Frequency, percentage distribution,
mean, mean percentage and standard deviation.

Inferential statistics: Paired t test, chi square test and inde-
pendent t test. P value less than .05 used to indicate signifi-
cance.

3. RESULTS
Of the fifty patients on chronic haemodialysis, 40 met the in-
clusion criteria and agreed to participate within the proposed
study, 10 patients were excluded from the study due to death,
transplantation or refusing to try to do exercise regularly due
to fatigue. Of those, 30 patients completed the study, 18 in
experimental group and twelve in control group. As shown
in Table 2, no significant changes was discovered in socio-
demographic characteristics between the experimental and
control group.

It is obvious from Table 2 that there was no significant
changes between experimental and control group in age, gen-
der, marital status, living condition education and work status,
years on dialysis, Hemodialysis hours, and co-morbidities.
And there were a significant change in the two groups regard-
ing years of Hemodialysis where 75% of control group on
Hemodialysis from one to five year and only 38% of experi-
mental group on Hemodialysis from one to five year. Treat-
ment regimen of Heamodialysis patients not changed for the
study period, and no extra drug were prescribed throughout
the study period.

When considering the effect of Intradialytic Range of Mo-
tion Exercise on fatigue. Table 3 shows that there was a
highly statistically significant changes in fatigue score pre
and post 8 week between experimental and control group
where p < .001. In experimental group (exercises group).
During pretest 8 (44.4%) of them had mild level of fatigue
and 9 (50%) had moderate level of fatigue and 1 (5.6%) had
sever fatigue and post 8 week of exercise 18 (100%) had
mild fatigue. This showed that the control group patients
experiences worst change in fatigue level i.e., the higher the
score the worst level of fatigue. During pre test, in control
group 9 (75%)of them had mild level of fatigue &3 (25%)
had moderate fatigue. Post 8 week changed to only 6 (50%
& 50%) mild & moderate respectively.
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Table 2. Demographic characteristics of hemodialysis patients in experimental (exercise group) and control group (N= 30)
 

 

Characteristics  
Experimental Group (n = 18) Control Group (n = 12) 

2 P value 
No % No % 

Age       

20-less than 40 4 22.2% 1 8.3% 1.700 .427 

40-less than 60 11 61.1% 7 58.3%   

60 and more 3 16.7% 4 33.3%   

Gender       

Male 8 44.4% 6 50.0% 0.089 .765 

Female 10 55.6% 6 50.0%   

Marital status       

Married 14 77.8% 11 91.7%   

Single 3 16.7% 0 0.0% 4.333 .228 

Divorced 0 0% 1 8.3%   

Widowed 1 5.6% 0 0.0%   

Living Status       

Live with family 17 94.4% 11 91.7% 2.173 .337 

Live alone 0 0% 1 8.3%   

Live with others 1 5.6% 0 0.0%   

Residence       

Rural 14 77.8% 11 91.7% 1.0 .317 

Urban 4 22.2% 1 8.3%   

Income status       

Less than 1200 L.E. 16 88.9% 10 83.3% 1.581 .454 

3000 L.E. 1 5.6% 2 16.7%   

More than 3000 L.E. 1 5.6% 0 0.0%   

Education       

Illiterate 6 33.3% 6 50.0%   

Read and write 8 44.4% 4 33.3% 0.833 .841 

Secondary school 2 11.1% 1 8.3%   

University 2 11.1% 1 8.3%   

Work status       

Governmental 2 11.1% 2 16.7%   

Private 6 33.3% 3 25.0% 0.417 .937 

House wife 9 50% 6 50.0%   

Retired  1 5.6% 1 8.3%   

Years on Hemodialysis       

Less than one year 1 5.6% 2 16.7% 7.028 .030* 

1-5 year 7 38.9% 9 75.0%   

Over 5 years 10 55.6% 1 8.3%   

 Experimental Group (n = 18) Control Group (n = 12) t P value 

Body mass index 25.62 ± 4.29 27.24 ± 5.74 0.888 .382 

Hemodialysis (hours) 3.92 ± 0.19 3.92 ± 0.29 0.0 1.0 

No. Hemodialysis per week 2.94 ± 0.24 3.08 ± 0.29 1.446 .159 

Note. Data are presented as No. (%); *P < .050. 
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Table 3. Comparison of fatigue level between experimental and control group (n = 30) in hemodialysis patients
 

 

 
Experimental Group (n = 18) Control Group (n = 12) 

