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Abstract 

Background: End stage renal disease (ESRD) is emerging as a major health issues across developing countries with 
limited access and awareness about the importance of exercises in daily life. People on prolong hemodialysis has dif-
ficulty in performing their activities of daily living (ADL). Loss of muscle mass is inevitable among patients on hemodi-
alysis that leads to morbidity and mortality. Exercise is feasible during dialysis and can enhance quality of life. Increase 
in aerobic endurance by various combined protocol of aerobic and resistive exercises can improve compliance to 
regular exercise that underlines the theme of present study.

Methods: A total of 31 participants were recruited during November 2019 to February 2020, after screening of 65 
participants for selection criteria from Indraprastha Apollo Hospital’s dialysis unit. The average age of the participants 
was 52.36 ± 11.56 years. A single-blinded, pre-test–post-test quasi-experimental clinical trial for intradialytic exercise 
program involving lower limb ergometer and resistance training for lower limbs and non-fistula hand for 24 sessions, 
in 3 months, twice a week was conducted.

Results: The exercise program was well tolerated and all patients completed it. Aerobic and resistance intradialytic 
exercises (IDE) had a positive effect on maximal oxygen consumption (VO2 Max), quality of life (SF 36), and sleep qual-
ity (PSQI). IDE showed statistically significant difference from pre- to post-intervention for maximal oxygen consump-
tion, quality of life boosting their sleep quality.

Conclusions: IDE found to benefit the patient and results showed a significant improvement in maximal oxygen 
consumption, sleep quality, quality of life and fatigue over a span of 12 weeks.

Trial registration: CTRI, CTRI/ 2019/ 08/ 020848. Registered on 22 August 2019.

Keywords: Combined exercise training protocol, End stage renal disease, Fatigue, Intradialytic exercises, Maximal 
oxygen consumption, Quality of life, Sleep quality

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Introduction
Physical inactivity in end stage renal disease (ESRD) can 
lead to extensive deterioration of physical performance 
and high risk of cardiovascular disease [1]. An Indian 
population-based study determined the crude and age-
adjusted ESRD incidence rates at 151 and 232 per mil-
lion populations, respectively [2, 3]. It is estimated that 
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there are about 175,000 patients on chronic dialysis in 
India, with a prevalence of 129 per million populations 
[4]. Anxiety, depression and sleep deprivation is com-
mon among dialysis patients. Therefore, it is important 
to balance emotional and physical well-being to main-
tain them towards their healthy counterparts [5]. Aero-
bic exercises and strengthening of extremity has reported 
reduction of physiological deterioration of hemodialysis 
(HD) and quality of life in comparison to same age and 
gender [6–9]. Lower limb ergometer during dialysis helps 
in improving the urea clearance by enhancing vascular 
beds in the lower limb muscles and exposing more tis-
sue which allows the fluid in tissue to move into the vas-
cular compartment. It also proves to be safe during the 
first two hours of dialysis and showed that the practice 
of physical activity with cycle ergometer increases oxygen 
consumption, potency, quadriceps resistance time, and 
strength and improves fatigability [10, 11]

Literature reviewed, indicated that aerobic exercise 
capacity and peripheral muscular strength had 40–50% 
reduction compared to same age and gender [12] which 
resulted from metabolic disorders and physiological 
deterioration of HD [13]. Then, cardiorespiratory capac-
ity and muscle functionality declined and reflected in the 
reduction of physical fitness that is a risk factor of poor 
renal prognosis and poor quality of life (QOL) [14, 15].

During dialysis, patients are considered a somewhat 
“captive audience,” given they have little else to do during 
their treatment. The clinic staff is also available to help 
implement the program. This should lead to higher exer-
cise compliance and less patient burden. However, there 
is little empirical evidence to support this, as exercise 
programs are found in less than 10% of HD clinics world-
wide, and enrolment and adherence in these are generally 
low [16, 17]). There are also many inherent disadvantages 
associated with exercising while confined to a chair or 
bed. In particular, the intensity and variety of activities 
that can be performed during dialysis are limited, with 
the most practical being cycling and lower-body resist-
ance training. There are also concerns that intradialytic 
exercise may exacerbate hemodynamic instability and 
other issues that are common during treatment, includ-
ing intradialytic hypertension, hypotension, cramping, 
and fatigue, though there is little evidence for this [18]. 
Moreover, since dialysis is a catabolic process, there is 
a theoretical risk that the increased energy expenditure 
associated with intradialytic exercise could exacerbate 
muscle protein breakdown [19], though this has not been 
directly tested.

