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Abstract
Background and purpose: Hemodialysis patients suffer from impaired functional ability. Several pilot
studies have been conducted concerning the effect of home-based exercise on functional ability of
hemodialysis patients; however, there have been observed some contradictions between the results of these
studies. The aim of this study was, therefore, to determine the effects of home-based exercise on functional
ability of hemodialysis patients using meta-analysis.
Methods: In this review study, for the purpose of finding studies published electronically form 2000 to
2016, the papers published in journals indexed in the databases of “PubMed, Science Direct, Google
Scholar” were used. Also, to analyze the full text of these articles, Stata Software Version 11 was used.
Heterogeneity index between the studies was determined using Cochran (Q) c and I2 tests. Since
heterogeneity was observed between the studies, a random effect model was used to estimate the mean
score of the standardized difference of a 6-minute walk test in order to measure the functional ability of
hemodialysis patients in two experimental and comparison groups.
Results: Four articles were finally selected in this meta-analysis. 68 patients were in the experimental
group and 65 were in the control group. After the intervention, the mean score of the standardized
difference of a 6-minute walk test in the experimental group with a confidence interval of 95% was 0.21 (0.15, 0.57) units more than before the intervention, which was statistically not significant.
Conclusion: The results of the meta-analysis showed that home-based exercise increased the functional
ability of hemodialysis patients although this effect was not significant.
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1. Introduction
Chronic renal diseases are among the major
public
health
problems
worldwide.
Hemodialysis is the most common treatment for
patients with acute and chronic renal failure (1).
In 2013, there were about 2 million people with
end stage of renal disease (ESRD) in the world
and more than 650,000 people in the United
States of America (2). Although hemodialysis
can lengthen the patient's lifespan, it is difficult
to control the progression of the disease; the
complications and problems caused by this
disease are a global concern (3). Some of these
complications include hypertension, anemia,
painful muscle contractions, dysrhythmia,
bleeding, air embolism, digestive disorders, etc.
(4-8). Patients undergoing hemodialysis,
regardless of age, suffer from impaired
functional ability (9-11). This disorder causes
disability, dependency in daily activities, loss of
job, increased risk of hospitalization and
mortality (12, 13). In addition to controlling
some of these side effects, exercise can reduce
mortality, improve physical activities, decrease
depression, and improve the quality of life in
patients (14-17). Despite the significant impact
of exercise on hemodialysis patients, these
patients are inactive and have reduced physical
activity and function (18, 19). Unawareness of
the benefits of exercise, fear of injury,
experience of disability, low power to exercise,
lack of motivation, lack of sports facilities and
lack of financial support are some of the
reasons which decrease levels of mobility and
exercise in hemodialysis patients (20-23).
Various problems caused by physical inactivity
have some effects on various aspects of lives of
patients undergoing hemodialysis. Owing to the
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long-term hemodialysis treatment, these
patients must change their lifestyles so as to
control and manage their diseases more
effectively. Several pilot studies have been
conducted on the effect of home exercise on
functional ability of hemodialysis patients;
however, there have been some contradictions
between their results. These contradictions
cause some uncertainties about the effect of
home exercise on increasing the functional
ability of hemodialysis patients. These
contradictions can be resolved using the
existing study methods. Meta-analysis is one of
these studies that can, by combining the results
of earlier studies, provide a general estimate of
the care. Therefore, the aim of this study was to
determine the effect of home exercise on
functional ability of hemodialysis patients using
meta-analysis.
2. Method
Search strategy: In this study, to find Clinical