2 P value 
No % No % 

Fatigue Pre       

Mild 8 44.4% 9 75.0% 2.978 .226 

Moderate 9 50% 3 25.0%   

Severe 1 5.6% 0 0.0%   

Fatigue Post       

Mild 17 94.4% 7 58.3% 5.868 .015* 

Moderate 1 5.6% 5 41.7%   

Severe 0 0% 0 0%   

Fatigue 4weeks       

Mild 18 100% 6 50.0% 11.250 .001** 

Moderate 0 0% 6 50.0%   

Severe 0 0% 0 0%   

Fatigue 8 weeks       

Mild 18 100% 6 50.0% 11.250 .001** 

Moderate 0 0% 6 50.0%   

Severe 0 0% 0 0%   

*P < .050; **P < .001. 

When considering the effectiveness of Intradialytic Range of
Motion Exercise on fatigue in experimental group (exercises
group). The pretest mean score of fatigue in experimental
group was 29.89 and post 8 week mean score of fatigue was
14.44 which was statistically significant at p < .005. This
showed that the patients in experimental group had felt re-
duced level of fatigue at the end of 8-weeks of practicing
Intradialytic range of motion exercise. The level of fatigue
within the control (without exercise) group patients. The

pretest mean score of fatigue was 26.25 whereas post 8 week
mean score of fatigue was declined to 29.75. This showed
that the control group patients experiences worst change
in fatigue level i.e., the higher the score the worst level of
fatigue. When comparing the fatigue level between the ex-
perimental group and the control group patients. There was a
statistically significant changes in fatigue score pre and post
eight week between experimental and control group where p
< .001 (see Table 4).

Table 4. Total fatigue score in hemodialysis patients with intradialytic exercise (experimental group) and without
intradialytic exercise (control group) ( N= 30)

 

 

   Fatigue pre Fatigue Post Fatigue 4weeks Fatigue 8weeks P value 

Experimental Group  
(n = 18) 

Mean ± SD 29.89 ± 6.37 19.44 ± 5.84 15.56 ± 4.90 14.44 ± 5.29 
< .001**

Range 22-43 12-34 4-24 6-23 

Control Group  
(n = 12) 

Mean ± SD 26.25 ± 7.40 28.58 ± 6.71 28.67 ± 6.62 29.75 ± 5.19 
.006* 

Range 19-37 12-38 12-38 19-38 

P value (between groups)  0.162 < .001* < .001* < .001*  

*Comparison of fatigue level pre versus fatigue at the end of 8 week values in the experimental group; *P < .050; **P < .001. 

 

 

 

It is clear from Figure 2 that the control group patients ex-
periences worst change in fatigue level i.e., the higher the
score the worst level of fatigue and vice versa. There was a
statistically significant differences in fatigue score pre and
post 8 week between experimental and control group where

p < .001.

Table 5 reveals that there were no significant relation was ob-
served between fatigue and sociodemographic characteristics
in experimental and control group.
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Figure 2. Changes of fatigue scores in control and experimental groups

Table 5. Relation between fatigue and socio demographic variables among experimental and control group (N = 30)
 

 