In human beings, sleep is a physical need for maintain-
ing physical-mental health. A poor quality of sleep can 
negatively affect personal emotions, cognitive processes, 
motivations, and the ability to focus, leading to loss of 

appetite, anxiety, nervousness, and depression [20–22]. 
Sleep disorders disrupt normal sleep cycle and create 
dissipated sleep patterns, leading to an inadequate sleep 
quantity and quality, daytime malfunctioning, fatigue, 
and insomnia [21]. Restless leg syndrome is one of the 
subjective complaints in patients under HD. Patients 
often describe an irritating sensation in the muscle of 
the lower legs, which relieves by moving their legs and 
feet. The restless leg syndrome also contributes to psy-
chiatric symptoms, confusion, anemia and iron, calcium, 
and phosphorus deficiencies, which is associated with 
increased mortality in patients undergoing HD. Apnoea 
is defined as the cessation of respiration for at least 10 s, 
which is observed in 30–60% of patients undergoing dial-
ysis, and in 2–4% of the general population [23]. As the 
size of the neck base increases in patients with chronic 
kidney complications, there will be an increase in the 
sleep apnoea syndrome [24]. With the premise of the 
above mentioned understanding about the clinical symp-
tomatology associated with ESRD patient on dialysis, 
the present research work is a modest attempt to assess 
and evaluate the effect of intradialytic exercises (IDE) on 
maximal oxygen consumption, sleep quality, quality of 
life and fatigue undergoing hemodialysis

Materials and methods
The present study is a single-blinded, pre-test post-
test quasi-experimental design, and clinical trial was 
approved by the Institutional ethics committee-clin-
ical studies (Reg no.: ECR/5/Inst/DL/2013/RR-16) 
Indraprastha Apollo Hospitals, New Delhi. This study has 
been registered in the clinical trial Registry-India. Trial 
registration: CTRI, CTRI/2019/08/020848. Registered 
on 22 August 2019, http:// ctri. nic. in/ Clini caltr ials/ rmain 
det. php? trial id= 32760 & EncHid= 16973. 21266 & modid= 
1& compid= 19). The study was performed in accord-
ance with the guidelines of Helsinki (2013) and National 
guidelines for biomedical and health research involving 
human participants (2017).

Participants
Participants gave written informed consent before data 
collection began. In this clinical trial presentation, Trans-
parent Reporting of Evaluations with Nonrandomized 
Designs (TREND) guidelines were used as shown in 
Fig.  1. A total of 31 participants were recruited during 
November 2019 to February 2020, after screening of 65 
participants for selection criteria.

After receiving an information sheet about the study, 
patients were screened by physiotherapist and excluded if 
they had acute infectious or other inflammatory illnesses, 
congestive heart failure, lung failure, severe liver disease, 
or active cancer except basal cell carcinoma, myocardial 
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infarction or angina pectoris within the past 12 months, 
disapproval by physician, pregnancy, kidney transplant 
within 6 months, visual or hearing impairment, inability 
to give informed consent, and patient having femoral fis-
tula as access for HD.

Procedure and purpose was explained to each individ-
ual prior to study.

Participants gave written informed consent before 
data collection began. The same evaluator, equip-
ment, and procedure were used for all study partici-
pants. Each participant was given the opportunity to 
familiarize themselves with the equipment through 
the use of a visual demonstration. Detailed history and 
vitals were monitored pre- and post-session. (BP, HR, 
Temperature, SpO2, respiratory rate). All biochemi-
cal hematological and physiological parameters from 
patient’s record were also obtained and collected. Pre-
assessment of all participants was taken in dialysis 
department where they were undergoing hemodialy-
sis. All participants were asked to perform a 6-min-
ute walk test (6-MWT) pre-dialysis and scales (PSQI, 
SF-36, RPE) were filled.

