Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

SYSTEMATIC REVIEW

Effectiveness of Intradialytic Exercise in Improving Muscle
Strength and Physical Function for Patients Undergoing
Hemodialysis: A Systematic Review

Desak Wayan Suarse Dewi', Hafizah Che Hasan', Nisha Nambiar?

' Faculty of Nursing, Lincoln University College, 47301 Petaling Jaya, Selangor Darul Ehsan, Malaysia
2 Faculty of Applied Sciences Lincoln University College, 47301 Petaling Jaya, Selangor Darul Ehsan, Malaysia

ABSTRACT

Introduction: Chronic kidney disease (CKD), which progresses to end-stage renal disease (ESRD) is cause the
sixth-leading of death worldwide. Patients with ESRD receiving hemodialysis (HD) typically engage in low levels of
physical activity, which is linked to higher rates of morbidity and mortality. Aim: of This systematic review analyzes
the efficacy of Intra Dialytic Exercise (IDE) as intervention for end-stage renal disease patients, to increase physical
function, mobility, and decreased levels of dependency. Design: The scope of the review covers full-text articles
published between December 2019 to April 2023 on data base: PubMed, EBSCO, Wiley, Science direct, ProQuest,
Web of Science, Springer. The review was conducted following the PRISMA guideline statement based on PICO
(Population, Intervention, Comparison, Outcome). To determine which study to include in the analysis, a set of
criteria were applied, including requiring that the study includes adult ESRD patients has received at least 3 months
of hemodialysis. The review article was assessed using the JBI critical appraisal tool. Results: A total of 30 studies
were selected from more than 900 articles but only 11 randomized controlled trial (RCT) studies are included in this
systematic review. IDE shown significantly to improve physical function, increase muscular strength, improve qual-
ity of life (QoL). Conclusion: IDE practiced in Renal Unit were shown to have significant positive effect on physical
function, increase muscles strength, and improve QolL. There is a lack of the types, modality of exercises investigated,
therefore data was limited for several outcomes.
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INTRODUCTION

CKD is a reduce in glomerular filtration rate (GFR) known
as causes long-term kidney damage (1). CKD in older
dialysis patients is associated with progressive muscle
mass and physical function decline, which is accelerated
due to the uremic milieu and aging-related muscle loss,
predisposing them to frailty. reduced QolL, heightened
morbidity, and mortality (2). ESRD as result from CKD
is a global public health problem because of its link
to higher mortality and a higher risk of cardiovascular
disease (3). When compared to kidney transplantation,
HD is the most common kidney replacement therapy,
considerably lowering QoL (4). Two to three times a
week, a lengthy operation called HD is performed (5).
According to studies, HD is associated with a loss in

physical function, a negative effect on body composition,
and a decline in muscle strength (4).

Exercise training with HD patients may become less
sedentary which has been shown to improve physical
function (5). Exercise is well tolerated by patients
receiving maintenance hemodialysis (MHD), and it
can successfully prevent muscle mass loose in this
population. Clinical investigations have demonstrated
that resistance exercises training increases the efficacy
of HD treatment and is particularly useful in preventing
muscular atrophy and boosting physical fitness,
including muscle strength (10). Despite these benefits,
the incorporation of Intradialytic exercise into standard
HD therapy remains limited globally (5). These studies
cover measurements of the quality of life, physical
performance, and functional stability (9). Only a small
amount of research has looked at how structured
intradialytic exercise programs affect HD patients’ levels
of physical activity and HR-QoL for HD patients, the
American College of Sports Medicine (ACSM) suggests
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engaging in aerobic activity three to five days per week
(13).