 N Experimental Group (n = 18) P value N Control Group (n = 12) P value 

Sex  

Male 8 14.75 ± 4.95 
.834 

6 31.50 ± 3.73 
.262 

Female 10 14.20 ± 5.81 6 28.00 ± 6.16 

Marital status  

Married 14 14.29 ± 5.36 

.221 

11 30.09 ± 5.30 

.477 Single 3 12.33 ± 2.89 0  

Widowed 1 23.00 1 26.00 

Living with  

Live with family 17 14.76 ± 5.27 

.304 

11 29.64 ± 5.43 

.815 Live alone 0  1 31.00 

Live with others 1 9.00 0  

Residence  

Rural 14 14.64 ± 5.14 
.776 

11 30.09 ± 5.30 
.477 

Urban 4 13.75 ± 6.60 1 26.00 

Income  

Less than 1200 L.E. 16 14.31 ± 5.38 
.321 

10 29.40 ± 5.04 
.625 

3000 L.E. 1 20.00 2 31.50 ± 7.78 

Education  

Illiterate 6 15.67 ± 6.41 

.691 

6 29.00 ± 6.26 

.815 
Read and write 8 13.13 ± 3.83 4 30.50 ± 4.80 

Secondary school 2 17.50 ± 4.95 1 27.00 

University 2 13.00 ± 9.90 1 34.00 

Work  

Governmental 2 8.50 ± 3.54 

.305 

2 31.00 ± 4.24 

.765 
Private 6 14.50 ± 5.09 3 31.67 ± 5.03 

House wife 9 15.11 ± 5.35 6 28.00 ± 6.16 

Above 70 years 1 20.00 1 32.00 
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Table 6 reveals that there were a statistically significant
changes pre exercises and post 8 week of exercises in all
electrolyte level. As shown in Table 7, serum potassium
level (K+) reduced from 5.68 to 4.34 where( P < .001). And
calcium level (Ca2+) reduced from 8.37 to 7.49 where(P
< .008), Phosphate(PO4− )level reduced from 7.42 to7.42
where(P < .001). Serum urea changed from 138.93 to102.44
(P < .001).And serum creatinine changed from 11.02 to 7.95

where (P < .001). When considering the impact of Intra-
dialytic range of motion exercises on systolic and diastolic
blood pressure as well as hemoglobin level HGb. There was
a statistically significant differences in systolic and diastolic
blood pressure pre exercises and post eight week of exercises
where (P < .001). Interestingly, there was a statistically sig-
nificant changes in hemoglobin level pre exercises and post
eight week of exercises where (P < .038).

Table 6. Comparison of serum electrolytes and blood pressure between experimental and control group ( N= 30)
 

 

Parameters  
Pre  

 
Post 

 
4weeks 

 

8weeks 
P value 

Experimental Control Experimental Control Experimental Control Experimental Control 

Potassium mg/dl 5.68 ± 0.59 
5.81 ± 

0.37 
 4.86 ± 0.67 

5.67 ± 

0.39 
 4.47 ± 0.65 

5.66 ± 

0.35 
 4.34 ± 0.45 

5.61 ± 

0.45 
< .001** 

Calcium mg/dl 8.37 ± 1.03 
7.59 ± 

0.98 
 7.40 ± 0.89 

7.14 ± 

0.90 
 7.31 ± 0.97 

7.49 ± 

0.97 
 7.49 ± 0.77 

7.52 ± 

0.97 
.008** 

Phosphate mg/dl 7.42 ± 1.30 
5.55 ± 

1.37 
 5.88 ± 1.51 

5.57 ± 

1.18 
 5.44 ± 1.31 

5.55 ± 

1.14 
 5.33 ± 1.09 

5.50 ± 

1.18 
< .001** 

Hemoglobin g/dl  10.28 ± 2.21 
9.40 ± 

1.09 
 10.52 ± 1.88 

8.85 ± 

0.93 
 10.73 ± 1.78 

9.20 ± 

0.78 
 11.04 ± 1.53 

9.19 ± 

0.89 
.038** 

Serum urea 138.93 ± 39.13 
141.50 ± 

28.67 
 
 

117.56 ± 35.63
122.75± 

27.64 
 107.83 ± 30.69

124.33 ± 

28.08 
 102.44 ± 28.33 

124.42 ± 

27.31 
< .001** 

Serum Creatinin 11.02 ± 2.55 
11.17 ± 

3.24 
 
 

8.79 ± 2.37 
10.48 ± 

3.13 
 8.17 ± 1.91 

10.48 ± 

3.14 
 7.95 ± 1.91 

10.38 ± 

2.97 
< .001** 

Systolic blood 

pressure mmHg 
132.78 ± 15.65 

136.67 ± 

22.29 
 
 

122.78 ± 14.87
139.17± 

18.32 
 120.33 ± 12.64

144.17 ± 

15.05 
 117.78 ± 11.66 

143.33 ± 

16.14 
< .001** 

Diastolic blood 

pressure mmHg 
86.11 ± 7.78 

89.17 ± 

9.00 
 
 

80.56 ± 9.38 
89.17 ± 

6.69 
 77.50 ± 7.72 

91.67 ± 

5.77 
 77.00 ± 8.24 

90.42 ± 

8.11 
< .001** 

**P < .001. 

 

Table 7. Improvement in serum electrolytes and blood pressure in Hemodialysis patients with Intradialytic exercise
(Experimental group)

 

 