Six‑minute walk test
It was conducted in accordance to ATS guidelines 2002 
in the dialysis department. Thirty-meter lap distance was 
taken in hallway, with marking at every 3 m and cones 
were put at the turn around points. Two chairs were kept 
on either end. Patient was informed regarding the proce-
dure as instruction to walk at his/her comfortable pace 
for 6 min around the cones, in case of difficulty can rest/ 
sit and resume walking as soon as they recover. Patient 
was made to sit for 10 min,  SpO2, pulse rate and fatigue 
(Borg scale) was measured before commencing the test. 
Set the lap counter at 0 and timer at 6 min and start. No 
other command was given except information on remain-
ing time at every passing minute. After completion of 6 
min, patient was made to sit and post-SpO2, pulse rate, 
and fatigue were measured [25].

The outcomes measures were maximal oxygen con-
sumption–VO2 max, Pittsburgh Sleep Quality Index 
(PSQI), rating of perceived exertion (RPE), and Quality of 
life-SF-36.

VO2max–Maximal oxygen consumption or  VO2max is 
the gold standard to determine level of aerobic endurance 

Fig. 1 Flow chart of the Transparent Reporting of Evaluations with Nonrandomized Designs (TREND)
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and cardiorespiratory fitness. It is the measure to define 
the maximum amount of oxygen utilized by muscles of 
an individual during intense or maximal exercise [26].

VO2max (mL kg (− 1)·min(− 1)) = 70.161 + (0.023 × 
6MWT [m]) − (0.276 × weight [kg]) (6.79 × sex, where 
m = 0, f = 1) − (0.193 × resting HR [beats per minute]) 
− (0.191 × age [y])

Sleep quality
The Pittsburgh Sleep Quality Index (PSQI) is a subjec-
tive measure of sleep quality and patterns. It covers seven 
areas of sleep problem having 18 questions [27].

Fatigue
Fatigue is an important symptom to patients with 
advanced chronic kidney disease (CKD). To measure 
exertional fatigue rate of perceived exertion (RPE) 6–20 
scale has been used [28].

Quality of life
End stage renal failure, a chronic disease imposes limi-
tations almost in all domains of quality of life impact-
ing negatively on patient’s health due to accompanied 
impairments. SF36 is a predictive indicator of assess-
ing effectiveness of treatment to measure health-related 
quality of life [29].

Progressive resistance training consist of 2 sets of 
supervised training of 8–10 repetitions. Repetition 
maximum (RM) was used to guide the intensity of exer-
cise. RM is defined as the most weight one can lift for a 

defined number of exercise movements. All subject per-
formed a combined exercise training protocol, where 
aerobic exercise was divided into 3 stages: warm-up, 
conditioning, and cool down. Resistance training was 
composed of a total of 10 exercises. Lower extremity 
strengthening with weighted ankle cuffs, or use of the 
Thera-band stretch strap, upper extremity strength-
ening with progressive resistance training (PRT) with 
free-weight dumbbells. Resistance exercise was lower 
extremity strengthening-supine hip flexion, supine hip 
abduction, supine straight-legged raise (up to 30°), hip 
knee flexion, and bilateral straight-leg raises in a supine 
position for abdominal strengthening. Upper extremity 
strengthening-shoulder press, side shoulder raise, triceps 
extension, biceps curl, and shoulder external rotation for 
upper extremity strengthening.

Precautions were taken for arm with AV fistula, and it 
remained stationary during exercises and exercise pro-
gram was not performed on the arm of fistula during 
dialysis.

