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Abstract: Background: Exercise training has positive effects on physical functions and could reduce a
sedentary lifestyle for hemodialysis (HD) patients. Given that low-level physical activity increases
morbidity and mortality, here, we aimed to determine the effects of an intradialytic exercise program
delivered at different frequencies on HD patients in Taiwan. Methods: This study is a prospective,
randomized control trial. An intradialytic exercise program will be arranged for patients after
receiving their informed consent. Patients will be segregated at random into three groups as follows:
(a) three times/week of intradialytic exercise training plus standard care maintenance of HD, (b) two
times/week of intradialytic exercise training plus standard care maintenance of HD, or (c) standard
care maintenance of HD. Subjects will be followed for 24 weeks. At three time points, 0, 12, and
24 weeks, the primary outcome, the Short-Form 36 score, will be measured. Additional secondary
outcomes to be measured are the Beck depression inventory, 6 min walking test, sit-to-stand test, and
anthropometric measures such as the body mass index, thigh circumference, and the proportion of fat
in the body composition. Conclusions: There is emerging evidence in support of intradialytic exercise
improving health-related quality of life for patients on HD. However, the difference in the therapeutic
effects between three times per week and twice per week has never been determined. With this study,
we anticipate to fill the knowledge gap in the exercise prescription among HD patients.

Keywords: depression; exercise therapy; hemodialysis; physical fitness; quality of life

1. Introduction

Patients with chronic kidney disease (CKD) constitute a large portion of the population
in modern society. They cause a tremendous amount of medical expenditure. In the United
States, ≥30 million adults (~14.8% of the adult population) have CKD [1]. These patients
rely on either maintenance dialysis or a renal transplant, as CKD progresses to end-stage
renal disease (ESRD). In Taiwan, the prevalence of hemodialysis (HD) ranks top in the
world; 15–30% higher in the HD rate compared with the United States. In Taiwan, the
national prevalence of hemodialysis is 3587 per million people, and ~94,000 patients
undergo HD every year. The number of HD increases by 3% to 4% annually [2]. HD is a
lengthy process repeating two to three times per week, with each session lasting 3 to 4 h.

There is good evidence that a low level of physical activity is associated with increased
morbidity and mortality [3–6]. Those patients classified as stage 5 CKD typically have a low
functional capacity, which is about only 50–80% of their sex- and age-matched controls [7].
Patients on HD have higher rates of falls, hospitalization, morbidity, and mortality [8].
Exercise training in CKD patients can lead to a blood pressure reduction and improvement
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in aerobic capacity, heart rate variability, muscular function, and health-related quality of
life (HRQoL) [9]. Given the benefits of exercise training, the American College of Sports
Medicine (ACSM) guidelines recommend that CKD patients, including those with ESRD,
should gradually progress from low-intensity exercise of 10–15 min in duration to a greater
volume of exercise [10]. Intradialytic exercise is engaged with the use of pedaling and
stepping devices, while a patient is seated in a dialysis chair. In the United Kingdom (UK),
structured exercise interventions, mostly delivered by a cycle ergometer during HD at
medical centers, have shown clinical benefits in patients. These were also shown to improve
HD adequacy, have anti-depressive effects, cost-effective outcomes, and improve quality of
life in these British patients [11,12].

Despite the benefits aforementioned, the intradialytic exercise program is not com-
monly incorporated into regular HD care worldwide. After all, the formal recommendation
from the ACSM is to perform exercise training for a minimum of two hours after, but
not during, HD [10]. In Taiwan, no HD unit incorporates an exercise program as part of
regular care. Very few studies have evaluated the effects of structured intradialytic exercise
programs on the level of physical activity and HRQoL of HD patients [13–15]. According
to the ACSM’s guideline for an exercise prescription [10], the frequency of aerobic exercise
for HD patients is 3 to 5 days per week. Whether a low frequency of exercise (such as
two days per week) produces similar therapeutic effects is unclear. The objective of this
randomized control trial is, therefore, to compare the efficacy of different frequencies of
structured intradialytic exercise programs on Asian HD patients in Taiwan.

2. Materials and Methods
2.1. Study Design Overview

This study is a randomized control trial in which participants will be grouped into
3 regular maintenance dialysis groups, with intradialytic exercise given (a) twice per
week and (b) three times per week. The outcome measures will be measured at 3 time
points: (a) right after the recruitment of participants, and after the initiation of the study,
(b) 3 months later, and (c) 6 months later. The timings of the outcome measurements will be
set according to past studies on intradialytic exercise. Some of them measured the results
after 3 months of intradialytic exercise [13–15], while others were evaluated 6 months
later [11,16].