MATERIALS AND METHODS

Search strategy

A literature search was conducted on 8 databases
PubMed, ProQuest, Wiley, Medline, EBSCO, Science
Direct, from inception in December 2019 to April
2023. The searches were among chronic renal failure,
intradialytic exercise, hemodialysis, and functional
ability. Selected from 980 articles were 675 articles not
met inclusive criteria included duplicate, year, type of
articles, from last screening total 305 filtered again, a
total 30 studies eligibility met inclusive criteria but
only 11 randomized controlled trial (RCT) studies are
included in this systematic review, The review article
was assessed using the JBI critical appraisal tool. Studies
were restricted to the English language, and further
relevant data was found by searching the reference
lists of retrieved articles and grey literature (reducing
publication bias). The systematic literature review is
to evaluate and incorporate the effects of intradialytic
exercise on functional capacity in chronic renal failure
patients undergoing hemodialysis. The study was
considered eligible based on predetermined inclusion
and exclusion criteria based on the PICOS model in all
RCT studies. There were only English-language filters
used.

Study selection strategies and data extraction

One review author reviewed the titles and abstracts
of the studies that were found, and duplicates were
eliminated. Two authors independently evaluated the
whole texts for research eligibility using the following
predefined criteria: (1) Randomized controlled studies;
(2) adult ESRD patients (>18 years) having maintenance
hemodialysis for >3 months with no exercise
contraindications; and (3) patients in the intervention
group getting intra-dialyticexercise (aerobicorresistance)
in any frequency, intensity, or duration. Muscular mass,
strength, physical functioning, and QoL were the key
outcomes of interest in the comparison group of patients
who either received standard treatment or some low-
intensity exercise. The literature was chosen based on
the following inclusion criteria: original study, RCT or
quasi-experimental design, publication between 2019
and 2023, and full text accessibility the chosen.

Synthesis of data

This narrative synthesis-based systematic review
was carried out utilizing a variety of studies. Using a
modified version of the best evidence synthesis criteria
that had been proposed, the result’s clinical relevance
was established (Table I). The caliber in the study was
graded. The range of included research required the
development of a narrative synthesis. A modified best
evidence synthesis criterion was used to determine the
therapeutic significance of data.
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Figure 1: Study flow diagram
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Author And Year  Sample Participant  Aplication Used

Outcome

Tabibi, et.al/
2020

74 Participants

months

Exercise after two hour of dialysis,
running three times a week) for 6

Compared with controls, 1-year survival was higher in the
intervention group (94% vs 73%, P = 0.01). with 6-month
intervention

Alkhagani et.al/ 68 Participants

Participants performed 1-hour ex-
ercise in three sets of 10 repetitions
of knee extension, hip flexion, and

Sit-to stand-to-sit 10 and 60 (STS)
Physical Activity Scale for the Elderly (PASE)

2022 hip abduction Six MinutesWalk Time (6MWT)
Survey short form 36

30-40 min of exercise, in each
Zhang/ session 4 motor actions were After 12 weeks, there were significant improvements in
2020 87 Participants performed, including bicep curl, physical fit- ness and past of the dimension of the scale in

shoulder flexion, leg extensions, the exercise group

and straight leg raise

CONTINUE
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Table I: Characteristic of the studies (CONT.)

Author And Year

Sample Participant

Aplication Used

Outcome

Yabe et.al/
2021

Assawasaksakul/
2020

Cardoso et.al/
2020

101 Participants

12 Partisipants

66 participants

Resistance exercises and aerobic
with three sets of 10 exercises
performed at moderate intensity,
involving stretching exercises
Cycle ergometer for 60 min

the first 2 h of each session for 6
months (24 weeks)

12-week intradialytic training with
or without blood flow restriction

Cycling exercise was implement-

Exercise therapy improves physical function in older
patients undergoing hemodialysis

The lean body mass was preserved in the IDX group
Serum albumin was significantly increased in the IDX
group (p = 0.01).