The intradialytic exercise protocol (Table  1)  was 
performed on a lower limb ergometer, where exercise 
intensity was controlled by the participant’s rate of 
perceived exertion, through Borg scale (moderate lev-
els, slightly tiring). Cycle ergometer was used for aero-
bic exercise (Wakeman Portable Folding Fitness Pedal 
Stationary under Desk Indoor Exercise Bike Arms, 
Legs, Physical Therapy Calorie Counter). Exercise 
program was designed on different exercise frequen-
cies, intensities, and duration. When aerobic exercise 

Table 1 Intradialytic exercises protocol

Mode Method Measures Intensity/frequency/duration Duration

Warm up phase Deep breathing
exercises

HRR
Borg score

40% HRR at start
60% HRR in first 4 weeks
80% HRR in next 4 weeks
Exertion perceived 13–14
2 days/week
5 min

12 weeks

Aerobic Pedo-cycling HRR
Borg score
6MWT

40% HRR at start
60% HRR in first 4 weeks
80% HRR in next 4 weeks
Exertion perceived 13–14
2 days/week
10 min

12 weeks

Strength training Open chain with weight cuffs non 
fistula arm and both
ankle
Thera band

HRR
Borg score
10 RM

2 sets of 10 RM
Exertion perceived 15–17
2 days/week
10 min

12 weeks

Cool down phase Deep breathing HRR
Borg score

40% HRR at start
60% HRR in first 4 weeks
80% HRR in next 4 weeks
Exertion perceived 13–14
2 days/week
5 min

12 weeks
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was planned, heart rate reserve (HRR) or rating of per-
ceived exertion (RPE) was considered to tailor exercise 
intensity in individual patients.

HRR was calculated by a modification of the Karvonen 
method:

Statistical analysis
Statistical analysis was performed by using IBM SPSS 
Statistical Software version 24. Continuous variable were 
represented using mean and standard deviation. Within 
Group Analysis was done using Repeated measure 
ANOVA to study the differences from baseline to post-
4th, 8th, and 12th week of intervention. Multiple pairwise 
comparison was done to analyze the significant difference 
between the different intervals of pre- to post-interven-
tion. Level of statistical significance was taken as p < 0.05.

Results
Subjective details
Between November 2019 to February 2020, 65 partici-
pants were screened. Out of the 65 screened participants, 
31 were recruited for the study. The results presented 
here are of a pilot study done before the commencement 
of the main trial. The mean age of the participants was 51 
+ 10.92 years. About 17 participants were females and 14 
were males.

Effect of intervention on VO2, PSQI, and RPE pre‑ 
to post‑intervention
The  VO2, PSQI and RPE showed statistically significant 
improvement (P < 0.001) from baseline to 12 weeks post-
intervention as mentioned in Table 2. The variables found 
to be statistically significant (p < 0.001) when compared 
between different intervals (baseline, post-4 weeks inter-
vention, post-8 weeks intervention and post-12 weeks 
intervention) on pairwise comparison as showed in 
Table 3.

Effect of intervention on quality of life
The secondary outcomes mean estimates that favored the 
study intervention shows that significant improvement 

(HRmax −HRrest)× (40− 80%)+HRrest

from week 0 to 12, in all parameters of quality of life. 
The eight domains of SF36 quality of life scale showed 
statistically significant (p < 0.001) result when compared 
baseline to 12 weeks post-intervention as mentioned in 
Table  4. The eight domains of SF-36 found to be statis-
tically significant (p <0.001) when compared between 
different intervals (baseline, post-4 weeks intervention, 
post-8 weeks intervention, and post-12 weeks interven-
tion) on pairwise comparison except emotional well-
being, pain, and general health that are not statistically 
significant when compared between baseline and post-4 
weeks intervention as showed in Tables 4 and 5

Discussion
The present study examined the effectiveness of intradia-
lytic exercises on maximal oxygen consumption, sleep, 
quality of life, and fatigue among the patients undergo-
ing the study. The baseline level of functional capacity 
of our patients undergoing hemodialysis was markedly 
impaired, limiting their activities of daily living reflect-
ing on their sleep and quality of life. Physical activity 
in hemodialysis patients is very less in comparison to 
healthy sedentary individuals and they are less driven 
towards exercises. Physical activity results in better pul-
monary, physical function, and well-being [30]. The 
within group (pre- to post-intervention) comparison of 
 VO2 max, quality of life, sleep questionnaire, and rate 
of perceived exertion showed significant difference. The 
result of the present study is in accordance with the find-
ings of Wu et al. (2014) that showed significant improve-
ment in the aerobic capacity and HRQOL of patients 
within a short time period with exercise during hemodi-
alysis [31].