2.2. Study Participants
2.2.1. Selection Criteria

Patients receiving HD in a tertiary medical center in Taiwan will be screened for
eligibility. Participants must be ≥18 years old and have received HD treatments without
adverse events for ≥90 days. Considering that different baseline exercise habits may pose
a significant confounding factor in this study, having no previous regular exercise habits is
also listed to be one of our inclusion criteria. The exclusion criteria include: patients with
an expected survival of ≤6 months, patients being withdrawn from HD within 6 months
(such as those likely to receive a kidney transplantation or transfer to peritoneal dialysis),
a Charlson comorbidity index (CCI) of >10, lower-limb amputations, or conditions such
as dementia and/or psychiatric disorders that would not allow patients to complete the
outcome measures of this study.

2.2.2. Randomization

After signing informed consent, participants will be randomly divided into three
groups: (i) 3 times/week of intradialytic exercise training plus usual care maintenance
of HD, (ii) 2 times/week of intradialytic exercise training plus usual care maintenance of
HD, and (iii) usual care maintenance of HD. Randomization of the allocation sequence will
be completed using computer-generated random numbers, while taking age, gender, and
diabetes status into consideration. A project assistant will examine the outcome measures,
and both the participants and the assistant will not be blindly involved in this study.
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2.3. Intervention
2.3.1. Usual Care

All participants will receive HD as prescribed and will be adjusted by attending
nephrologists. The HD routine care includes the management of blood pressure, the treat-
ment of anemia, the control of electrolyte level, and mitigation strategies of cardiovascular
risk. All participants will receive HD using the Fresenius 4008S machine. The participants
will be encouraged to maintain their regular physical activities as usual, and no extra
exercise training should commence during the 6 months of the follow-up period.

2.3.2. Intradialytic Exercise

The intradialytic exercise program is based on the leading CYCLE-HD program from
a study group in the United Kingdom [16]. Participants perform 30 min of continuous
cycling at a 12 to 13 rating of perceived exertion (RPE) during HD for a total of 6 months.
The cycling exercise is executed during the first 2 h of HD with participants lying in supine
posture. Specially adapted and calibrated cycle ergometers (WINGS PLUS WP-948) are
used for exercise training. Participants in the intradialytic exercise groups will receive
cycling training either 2 or 3 times a week during HD. Resistance training for bilateral knee
extensors using ankle weights will be incorporated after the aerobic cycling exercise for
the participants. Exercise duration, intensity (RPE), blood pressure, and heart rate will be
monitored for each exercise session. As in the usual care group, these participants will also
be encouraged to keep their original daily activities without additional exercise training
during the study period.

2.4. Data Collection and Outcomes

Data will be collected according to the study timeline as displayed in Figure 1. Clinical
data, which include blood pressure, heart rate, and body weight, will be obtained before
and after the routine care protocols of HD from electronic health records. Adverse events
such as hypotensive episodes, cramping, nausea, vomiting, or loss of consciousness will be
monitored by clinical personnel. Results of the baseline laboratory tests (e.g. electrolytes,
albumin, complete blood count, and dialysis efficiency using Kt/V) will also be extracted
from the electronic health records.
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2.4.1. Primary Outcomes

Our primary outcome measure of patients is the Short-Form 36 (SF-36) questionnaire,
which evaluates the health-related quality of life of the participants. The validity and relia-
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bility of the Chinese version of this questionnaire were confirmed in a previous study [17].
Patients who are illiterate or have visual problems will be provided verbal assistance when
completing the questionnaire. The SF-36 questionnaire includes 8 subdomains, namely,
vitality, physical function, bodily pain, general health perception, physical role functioning,
emotional role functioning, social role functioning, and mental health. The lower the score,
the lower the self-rated quality of life. These 8 subdomains are integrated into two domains:
the physical component scale (PCS) and the mental component scale (MCS).

2.4.2. Secondary Outcomes

Secondary outcome measures include the Beck depression inventory (BDI) to evaluate the
status of depression, 6 min walking test (6MWT) to determine cardiopulmonary endurance,
sit-to-stand test (STS-30) to measure lower-limb muscle endurance, and anthropometric
measures, such as body mass index (BMI), thigh circumference, and the fat proportion in the
body composition as obtained from the bioimpedance analysis (Tanita MC-780).