Experimental Group Pre  Post 4weeks 8weeks P value 

Potassium K 5.68 ± 0.59 4.86 ± 0.67 4.47 ± 0.65 4.34 ± 0.45 < .001** 

Calcium Ca 8.37 ± 1.03 7.40 ± 0.89 7.31 ± 0.97 7.49 ± 0.77 .008* 

Phosphate PO4 7.42 ± 1.30 5.88 ± 1.51 5.44 ± 1.31 7.42 ± 1.09 < .001** 

Hgb 10.28 ± 2.21 10.52 ± 1.88 10.73 ± 1.78 11.04 ± 1.53 .038** 

Serum urea 138.93 ± 39.13 117.56 ± 35.63 107.83 ± 30.69 102.44 ± 28.33 < .001** 

Serum Creatinine 11.02 ± 2.55 8.79 ± 2.37 8.17 ± 1.91 7.95 ± 1.91 < .001** 

Systolic blood pressure mmhg 132.78 ± 15.65 122.78 ± 14.87 120.33 ± 12.64 117.78 ± 11.66 < .001** 

Diastolic blood pressure mmhg 86.11 ± 7.78 80.56 ± 9.38 77.50 ± 7.72 77.00 ± 8.24 < .001** 

*P < .050; **P < .001. 

 

Table 8. Improvement in serum electrolytes level and blood pressure in Hemodialysis patients without Intradialytic exercise
(Control group)

 

 

Control Group Pre Post 4weeks 8weeks P value 

Potassium K 5.81 ± 0.37 5.67 ± 0.39 5.66 ± 0.35 5.61 ± 0.45 < .001** 

Calcium Ca 7.59 ±.98 7.14 ± 0.90 7.49 ± 0.97 7.52 ± 0.97 .222 

Phosphate PO4 5.55 ± 1.37 5.57 ± 1.18 5.55 ± 1.14 5.50 ± 1.18 .804 

Hgb 9.40 ± 1.09 8.85 ± 0.93 9.20 ±.78 9.19 ±.89 .157 

Serum urea 141.50 ± 28.67 122.75 ± 27.64 124.33 ± 28.08 124.42 ± 27.31 < .001** 

Serum Creatinine 11.17 ± 3.24 10.48 ± 3.13 10.48 ± 3.14 10.38 ± 2.97 < .001** 

Systolic blood pressure mmhg 136.67 ± 22.29 139.17 ± 18.32 144.17 ± 15.05 143.33 ± 16.14 .180 

Diastolic blood pressure mmhg 89.17 ± 9.00 89.17 ± 6.69 91.67 ± 5.77 90.42 ± 8.11 .339 

**P < .001. 
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Table 8 revealed that there was a statistically significant
changes in serum potassium level (K+), Serum urea and
serum creatinine where (P < .001). But no significant

changes in serum calcium level (Ca2+) Phosphate (PO4−)
level. As well as no significant differences in systolic and
diastolic blood pressure and hemoglobin level (see Figure 3).

Figure 3. Changes in systolic and diastolic blood pressure in experimental group
(*) p < .5

4. DISCUSSION

Basically, all patients on long-term Hemodialysis suffer from
fatigue.[23] According to Joshwa et al. fatigue occurred in
more than 75% of the patients on hemodialysis.[24] Within
the present study, 100% of the studied sample had experi-
enced fatigue. In our study, there was a significant change in
fatigue score pre and post eight week of the exercise program
within the experimental group, as well as between experi-
mental and control group where p < .05 that was as a result
of Intradialytic range of motion exercises for 8 week. Ac-
cordingly, Riahi et al. reported that there is a significant
reduction in level of fatigue after 5 months of practicing
Intradialytic leg exercises.[25] Which was come in accor-
dance with the findings of the present study . Interestingly,
Yurtkuran et al. demonstrated that, after 12 week of prac-
ticing yoga a significant changes in patients’ fatigue level
was observed.[26] Similarly in a study done by Chang et al.,
a significant reduction in level of fatigue post 8 weeks of
practicing Intradialytic leg exercises.[27] Whereas the present
study didn’t need using any special tool and was simply per-
formed within the hospital ward. This is often contradicting
to the actual fact that the study had cost the patients extra
time other than the dialysis time. By these results we can
accept the Hypothesis (1). In this study, we observed that
Range of Motion Exercises sessions held during HD was
associated with better control of hypertension. There was
a high significant improvement in blood pressure readings

after eight week of exercise in experimental group where p-
value < .001. This come in accordance with a results done by
Henrique et al who stated at the end of the exercise program,
there was a statistically significant reduction in systolic BP
to 143 ± 14.7 mmHg, diastolic BP to 91 ± 9.6 mmHg and
average BP to 109 ± 11.4 mm Hg, despite maintaining the
same doses of antihypertensive drugs and the dry weight of
patients.[28] So we accept Hypothesis (4).