Issues in HD patients is inflammation, which is indi-
cated by elevated C-reactive protein (CRP) and other 
inflammatory markers, and can be used as a predictor 
of forthcoming cardiovascular morbidity and mortal-
ity. Exercise is also crucial for retaining physical inde-
pendence. Exercises have shown to have various positive 
effects on HD patients. Some of the important benefits 
linked to exercise include an improvement in physical 
fitness, aerobic capacity, dialysis adequacy (measured as 
urea Kt/V), quality of life, and reduced depressive symp-
toms [6, 32–35].

Table 2 Change in VO2, PSQI, and RPE pre- to post-intervention

Variables Baseline Post‑4 weeks Post‑8 weeks Post‑12 weeks F value P value Partial 
eta 
square

VO2 28.19 + 5.07 29.18 + 5.28 29.93 + 5.40 30.80 + 5.56 48.95 0.00 0.84

PSQ1 11.10 + 2.44 8.58 + 1.75 4.39 + 1.54 2.00 + 1.61 138.97 0.00 0.94

RPE 14.29 + 2.16 11.84 + 2.46 9.61 + 2.14 8.03 + 1.14 97.30 0.00 0.91
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In the present study, all the ESRD enrolled patients 
showed remarkable improvement in maximal oxygen 
consumption, highlighting the beneficial effect of both 
aerobic and strengthening components of exercise. These 
findings match those of a recent meta-analysis, which 
showed that both aerobic and combined training signifi-
cantly improved  VO2max [36].

Each hemodialysis treatment in ESRD patients has a 
catabolic effect on their muscles altering muscle hemo-
stasis leading to secondary sarcopenia with decreased 
muscle capacity and fatigability impacting quality of 
life [37]. Hemodialysis patients have skeletal muscle 

dysfunction due to anemia, malnutrition, uremic myo-
pathy, acidosis, uremic neuropathy, and impaired oxi-
dative capacity and capillarity in all muscle fiber types. 
In the present study, therefore, resistance training was 
performed in both lower limbs and in the contralateral 
upper limb to arteriovenous fistula. Considering some 
complications of arteriovenous fistulas, such as infec-
tion, aneurysm, stenosis, thrombosis, and ischemic poly-
neuropathy, the hemodialysis patients were advised to 
protect their fistula arm [38]. The improvement in mus-
cle capacity was accompanied by better quality of life. 
Studies also suggest that exercise during dialysis helps 

Table 3 Pairwise multiple comparison for VO2, PSQI, and RPE for the baseline to post-4 weeks, post-8 weeks, and post-12 weeks

*- significant p value

Comparison Mean difference P value 95% confidence interval for difference

Lower bound Upper bound

VO2

Baseline Post-4 weeks − .983* 0.000 − 1.215 − 0.751

Post-8 weeks − 1.738* 0.000 − 2.030 − 1.446

Post-12 weeks − 2.607* 0.000 − 3.061 − 2.152

Post-4 weeks Post-8 weeks − 0.755* 0.000 − 0.946 − 0.564

Post-12 weeks − 1.624* 0.000 − 1.989 − 1.258

Post-8 weeks Post-12 weeks − .869* 0.000 − 1.140 − 0.598

PSQI

Baseline Post-4 weeks 2.516* 0.000 1.868 3.165

Post-8 weeks 6.710* 0.000 5.846 7.574

Post-12 weeks 9.097* 0.000 8.207 9.987

Post-4 weeks Post-8 weeks 4.194* 0.000 3.541 4.846

Post-12 weeks 6.581* 0.000 5.790 7.372

Post-8 weeks Post-12 weeks 2.387* 0.000 1.798 2.976

RPE

Baseline Post-4 weeks 2.452* 0.000 1.803 3.100

Post-8 weeks 4.677* 0.000 3.866 5.489

Post-12 weeks 6.258* 0.000 5.531 6.985

Post-4 weeks Post-8 weeks 2.226* 0.000 1.506 2.945

Post-12 weeks 3.806* 0.000 3.017 4.596

Post-8 weeks Post-12 weeks 1.581* 0.000 0.954 2.207

Table 4 Change in domains of quality of life pre- to post-intervention

Variables Baseline Post‑4 weeks Post‑8 week Post‑12 week F value P value Partial eta square