A 21-item, self-rated BDI with good reported validity and reliability will be applied to
measure the depression status of the participants [18,19]. This BDI includes symptoms of
depression such as hopelessness and irritability, cognitions such as guilt or feelings of being
punished, as well as physical symptoms such as fatigue, weight loss, and lack of interest
in sex. Subjects will rate each question on a 4-point scale. The severity of depression
is represented by the summed score that ranges from 0 to 63. Scores of 0–13 indicate
minimal depression, 14–19 indicate mild depression, 20–28 indicate moderate depression,
and 29–63 indicate severe or major depression.

Physical function such as cardiopulmonary endurance will be assessed with 6MWT,
and the muscle endurance of lower limbs will be assessed with STS-30. 6MWT is a self-
paced test of walking capacity to reflect the functional ability of daily activities [20]. Partici-
pants will walk along a walkway (30 m long, 2 m wide) in a quiet corridor of the hospital.
Markers will be placed on the walkway at 5 m intervals. Participants will be instructed
to walk as far as they can within a period of 6 min, but are allowed to stop and rest if
necessary. STS-30 is an indirect measure of lower-limb muscle strength and endurance [21].
Using a chair without arms placed against the wall to maintain stability, the seat height
will be adjusted to allow the thigh to be parallel to the ground. The STS-30 test measures
the repeated number of times a patient can stand up and sit down from a chair repeatedly
during a 30 s period while their arms are crossed in front of their chest.

2.5. Statistical Analysis and Power Estimates

Statistical analyses will be performed using SPSS, version 22.0 (SPSS Inc., Chicago, IL,
USA). The Shapiro–Wilk test of normality will be used to evaluate the distribution of each
outcome variable. If data are normally distributed, paired t*tests and analysis of variance
(ANOVA) will be used. If data are not normally distributed, the Wilcoxon signed-rank
test and Kruskal–Wallis test will be used. The preintervention outcome measures will be
compared using ANOVA or Kruskal–Wallis test. Paired t-tests or Wilcoxon signed-rank
test will be applied to compare differences between pre- and post-tests. After the exercise
intervention, intergroup comparisons regarding improvements of outcome measures will
be determined using ANOVA or Kruskal–Wallis test.

The G*Power (Germany, version 3.1.9) software will be used for sample size estima-
tion [22]. Based on repeated measures ANOVA, a statistical power of 0.8, a significant level
of 0.05, the effect size is 0.35, refs. [23–25], and a minimum of 84 participants are required
for our study. We noted the likelihood of a high drop-out rate for intradialytic exercise [26].

2.6. Safety

The criteria for immediate interruption of the exercise includes intense physical ex-
haustion, chest pain, dyspnea, dizziness, unstable heartbeat and blood pressure, cramping,
or fatigue of the lower limbs. For each participant, serious adverse events and reasons for
withdrawal from this study will be recorded accordingly.
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3. Discussion

Despite good evidence on the benefit of exercise training on physical function, and that
such training could reduce a sedentary lifestyle among HD patients, the benefits related
to different frequencies of intradialytic exercise protocols in Asian populations is largely
unclear. While an intervention with intradialytic exercise is generally considered safe
among diverse racial and cultural populations, the best frequency of interventions remains
to be investigated.

HD is associated with a high prevalence of psychological problems [27]. Among the HD
population, depression is the most common mental disorder. Furthermore, the prevalence of
depression in these patients is higher than those in other chronic disease populations [27]. A
previous study reported that, based on the mental component scale of SF-36, Taiwanese HD
participants had scores significantly lower than the general population [28]. While a recent
systematic review advocated that regular exercise may reduce depression and fatigue in HD
patients [29], results are still inconsistent across studies [30–32]. Hence, our study aims to
provide useful information bridging the knowledge gap in Asian populations.

Current evidence supports that moderate-intensity exercise training effectively im-
proves HRQoL [33]. In addition, two systematic reviews and meta-analyses showed that
intradialytic exercise is associated with better HRQoL [23,31]. However, another two
studies reported no significant difference in HRQoL after intradialytic exercise [29,34]. Re-
garding the mode of intradialytic exercise, Gomes et al. reported that aerobic exercise alone
is not significantly associated with HRQL [32]. In our proposed study on patients under
HD, we will incorporate resistance training for knee extensors after the aerobic cycling
exercise. Together, they will likely constitute a more comprehensive exercise program.