Muscle strength 6-min walk test

Improve physical functional with muscle strength and

Yeh et.al/ - } . endurance.
2020 76 Participants ed for 30 minutes, starting at the Sit-to-stand-to-sit significantly improved in the exercise
second hour of treatment
group (P < 0.05)
30-40 min of exercise, in each
Zhang/ session 4 motor actions were After 12 weeks, there were significant improvements in
2020 87 Participants performed, including bicep curl, physical fit- ness and past of the dimension of the scale in
shoulder flexion, leg extensions, the exercise group
and straight leg raise
Huang/ 6-min Walk Test In intervention group, sp Kt/V significantly improved by
2020 47 Participants Sit-to-stand (STS 30 and STS 5) 13.2%, The 6-min walking distance increased significantly
Short form health survey by 43 m (9.8%),
Beginning at 30 min into dialysis CPI, Q, SV, and HR were significantly greater (P < 0.05)
Momb/ and ending at 60 minutes, than the CON session, Q was significantly (P < 0.05)
2020 10 Participants an(_zl Exercise sessions occurfed ) greater at 45 minutes and 60 minutes compared to 15
during the mid-week hemodialysis  minutes, HR was significantly (P < 0.05) greater at 45
session, with one to two weeks minutes compared to 90 minutes
A 5-min warm up followed by After 12 weeks, a significant difference in physical activity
a 1-2 h bout of intradialytic status (maximum grip strength, daily pace, and physical
Dong/ resistance exercise: for the one- activity level), Kt/V, and C-reactive protein was found
2019 41 Participants leg- raise-and-down exercise, and between groups E and C. Inflammatory factors (interleukin
upper limb bouncing ball move- (IL)-6, IL-10, and tumor necrosis factor (TNF)-a) increased
ment which exerted pressure on the  or decreased more significantly in group E than in group
elastic ball and maximally C.
RESULTS clinically important difference (MCID) of + 45 meters

Base on the initial search of the database more than 900
articles were identified, the abstracts of the articles were
reviewed, and we excluded articles were not match with
the inclusion criteria, finally 11 studies were included
in this study review. The extracted elements including
the characteristics such as intervention approach, study
objectives, physical function assessment, follow up
period and the result of the study were summarized.

DISCUSSION

This systematic review’s objective was to ascertain if
IDE is helpful at enhancing physical function-related
muscle mass, strength, and loss in ESRD patients. The
results of 11 trials were included in the best evidence
synthesis (6MWT), which showed that resistance
training increased muscle mass, strength, and physical
function. Aerobic exercise may improve muscle strength
and walking endurance, in accordance with 80%
of research, and the other 20% providing moderate
support. 12-24 weeks of prolonged IDE interventions
improved clinical outcomes and improved sit-to-
stand performance and 6 MWT walking endurance.
Although the fact that aerobic IDE training produced the
greatest gains in the 6MWT, attaining the meaningful
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in line with a recent study, quality evidence is found
to favor aerobic exercise. Interventions Seven of the 11
publications under review the bulk of the studies opted
for cycling-based activities as their primary or only
intervention. But three of the seven cycling programs
combined resistance training with aerobic exercise.
More than half of the articles we examined utilized an
intervention strategy that included aerobic and strength
training. Three research chose to combine their choice
of aerobic exercise with no resistance training, while
two studies solely focused on resistance training. This
may imply that the aerobic interventions did not offer
much diversity, but the picture is quite different when
considering the weight training element, which offered
a significantly greater range and mean. Five common
parameter and measurement categories were discovered
by the publications under assessment.

CONCLUSION

The IDE used at the Renal Unit has been demonstrated
to significantly enhance Qol, muscle strength, physical
function, and 6MWT. Exercise training improves strength
and endurance and may help HD patients living more
active lives. Exercise is well tolerated by MHD patients,
and it may be a useful strategy to prevent muscle
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atrophy in these individuals. Clinical investigations
have shown that progressive resistance training can
stop muscle atrophy. “At least two times per week on
non-consecutive days” is suggested for weight exercise.
Among this cohort, 45% chose to remain inactive,
arguing difficulties including exhaustion, the perception
of having too many health issues, being in too much
trouble, lacking motivation, and not having enough
time. Among the studies reviewed, there were a limited
number of RCT studies. In addition, there were issues
regarding number of respondents and quality of analysis.
Thereis a lack of diversity of the types, intensity, duration,
and modality of exercises investigated, therefore data
was limited for several outcomes.
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