Physical functioning 35.73 46.45 65.32 80.40 83.06 0.00 0.90

Role limitation due to physical health 25.00 48.39 74.19 87.90 22.52 0.00 0.71

Role limitations due to emotional problems 45.16 66.70 87.10 90.32 10.05 0.00 0.52

Energy and fatigue 37.10 44.60 59.19 76.13 32.09 0.00 0.775

Emotional well being 64.52 68.45 78.19 88.26 19.29 0.00 0.674

Social functioning 54.52 68.79 79.44 90.73 31.51 0.00 0.771

Pain 47.98 54.76 73.31 88.31 43.32 0.00 0.823

General health 42.42 43.68 49.00 53.06 8.49 0.00 0.476
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Table 5 Pairwise multiple comparison of domains of quality of life for baseline to post-4 weeks, post-8 weeks, and post-12 weeks

Mean difference P value 95% confidence interval for difference

Lower bound Upper bound

Physical functioning

Baseline Post-4 weeks − 10.726* 0.003 − 17.519 − 3.933

Post-8 weeks − 29.597* 0.000 − 35.610 − 23.583

Post-12 weeks − 44.677* 0.000 − 50.689 − 38.665

Post-4 weeks Post-8 weeks − 18.871* 0.000 − 24.680 − 13.062

Post-12 weeks − 33.952* 0.000 − 40.656 − 27.247

Post-8 weeks Post-12 weeks − 15.081* 0.000 − 20.756 − 9.406

Limitation to physical health

Baseline Post-4 weeks − 23.387* 0.002 − 37.382 − 9.392

Post-8 weeks − 49.194* 0.000 − 64.985 − 33.402

Post-12 weeks − 62.903* 0.000 − 78.040 − 47.766

Post-4 weeks Post-8 weeks − 25.806* 0.000 − 39.301 − 12.312

Post-12 weeks − 39.516* 0.000 − 55.001 − 24.031

Post-8 weeks Post-12 weeks − 13.710* 0.009 − 23.710 − 3.709

Limitation to emotional problems

Baseline Post-4 weeks − 21.538* 0.001 − 33.163 − 9.913

Post-8 weeks − 41.936* 0.000 − 57.392 − 26.481

Post-12 weeks − 45.162* 0.000 − 62.894 − 27.430

Post-4 weeks Post-8 weeks − 20.398* 0.001 − 31.647 − 9.149

Post-12 weeks − 23.624* 0.002 − 38.165 − 9.083

Post-8 weeks Post-12 weeks − 3.225 0.540 − 13.864 7.413

Energy and fatigue

Baseline Post-4 weeks − 7.500* 0.039 − 14.607 − 0.393

Post-8 weeks − 22.097* 0.001 − 33.952 − 10.241

Post-12 weeks − 39.032* 0.000 − 49.357 − 28.707

Post-4 weeks Post-8 weeks − 14.597* 0.001 − 22.612 − 6.581

Post-12 weeks − 31.532* 0.000 − 39.647 − 23.417

Post-8 weeks Post-12 weeks − 16.935* 0.000 − 22.411 − 11.460

Emotional wellbeing

Baseline Post-4 weeks − 3.935 0.315 − 11.801 3.930

Post-8 weeks − 13.677* 0.001 − 21.631 − 5.724

Post-12 weeks − 23.742* 0.000 − 30.486 − 16.998

Post-4 weeks Post-8 weeks − 9.742* 0.014 − 17.330 − 2.154

Post-12 weeks − 19.806* 0.000 − 27.216 − 12.397

Post-8 weeks Post-12 weeks − 10.065* 0.001 − 15.821 − 4.308

Social functioning

Baseline Post-4 weeks − 14.274* 0.000 − 21.561 − 6.987

Post-8 weeks − 24.919* 0.000 − 32.223 − 17.616

Post-12 weeks − 36.210* 0.000 − 44.182 − 28.237

Post-4 weeks Post-8 weeks − 10.645* 0.000 − 15.509 -5.781

Post-12 weeks − 21.935* 0.000 − 27.896 − 15.975

Post-8 weeks Post-12 weeks − 11.290* 0.000 − 16.504 − 6.077

Pain

Baseline Post-4 weeks − 6.774 0.072 − 14.191 0.642

Post-8 weeks − 25.323* 0.000 − 36.053 − 14.593

Post-12 weeks − 40.323* 0.000 − 48.605 − 32.040

Post-4 weeks Post-8 weeks − 18.548* 0.000 − 27.660 − 9.437

Post-12 weeks − 33.548* 0.000 − 41.336 − 25.761
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in improving efficiency of dialysis. Increased blood flow 
promoted by the exercise is associated with the elimina-
tion of toxins during hemodialysis.

Quality of life depends on dialysis efficacy and litera-
ture review shows that there are many factors that influ-
ence dialysis efficacy like the type of dialyzer machine, 
dialyzer membrane, the frequency of dialysis, duration of 