Systematic reviews and meta-analyses found a significantly improved PCS in the
intradialytic exercise group, but not in the MCS [32,35,36]. However, some subdomains
of the MCS are still improved after intradialytic exercise. These subdomains include
“limitations due to emotional problems” scores in an Iranian study [37], and “bodily pain”
scores in a Korean study [38]. As mental problems constitute an important component of
life quality, they should not be overlooked in HD patients. Compared with the US general
population and US HD cohorts, Taiwanese HD patients have substantially lower physical
and mental aspects of life quality [29]. It is well known that for HD patients, their poor
physical dimension of HRQoL predicts higher mortality [39]. Therefore, our study will use
the SF-36 score as our primary outcome measure, aiming to evaluate the effects of different
frequencies of intradialytic exercise on HRQoL.

Blood pressure is regulated through various neural mechanisms involving the sym-
pathetic nervous system, vasoconstriction, and baroreflex activity. During HD, a patient
may experience acute hypotension, primarily due to hypovolemia and poor compensatory
mechanisms to counter the reduced intravascular volume. In addition, autonomic dys-
function is highly prevalent in these patients, and it has been implicated in the increased
risk of blood pressure instability during HD [40–42]. In the supine position, SBP is lower
due to the reduced effect of gravity on blood in its return to the heart [43]. HD is typically
conducted in either a lying or a seated position. While exercise-induced hypotension is of
concern for patients and their healthcare givers, our study protocol involves intradialytic
exercise in a supine posture, simply to minimize the exercise-induced hypotension.

Most intradialytic exercises in the literature, including the best-known CYCLE-HD
study, were conducted for 30 min and given three times a week [11,13–16]. There is only
one study that used the exercise frequency of two times a week, and the training mode
involved resistance training and stretching, but not aerobic training [44]. Some other
studies also adopted the exercise frequency of two to three times a week, such as those of
Vilstreren et al., Chigira et al., and Bae et al. [45–47]. To our knowledge, no study has yet
directly compared intradialytic exercise groups specifically between three times and two
times a week. Since cycle ergometer devices and healthcare givers monitoring intradialytic
exercise may be limited in some hospitals in different countries, whether the frequency
of intradialytic exercise could be reduced is a crucial and practical issue that needs to be
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clarified. Hence, we have designed this comparative study in order to clarify this issue and
try to fill the knowledge gap in the field of intradialytic exercise.

4. Conclusions

In summary, our protocol will evaluate the therapeutic effects of intradialytic exercise
programs for HD patients given at different frequencies. With our results, we should be
able to determine whether lowering the frequency of intradialytic exercise brings similar
therapeutic effects in the Asian population of Taiwan.
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Y.-Y.C.; writing—original draft, H.-C.C.; writing—review and editing, C.-H.C. and Y.-Y.C. All authors
have read and agreed to the published version of the manuscript.

Funding: The authors sincerely appreciate funding received in part by the Department of Medical
Research of Taichung Veterans General Hospital for supporting the study manpower, materials, and
the publication fees in the open access journal. Grant number: TCVGH-1116601D.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: The participants in our study will provide informed consent before
being recruited in our study. The protocol is approved by an institutional ethics committee from a
medical center in Taiwan.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Stevens, P.E.; Levin, A. Evaluation and management of chronic kidney disease: Synopsis of the kidney disease: Improving global

outcomes 2012 clinical practice guideline. Ann. Intern. Med. 2013, 158, 825–830. [CrossRef] [PubMed]
2. Lai, T.-S.; Hsu, C.-C.; Lin, M.-H.; Wu, V.-C.; Chen, Y.-M. Trends in the incidence and prevalence of end-stage kidney disease

requiring dialysis in Taiwan: 2010–2018. J. Formos. Med. Assoc. 2022, 121, S5–S11. [CrossRef] [PubMed]
3. Tremblay, M.S.; Aubert, S.; Barnes, J.D.; Saunders, T.J.; Carson, V.; Latimer-Cheung, A.E.; Chastin, S.F.; Altenburg, T.M.; Chinapaw,