trials studies published electronically up to
2016, papers published in journals indexed in
Science Direct PubMed, Google Scholar and
Cochrane databases were used. Keywords
“hemodialysis, 6MWt, home base exercise and
functional ability” along with operators
“or/and” were used in the titles and abstracts of
the studies. To increase the sensitivity, the list
of references was also examined. The search
was
conducted
by
two
researchers
independently, and a third scholar examined
and confirmed the results found by these two
researchers. The search was conducted from
June, 24 to July, 25.
Study Selection: Full texts or abstracts of all
papers, documents and reports examined using
the advanced search were extracted. After
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removing duplicates, irrelevant articles were
also excluded when examining the title, abstract
and full text of the articles. It should be noted
that to prevent bias caused by the reprint
(transverse and longitudinal publication bias),
the findings were examined so as to identify
and remove duplicates.
Quality assessment: Two authors (A.B and
M.M) evaluated the quality of the included
trials. The quality of included trials was
assessed using the Jadad Score. The Jadad
Scale is a 5-point scale for measuring the
quality of randomized trials. A score of three
points or more indicates high quality (24, 25).
The Jadad Scale includes how generation of
random sequence is described (0 = no
description; 1 = inadequate description; 2 =
adequate description); how the blinding is
carried out (2 = double-blinding with adequate
description; 1 = double-blinding with
inadequate description; 0 = wrong usage of
double-blinding), and why and how often
withdrawal of patients happens (When the
numbers and reasons of withdrawal and exit of
patients were reported, 1 was recorded.
Otherwise, 0 was recorded). Two reviewers
independently evaluated the studies. In the
event of disagreement, further discussion and
consultation were undertaken involving a thirdparty opinion.
Data Extraction: In each of the initial studies,
data was extracted based on the title, the name
of the corresponding author, year of
publication, name of the country, the sample
size in the intervention and control groups,
average age, duration of exercise, time spent on
each exercise, type of exercise in the
experimental groups, type of intervention in the
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control group, the number of men and women
participating in both groups, mean score of a 6minute walking test and standard deviation in
both groups.
Inclusion criteria: After the steps of evaluation
process and after obtaining necessary scores,
the studies with the following criteria were
included in the study: The intervention type of
study was home exercise, the population of
hemodialysis patients was over 18, the type of
consequence was functional ability, the type of
study was intervention, and their language was
English. Moreover, the studies reporting sample
size, mean and standard deviation of a 6-minute
walking test in the intervention and control
groups were included.
Exclusion criteria: The studies which did not
use a 6-minute walking test to assess the
functional ability of patients, studies with
unclear sample size, abstracts (without full
texts) related to congresses and conferences,
case studies and studies which did not obtain
the minimum score of the quality assessment
were excluded.
Analysis: To analyze the collected data, Stata
Software version 11 was used. Heterogeneity
index between the studies was also determined
using Cochran (Q) and I2. Since heterogeneity
was observed, a random effect model was used
to estimate the mean score of the standardized
difference of a 6-minute walking test. It should
be noted that the inverse variance method and
Cohen statistics were used as the estimation
method. To assess the functional ability of the
hemodialysis patients (with confidence interval
of 95%), the point estimate of the standardized
difference of mean score of a 6-minute walking
test was also calculated in the forest plots. In
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these plots, square size showed the weight of
every study, and lines in both sides of the
square showed the confidence interval of 95%.
At the same time, the egger test was used to
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examine the publication bias, while in the
present study, ρ value of less than 0.01 was
considered as significant.