dialysis, and physiological variations among patients. The 
present study examined the effectiveness of intradialytic 
exercise in every domain of QOL and our study results 
reveal that a significant difference in the quality of life 
when measured pre- to post-intervention. The findings 
are consistent with the findings of Wu et al (2014) which 
showed exercise during maintenance HD significantly 
improved the exercise capacity and HRQOL for uremic 
patients within a short time period [31]. Furthermore, 
the findings substantiated the result of the study done by 
Shemy et al. (2016) that showed significant difference and 
improvement in studied patients of all domains of QOL 
scores, and also strong statistically significant positive 
correlations in all domains of SF-36 [39].

Johansen (2007) had reported that aerobic exercises 
improves peak oxygen consumption  (VO2peak) in ESRD 
patients and showed that there was about 17% improve-
ment in VO2peak through aerobic exercise lasting from 
8 weeks to 6 months in patients with ESRD [40]. In addi-
tion, study reported that 9 weeks of leg-cycling dur-
ing HD improves not only cardiopulmonary fitness and 
endurance but also muscle strength, power, fatigability, 
and physical function [41]. Afshar et  al. (2010) in their 
study reported exercises improve perfusion and enhance 
blood circulation and toxin elimination, improved mus-
cle strength, lowering level of fatigue and impotence 
expecting improvement in QOL of patients undergo-
ing HD [42]. Zhao et al. (2017) reported mood disorder 
specially depression score and anxiety negatively impact 
treatment in ESRD, medicines prescribed might have 
many physical and emotional undesirable effects and 

his recent meta-analysis in 2019 confirmed that exercise 
intervention are best non pharmacological treatment for 
reducing depression score in renal patients [43]. In the 
present study also, we found improvement in quality of 
life after intradialytic exercises in hemodialytic patient. 
In quality of life SF 36 emotional component, emotional 
wellbeing did not show significant improvement in initial 
4 weeks as HD patients could not believe that exercises 
could make a difference but with regular regimen they 
could feel improvement and showed significant improve-
ments in further weeks. Similarly, the pain in the physical 
component initially did not have significant change in 4 
weeks as muscle soreness was felt by patients with mini-
mal activity with commencement of exercises. In general 
health domain the study showed plateau after 8 weeks 
and did not report significant difference from post-inter-
vention 8 weeks to post-intervention 12 weeks as ceil-
ing effect had been achieved. This specific domain wise 
analysis of quality of life as well as to document pre- to 
post-changes after administering the IDE protocol makes 
the present study unique and different from the studies 
previously done that have just reported the quality of life 
of ESRD patient [44, 45]. However, the study had limited 
number of the subjects which can be taken up further to 
explore future scope with a larger size.

Conclusion
Conclusively, IDE found to benefit the patient and results 
showed a significant improvement in maximal oxygen 
consumption, sleep quality, Quality of life and fatigue 
over a span of 12 weeks. Furthermore, the future research 
specifically utilizing randomized controlled trials, lon-
gitudinal trials and comparative studies of aerobic and 
strength training are desirable.
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