M.J. Sedentary Behavior Research Network (SBRN)—Terminology Consensus Project process and outcome. Int. J. Behav. Nutr.
Phys. Act. 2017, 14, 75. [CrossRef]

4. Kraus, W.E.; Powell, K.E.; Haskell, W.L.; Janz, K.F.; Campbell, W.W.; Jakicic, J.M.; Troiano, R.P.; Sprow, K.; Torres, A.;
Piercy, K.L.; et al. Physical Activity, All-Cause and Cardiovascular Mortality, and Cardiovascular Disease. Med. Sci. Sports
Exerc. 2019, 51, 1270–1281. [CrossRef] [PubMed]

5. Ekelund, U.; Tarp, J.; Steene-Johannessen, J.; Hansen, B.H.; Jefferis, B.; Fagerland, M.W.; Whincup, P.; Diaz, K.M.; Hooker, S.P.;
Chernofsky, A.; et al. Dose-response associations between accelerometry measured physical activity and sedentary time and all
cause mortality: Systematic review and harmonised meta-analysis. BMJ 2019, 366, l4570. [CrossRef]

6. Ramakrishnan, R.; He, J.R.; Ponsonby, A.L.; Woodward, M.; Rahimi, K.; Blair, S.N.; Dwyer, T. Objectively measured physical
activity and all cause mortality: A systematic review and meta-analysis. Prev. Med. 2021, 143, 106356. [CrossRef]

7. Johansen, K.L.; Painter, P. Exercise in individuals with CKD. Am. J. Kidney Dis. Off. J. Natl. Kidney Found. 2012, 59, 126–134.
[CrossRef]

8. Visser, W.J.; de Mik-van Egmond, A.M.E.; Timman, R.; Severs, D.; Hoorn, E.J. Risk Factors for Muscle Loss in Hemodialysis
Patients with High Comorbidity. Nutrients 2020, 12, 2494. [CrossRef]

9. Heiwe, S.; Jacobson, S.H. Exercise training in adults with CKD: A systematic review and meta-analysis. Am. J. Kidney Dis. Off. J.
Natl. Kidney Found. 2014, 64, 383–393. [CrossRef]

10. Liguori, G.; American College of Sports Medicine. ACSM’s Guidelines for Exercise Testing and Prescription, 11th ed.; Lippincott
Williams & Wilkins: Philadelphia, PA, USA, 2022; pp. 538–543.

11. Greenwood, S.A.; Koufaki, P.; Macdonald, J.; Bhandari, S.; Burton, J.; Dasgupta, I.; Farrington, K.; Ford, I.; Kalra, P.A.;
Kean, S.; et al. The PrEscription of intraDialytic exercise to improve quAlity of Life in patients with chronic kidney disease
trial: Study design and baseline data for a multicentre randomized controlled trial. Clin. Kidney J. 2021, 14, 1345–1355. [CrossRef]

12. March, D.S.; Hurt, A.W.; Grantham, C.E.; Churchward, D.R.; Young, H.M.; Highton, P.J.; Dungey, M.; Bishop, N.C.; Smith, A.C.;
Graham-Brown, M.P.; et al. A Cost-Effective Analysis of the CYCLE-HD Randomized Controlled Trial. Kidney Int. Rep. 2021, 6,
1548–1557. [CrossRef] [PubMed]

13. Lin, C.-H.; Hsu, Y.-J.; Hsu, P.-H.; Lee, Y.-L.; Lin, C.-H.; Lee, M.-S.; Chiang, S.-L. Effects of Intradialytic Exercise on Dialytic
Parameters, Health-Related Quality of Life, and Depression Status in Hemodialysis Patients: A Randomized Controlled Trial. Int.
J. Environ. Res. Public Health 2021, 18, 9205. [CrossRef] [PubMed]

http://doi.org/10.7326/0003-4819-158-11-201306040-00007
http://www.ncbi.nlm.nih.gov/pubmed/23732715
http://doi.org/10.1016/j.jfma.2021.12.013
http://www.ncbi.nlm.nih.gov/pubmed/35074236
http://doi.org/10.1186/s12966-017-0525-8
http://doi.org/10.1249/MSS.0000000000001939
http://www.ncbi.nlm.nih.gov/pubmed/31095084
http://doi.org/10.1136/bmj.l4570
http://doi.org/10.1016/j.ypmed.2020.106356
http://doi.org/10.1053/j.ajkd.2011.10.008
http://doi.org/10.3390/nu12092494
http://doi.org/10.1053/j.ajkd.2014.03.020
http://doi.org/10.1093/ckj/sfaa107
http://doi.org/10.1016/j.ekir.2021.02.036
http://www.ncbi.nlm.nih.gov/pubmed/34169195
http://doi.org/10.3390/ijerph18179205
http://www.ncbi.nlm.nih.gov/pubmed/34501792