Articles identified through electronic database
search (n=75700)

Eliminated studies
after limiting search
(n=73440)
Papers relatively relevant
to the topic (n=2260)

Removed duplicate
articles (n=483)

Articles screened by
title and abstract
(n=1777)
Excluded nonrelevant articles
(n=1702)
Retrieved full text
(n=75)
Excluded after screening the
full text (n=54)

Articles identified through
reference checking (n=1)

Full text articles assessed
for eligibility (n=21)
Excluded full texts (n=17)

Studies included in this study (n=4)

Figure 1. Literature search and review flowchart for the selection of primary studies
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3. Results
In the current study, after searching
different databases, 75700 articles were
found; however, after limiting the search
strategy, 73440 were excluded. Of the
remaining 2260 articles, 483 were deleted
due to the overlap of databases. After
examining the titles and abstracts of the
other 1777 articles, 1702 unrelated
documents were also excluded. Hence,
after the full texts of 75 articles were
selected, 54 cases were found to be
unrelated. After the references were
examined, one article was found. The
remaining 21 cases were then controlled
by Jadad quality assessment checklist and
inclusion and exclusion criteria, which
resulted in the exclusion of 17 other cases.
It should be noted that two of the articles
were excluded because of their Arabic and
Turkish language of publication. Finally,
four studies were included in the process
of systematic review and meta-analysis, as
shown in Figure 1. These studies examined
the effect of home exercise on functional
ability of hemodialysis patients. The
sample of the initial studies included 68
patients in the intervention group and 65
patients in the control group. Means and
standard deviations were all reported in
these studies. In the present research, the
collected papers were examined in terms
of the author's name, year of publication,
country of study, and the type of exercise
at home in both intervention and control
groups (Table 1). In the intervention
group, the patients walked at home, while
the patients in the control group exercised
during dialysis and under the supervision
of the supervisor, or they received usual
medical and nursing care. The duration of
exercise was 6 months in all four studies.
The age range of participants in these
Iran J Health Sci 2017; 5(2): 46
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studies was 52-62 years, as shown in Table
2. By combining the results of these four
studies, the mean score of the standardized
difference of 6-minute walking test to
measure the functional ability of the
dialysis patients (with 95% CI (-0.10,
0.58)) was 0.24 units higher after the
intervention than before the intervention;
however, the difference was not
statistically significant. The heterogeneity
index between the studies was also zero (Isquared: 0%, Q = 1.2, P = 0.763). In the
control group, the mean score of the
standardized difference of 6-minute
walking test with 95% CI (-0.25, 1.23) was
0.49 units higher after the intervention
than before the intervention, although the
difference was not statistically significant.
The heterogeneity index between the
initial studies was also high in the control
group (I-squared: 72.3%, Q=10.8,
P=0.013). After the intervention, the mean
score of the standardized difference of 6minute walking test with 95% CI (-0.95,
0.61) was -0.17 units lower in the
experimental group than in the control
group, which was not statistically
significant, as shown in Table 3. At the
same time, the heterogeneity index was
high (I-squared: 76.7%, Q=12.9, P=0.005).
In one of the initial studies included in this
meta-analysis (a study by Massimo
Bulckaen), the patients in the intervention
group walked at home, and the patients in
the control group walked at home and
worked out in the gym (for two sessions)
under the supervision of a coach. Working
out in the gym included walking on a
treadmill and exercising on the upper part
of the back using ergometer. Thus, the
intervention and supervision in the control
group in this study was different from
other studies. Therefore, in the second
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stage of meta-analysis, this study was
excluded, and the results of three other
studies were combined using the metaanalysis. By combining the results of three
studies, the mean score of the standardized
difference of a 6-minute walking test (95%
CI (-0.15, 0.57) was 0.21 units higher in
the intervention group after the
intervention than before the intervention,
which was not statistically significant
(figure 1). Meanwhile, the heterogeneity
index between the results of the initial
studies was zero (I-squared: 0%, Q=1,
P=0.607). In the control group, the mean
score of the standardized difference of a 6minute walking test 95% CI (-0.25, 0.49)
was 0.12 units higher after the intervention
than before the intervention; which again
did not make a statistically significant
difference, as illustrated in Figure 2. It
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should also be noted that the heterogeneity
index between the results of the initial
studies was zero (I-squared: 0%, Q=0.12,
P=0.940). After the intervention, the mean
score of the standardized difference of a 6minute walking test 95% CI (-0.29, 0.45)
was found to be 0.08 units higher in the
control group than in the intervention
group, resulting in a statistically nonsignificant difference (Figure 3). It was
also documented that the heterogeneity
index between the results of the initial
studies was high (I-squared: 53%, Q=4.3,
P=0.115).
In order to examine the publication bias,
the egger test was used, and again the
results showed not any statistically
significant difference in terms of the
publication bias before and after
intervention (β=20.1, P=0.490).