In the present study We found a significant improvement of
most serum electrolytes level with Range of Motion Exer-
cise program during Hemodialysis session. Interestingly, the
baseline blood level of phosphate, calcium, urea, creatinine
and potassium, as well as hemoglobin were compared be-
tween the experimental and control group. The data given
here recommend that Range of Motion Exercise program for
quarter-hour (15 minutes) throughout haemodialysis sessions
improve blood level of potassium and phosphate in a period
of 2 month. This findings is also result from effectiveness
of aerobics exercise intervention. With a thorough review of
accessible research regarding the impact of exercise program
on decreasing level of serum phosphate, indicated that in
spite of practicing exercise intervention reduce serum phos-
phate, the valuable changes noticed after long period of time
and maybe a lot of intense exercise can be needed for a
few patients.[29–31] Furthermore, there is a highly signifi-
cant change in the Calcium levels post Intradialytic exercise
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program. Intradialytic Exercise program also highly signif-
icantly decreased the potassium level at the end of eight
week.[32, 33] In the control group, the level of potassium,
calcium and hemoglobin remained unchanged to end of the
study. Additionally, practicing ROM exercise within the 1st
hour of hemodialysis improve of phosphate removal from
the patients’ blood. In a pilot study documented that there
is a positive impact of activity on hemoglobin and erythro-
cytes.[34] Our findings indicated that there is an improvement
in level of hemoglobin in experimental group at the end of
8th week when compared with the start of the study. The
improvement in hemoglobin was statistically and clinically
important. According to Fallahi and colleagues’ study about
the effect of 2 months of pedal exercise on hemoglobin they
conclude that there was no statistically significant elevation
of hemoglobin but a slight elevation of hemoglobin by 0.6
mg dL was observed.[35] The findings of the current study
pointed to simply accept the third hypothesis. Our findings
revealed the effectiveness of Intradialytic ROM interven-
tion program on hemodialysis patients, on reducing fatigue,
serum phosphate, potassium, urea, creatinine and improve
of hemoglobin. Also control of blood pressure. So we sug-
gested replication of studies using a large sample size to
evaluate impact of Exercise program on different variables
as levels of lipid in hemodialysis.

The present study revealed that, there was no significant
relation between fatigue level and patients’ sex. Interest-
ingly, the findings indicated the incidence and severity of
fatigue in women occurs more than men but this findings not
confirmed by other studies up to now.[36] Similarly, Chang
Jiang concluded the same results and indicated there was
no significant difference between fatigue level and patients’
sex.[37] Whereas Liu confirmed that women suffering from
fatigue more than men do.[38] In our study,age not consid-
ered as a predictors of fatigue. Chang et al. stated, the
overall fatigue score not changed with age.[37] Supporting
role played by the spouses of the patients decreases anxiety,
and improve adherence to therapeutic regimen. There was no
significant relation between marital status and fatigue sever-
ity.[39] Which were in agreement with this result. The present
study revealed that, there was no relation between fatigue
level in employed and un employed ones. This findings sup-
ported by Liu.[38] Controversy, unemployed patients could
report a higher fatigue level than employed one because of

staying at home can decrease activity level and no support
from colleague. But higher education permits patients to
institute fatigue relieving measures.[39] In our study illiterate
patient and highly educated revealed the same level of fatigue.
According the above results we reject the 5th hypothesis.

5. CONCLUSIONS
Practicing Exercises during haemodialysis session do not
cost patients extra time and may be effective in decreasing
the fatigue level and enhancing potential for performing their
activities of daily living. Demonstrating Intradialytic exer-
cise will improve the effectiveness of dialysis and eliminate
long term complications. The type and frequency of exercise
that improve fatigue level, electrolytes and blood pressure in
hemodialysis patients not sufficiently examined in research
studies. So it’s difficult to determine the type of exercise
which provide best benefit to hemodialysisi patients. In the
present study we proposed that 15 minutes of Intradialytic
ROM exercise may decrease fatigue level, blood pressure
serum phosphate and potassium, and increase in HB. In con-
clusion, the findings of the present study revealed that the
prescribed intra-dialytic ROM exercise resulted in an im-
provement in fatigue level, also decrease serum phosphate,
calcium, potassium levels, urea, creatinine and further as
improve Hb levels and blood pressure reading. However,
we need further studies with larger samples to investigate
the effect of exercise program on different factors like lipid
levels in Hemodialysis patients .
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