Healthcare 2022, 10, 1103 7 of 8

14. Huang, H.Y.; Hung, K.S.; Yeh, M.L.; Chou, H.L.; Yeh, A.L.; Liao, T.Y. Breathing-based leg exercises during hemodialysis improve
quality of life: A randomized controlled trial. Clin. Rehabil. 2021, 35, 1175–1184. [CrossRef]

15. Yeh, M.L.; Wang, M.H.; Hsu, C.C.; Liu, Y.M. Twelve-week intradialytic cycling exercise improves physical functional performance
with gain in muscle strength and endurance: A randomized controlled trial. Clin. Rehabil. 2020, 34, 916–926. [CrossRef] [PubMed]

16. Graham-Brown, M.P.M.; March, D.S.; Churchward, D.R.; Young, H.M.L.; Dungey, M.; Lloyd, S.; Brunskill, N.J.; Smith, A.C.;
McCann, G.P.; Burton, J.O. Design and methods of CYCLE-HD: Improving cardiovascular health in patients with end stage renal
disease using a structured programme of exercise: A randomised control trial. BMC Nephrol. 2016, 17, 69. [CrossRef]

17. Yu, J.; Coons, S.J.; Draugalis, J.R.; Ren, X.S.; Hays, R.D. Equivalence of Chinese and US-English versions of the SF-36 health survey.
Qual. Life Res. Int. J. Qual. Life Asp. Treat. Care Rehabil. 2003, 12, 449–457. [CrossRef]

18. Beck, A.T.; Ward, C.H.; Mendelson, M.; Mock, J.; Erbaugh, J. An inventory for measuring depression. Arch. Gen. Psychiatry 1961,
4, 561–571. [CrossRef]

19. Wang, Z.Y.C.; Huang, J.; Li, Z.Z.; Chen, J.; Zhang, H.Y.; Fang, X.R.; Xiao, Z.P. Reliability and validity of the Chinese version of
Beck depression inventory-II among depression patients. Chin. Ment. Health J. 2011, 25, 476–480.

20. Deboeck, G.; Taboada, D.; Hagan, G.; Treacy, C.; Page, K.; Sheares, K.; Naeije, R.; Pepke-Zaba, J. Maximal cardiac output
determines 6 minutes walking distance in pulmonary hypertension. PLoS ONE 2014, 9, e92324.

21. Bohannon, R.W. Sit-to-stand test for measuring performance of lower extremity muscles. Percept. Mot. Ski. 1995, 80, 163–166.
[CrossRef]

22. Faul, F.; Erdfelder, E.; Lang, A.G.; Buchner, A. G*Power 3: A flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav. Res. Methods 2007, 39, 175–191. [CrossRef] [PubMed]

23. Salhab, N.; Karavetian, M.; Kooman, J.; Fiaccadori, E.; El Khoury, C.F. Effects of intradialytic aerobic exercise on hemodialysis
patients: A systematic review and meta-analysis. J. Nephrol. 2019, 32, 549–566. [CrossRef] [PubMed]

24. Yarlas, A.S.; White, M.K.; Yang, M.; Saris-Baglama, R.N.; Bech, P.G.; Christensen, T. Measuring the health status burden in
hemodialysis patients using the SF-36® health survey. Qual. Life Res. Int. J. Qual. Life Asp. Treat. Care Rehabil. 2011, 20, 383–389.
[CrossRef]

25. Kalantar-Zadeh, K.; Kopple, J.D.; Block, G.; Humphreys, M.H. Association among SF36 quality of life measures and nutrition,
hospitalization, and mortality in hemodialysis. J. Am. Soc. Nephrol. JASN 2001, 12, 2797–2806. [CrossRef]

26. Liu, Y.M.; Chung, Y.C.; Chang, J.S.; Yeh, M.L. Effects of aerobic exercise during hemodialysis on physical functional performance
and depression. Biol. Res. Nurs. 2015, 17, 214–221. [CrossRef]
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