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Abstract

Background: Hemodialysis (HD) patients usually suffer from exercise intolerance. However, exercise training improves their
exercise tolerance and quality of life.

Objective: This study was designed to compare the effects of aerobic and resisted exercise on exercise tolerance and fatigue
response in hemodialysis patients.

Methods: Fifty-six sedentary patients with CKD were recruited from the dialysis unit of the King Abdulaziz University Teach-
ing Hospital (Jeddah, Saudi Arabia). Participants were allocated randomly into two study groups; group (A) received intradialytic
aerobic exercise training on cycle ergometers. However, group (B) received intradialytic resisted exercise training for six months.
Results: There was a 30.05 % reduction in mean values of MFI total score and 32.04 % and 32.13 % increase in mean values of
hand grip strength and six-minute walking test respectively in group (A). While, there was a 16.78 % reduction in mean values of
MFT total score and 17.35 % and 16.20 % increase in mean values of hand grip strength and six-minute walking test respectively
in group (B). In addition, the differences between both groups were significant at the end of the study.

Conclusion: Aerobic exercise alleviates fatigue and improves exercise tolerance more effective than resistance exercise among
hemodialysis patients.
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Chronic kidney disease (CKD) deteriorates the patients
physical function and exercise capacity that directly as-
sociated with higher mortality rate ®. Physical inactivity,
systemic inflammation, anemia, reduced muscle function
and muscle wasting are the common causes for impaired
physical function and increased risk for cardiovascular
disorders among CKD patients”'’. In the other hand, ex-
ercise training is an appropriate modality to prevent and
ameliorate chronic disorders, however, this role in CKD
is still not clear '

Fatigue is a common symptom affects the majority of
hemodialysis patients that usually associated with poor
quality of life (QOL) and higher mortality rate '>'°. He-
modialysis patients usually suffer from fatigue, some car-
diovascular disorders and pain '*!*. Physical decondition-
ing, anemia, uremia and depression are the famous factors

causing fatigue among hemodialysis patients .

Exercise training was associated with improved muscle
strength, cardiovascular fitness, exercise tolerance and
QOL that reduced fatigue sensation among hemodialysis
patients ' '®
for CKD patients even during sessions of hemodialysis
to alleviate fatigue and improve functional abilities and
QOL". Howevet, studies involving compatison between
impact of aerobic and resistance exercise training in HD
patients is limited in number; this this study aimed to

. Therefore, exercise training is so essential

compare the effects of aerobic and resisted exercise on
exercise tolerance and fatigue response in hemodialysis
patients.

Patients and methods

Subjects

Fifty-six sedentary CKD patients who underwent to dial-
ysis unit of the King Abdulaziz University Teaching Hos-
pital, Jeddah, Saudi Arabia. The inclusion criteria includ-
ed sedentary subjects, their age ranged from 29-56 year,
regular HD with rate of three times / week. However,
diabetes mellitus, ischemic heart disease, uncontrolled hy-
pertension, lower limbs amputation, deep venous throm-
bosis, arrhythmias and acute systemic infection. The vari-
ables of tolerance to exercise and fatigue response were
measured at the beginning of the study and after 6 months
of intradialytic-exercise programs. Following pre-training
testing, a randomized block procedure was used to assign
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qualified participants into two equal groups; group (A)
received intradialytic aerobic exercise training on cycle
ergometers. However, group (B) received intradialytic re-
sisted exercise training for six months.

Measurements

A. Fatigue Assessment: The Multidimensional Fatigue
Inventory (MFI) was used to measure degree of fatigue
that composed of five subscales, the total score of MFI
ranged from 4 to 20 where higher grade indicates great
degree of fatigue ™.

B. Hand Grip Strength: Hand dynamometer (Jamar,
Sammons Preston Rolyan, Cedarburg, WI, USA) was in
assessment of grip strength. The mean value of two mea-
surement trials that measured with elbow joint flexed at
right angle without close contact with any part of their
body.

C. Six Minute Walk Test (6MWT): The mean distance
walked by each participant within 6 minutes in two differ-
ent days was analyzed *-*.

Clinical evaluations and laboratory analysis were per-
formed by independent assessors who were blinded to
group assignment and not involved in the routine treat-
ment of the patients. However, measurements of hand-
grip strength, six-minute walk test and MFI were taken
before and after 6 months at the study.