Table 1. Article characteristics used in this study
Author’s name

Publication
year

Country
of study

Type of exercise at
home

Type of intervention in the
control group

Clara Bohm

2014

Canada

home walking

intradialytic cycling

Kirsten P. Koh

2009

Australia

home walking

usual care

Massimo Bulckaen

2011

Italy

home walking

Anna Maria Malagoni

2008

Italy

home
walking
treadmill

Home walk +supervised
training session
usual care

Author’s name

with

Table 2. Exercise program characteristics and average age of patient
Exercise
No. of
Mean age
SD of age of
Mean age of
duration
exercises
of the
the
the control
(month)
per week
control
intervention
group
group
group

gym

SD of age
of the
control
group

Clara Bohm

6

3

53

16

52

14

Kirsten P. Koh

6

3

52.1

13.6

51.3

14.4

Massimo Bulckaen

6

2

60

9

51

12

Anna Maria Malagoni

6

2

62

10

66

14
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Author’s
name

Table 3. Results of a 6-minute walking test in the intervention and control group
SD,
6MWTbefore
intervention,
experimental
group

6MWTafter
intervention,
experimental
group

SD, 6MWT
after
intervention,
experimental
group

Sample
size of
the
control
group

390.2

77

390

92.6

27

21

444

127

493

143

Massimo
Bulckaen

9

386

152

445

Anna
Maria
Malagoni

13

308

105

351

Sample size
of the
intervention
group

6MWT
before
intervention,
experimental
group

Clara
Bohm

25

Kirsten P.
Koh
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SD,
6MWTbefore
intervention,
control
group

6MWTafter
intervention,
control
group

SD, 6MWT
after
intervention,
control
group

Women
sample
size

Men
sample
size

404.2

110

420.2

102

17

35

22

431

160

452

144

12

19

131

9

410

75

512

64

5

13

118

7

275

69

271

76

6

14

6MWT
before
intervention,
control
group

Study

%
%

ID

SMD (95% CI)
SMD (95% CI)

Clara Bohm (2014)

-0.00 (-0.56, 0.55)
-0.00 (-0.56, 0.55)

Weight
Weight

42.82
42.82

Kirsten P. Koh (2009)

0.36 (-0.25, 0.97)

35.36

Anna Maria Malagoni (2008)

0.38 (-0.39, 1.16)

21.83

Overall (I-squared = 0.0%, p = 0.607)

0.21 (-0.15, 0.57)

100.00

0.36 (-0.25, 0.97)

-1.16

0.38 (-0.39, 1.16)

0.21 (-0.15, 0.57)

0

35.36

21.83

100.00

1.16

Figure 1. Mean score of the standardized difference of a 6-minute walking test in the experimental group before
and after intervention in all initial studies and the general estimation
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Study

%
%

ID

SMD (95% CI)
SMD (95% CI)

Weight
Weight

Clara Bohm (2014)

0.15 (-0.38, 0.69)

48.19

Kirsten P. Koh (2009)

0.14 (-0.45, 0.73)

39.28

0.15 (-0.38, 0.69)

0.14 (-0.45, 0.73)

Anna Maria Malagoni (2008)

-0.06 (-1.10, 0.99)
-0.06 (-1.10, 0.99)

Overall (I-squared = 0.0%, p = 0.940)

-1.1

0.12 (-0.25, 0.49)
0.12 (-0.25, 0.49)

0

48.19

39.28
12.53
12.53

100.00
100.00

1.1

Figure 2. Mean score of the standardized difference of a 6-minute walking test in the control group before and
after intervention in all initial studies and the general estimation

Study

%
%

ID

SMD (95% CI)
SMD (95% CI)

Clara Bohm (2014)

Weight
Weight

-0.31 (-0.86, 0.24)

46.29

Kirsten P. Koh (2009)

0.29 (-0.32, 0.89)

38.38

Anna Maria Malagoni (2008)

0.76 (-0.20, 1.71)

15.32

Overall (I-squared = 53.8%, p = 0.115)

0.08 (-0.29, 0.45)

100.00

-0.31 (-0.86, 0.24)

0.29 (-0.32, 0.89)

-1.71

0.76 (-0.20, 1.71)

0.08 (-0.29, 0.45)

0

46.29
38.38

15.32

100.00

1.71

Figure 3. Mean score of the standardized difference of a 6-minute walking test in both experimental and control
groups in all initial studies and the general estimation
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4. Discussion
This meta-analysis and systematic review
determined the effect of home exercise on the
functional ability of hemodialysis patients.
This meta-analysis showed that home exercise
increased
the
functional
ability
of
hemodialysis patients in three studies and
kept it constant in one study. However, this
increase was not statistically significant. The
results of the measurement of the functional
ability were also found to be different in the
control group. Boehme et al. compared the
intervention group who walked at home with
patients who used a stationary bike during
hemodialysis. In patients who walked at
home, no significant change was observed in
the results of a 6-minute walking test after 6
months (from 390.2 to 390.0 meters);
however, it increased from 431m to 452m in
the other group (24). Christian et al. compared
patients who walked at home with patients
who worked out during hemodialysis and
those who received no intervention. The result
of a 6-minute walking test in the group who
walked at home was from 444m to 493m, but
this value was from 463m to 526m in the
group who exercised during the hemodialysis,
and in the third group, it was from 431m to
452m (25). In a study by Malagony et al.,
patients who walked on the treadmill at home
were compared with those who received
routine medical care. In the experimental
group, the result of a 6-minute walking test
increased from 308m to 351m, while it
decreased from 275m to 271m in the control
group (26). In another research conducted by
Bulckaen et al., patients in the intervention
group walked at home, while patients in the
control group walked at home and worked out
(2 sessions per week) in a gym under the
supervision of a supervisor. The exercise in
the gym included walking on the treadmill
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and upper back exercise using an ergometer.
The result of a 6-minute walking test was
from 386m to 445m in the intervention group,
while it was from 410m to 512m (a relatively
significant increase) in the control group (27).
One of the reasons why this meta-analysis
was not significant was the lack of
supervision of medical staff on how patients
exercised at home and patients’ inadequate
training. In clinical practice guidelines for
chronic kidney disease, it was stated that all
hemodialysis patients should be advised and
encouraged
by a
nephrologist
and
hemodialysis ward staff so as to increase their
physical activities (28). Despite strong
evidence which shows low physical activity
in hemodialysis patients (29,30) and despite
many reports which indicate the benefits of
regular exercise for these patients, the medical
team did not still advise the patients to
exercise (31, 32). In a study on 505
nephrologists, 97% of the researchers found
that the physical activity was important and
essential in the care of hemodialysis patients;
however, only 38% of them advised their
patients to exercise regularly (33).
Concerning their critical role in the
rehabilitation of patients with physical and
mental disabilities, nurses are able to help
patients improve their abilities to perform
daily activities and to decrease their social,
psychological and economic problems (34,
35). It seems that if hemodialysis patients do
some exercise at home under the supervision
of medical staff, the positive effects of
exercise will double. One of the limitations of
this research was the diversity of parameters
which affected the type and quality of
performing sport programs (e.g. the time of
exercise, number of exercise per week, and
working out using devices like treadmill).
Moreover, the diversity of patients’
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conditions in the control group (exercise
during dialysis, exercise under the supervision
of a supervisor and normal care) was another
limitation of the current study. The results of
this meta-analysis showed that home exercise
could increase the functional ability of
hemodialysis patients, although this effect
was found to be not significant. It is,
therefore, suggested that patients exercise at
home under the supervision of medical staff;
if possible, patients are advised to go to sports
centers such as gyms, especially sports
medicine centers, since the desirable effects
of exercise will increase by combining home
exercise with exercise at sports centers.
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