Procedures

1. Group (A) participated in an intra-dialysis cycle ergom-
eter aerobic exercise training on (Rehab Trainer 881E;
Monark), 3times / week usually within the beginning of
each dialysis for 6 months. The intensity of training was
60-70% of each individual maximal heart rate and dura-
tion of each session was 30 minutes.

2. Group (B) submitted to 30 min session of an intra-di-
alysis resisted exercise training using 8 different resistance
machines (Nautilus Sports/Medical Industries, Indepen-
dence, VA, England). The intensity of training was 60-
70% of each individual one maximal repetition weight (1-
RM) with three sets of 812 repetitions and one-minute
rest in between each two sets.

Results

Table (1) shows the basic criteria of the participants,
where the two groups were homogenous with no signifi-
cant variations in these parameters.
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Table (1): Basic criteria of the participants

Characteristic Group (A) Group (B) Significance
Age (years) 43.68 +£13.21 42.52 + 14.32 P>0.05
BMI (kg/mp) 21.34+4.26 19.87 +4.51 P>0.05
FBS (mg/dl) 83.17+6.18 81.54 + 6.43 P>0.05
HbAlc 6.32+1.27 6.15+1.19 P>0.05
SBP (mm Hg) 136.13+10.24 | 133.86+11.21 P>0.05
DBP (mm Hg) 84.55+7.39 82.47+6.12 P>0.05
Hemoglobin 10.38 + 1.61 10.25+ 1.74 P>0.05
eGFR (mL/min/1.73(m?) | 19.27+4.21 18.95+4.16 P>0.05

BMI: Body Mass Index ; FBS: Fasting blood sugar ; eGFR : estimated Glomerular Filtration Rate ; SBP:
Systolic blood pressure; DBP: Diastolic blood pressure; HbAlc: glycated hemoglobin.

There was a 30.05 % reduction in mean values of MFI
total score and 32.04 % and 32.13 % increase in mean

% reduction in mean values of MFI total score and 17.35
% and 16.20 % increase in mean values of hand grip
values of hand grip strength and six-minute walk test re-
spectively in group (A) (table 2). While, there was a 16.78

strength and six-minute walk test respectively in group
(B) (table 3). In addition, there were significant differenc-
es between both groups at the end of the study (table 4).

Table 2: Mean value and significance of handgrip strength, six-minute walk test and MFI total score
and fatigue symptom dimensions in group (A) before and after training

Mean + SD t- Sionifican

Pre Post value gniicance
Hand grip % P <0.05
strength (mmHig) 138.15+£16.38 | 182.42+£21.26 9.74
Six minute walk | 3¢ 7 3519 | 431.12+42.51¢ | 1027 P <0.05
test (meter)
MFTI total score 55.34 £11.62%* 38.71 £9.31 8.96 P <0.05
Fatigue symptom dimensions
General fatigue 14.26 + 1.98* 10.22 + 1.83 7.85 P <0.05
Physical fatigue 13.43 +£2.46* 9.13+1.74 7.64 P <0.05
Reduced activity 10.82 +£2.31* 7.21+£2.11 6.43 P <0.05
Mental fatigue 9.61 £2.11* 6.58£1.76 6.28 P <0.05
Reduced 9.27 £1.94%* 6.43 +1.62 5.97 P <0.05
motivation

MFI: Multidimensional Fatigue Inventory; (*) indicates a significant difference, P < 0.05.
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Table 3: Mean value and significance of handgrip strength, six-minute walk test and MFI total score and
fatigue symptom dimensions in group (B) before and after training.

Mean + SD t Significance

Pre Post value
Hand gri P <0.05
) trengfh Fm mHg) | 13672£17.14 | 16045 19.13 6.23
Six minute walk | 355 o1 1 3496 | 37523 +38.21 7.12 P <0.05
test (meter)
MFI total score 56.78 £ 11.45 47.25+10.17 5.24 P <0.05
Fatigue symptom dimensions
General fatigue 14.41 + 1.86 11.53+1.75 421 P <0.05
Physical fatigue 13.56 +£2.28 10.49 +1.87 3.72 P <0.05
Reduced activity 10.72+2.21 9.15+2.16 3.63 P <0.05
Mental fatigue 10.13£2.12 8.62 + 1.85 3.47 P <0.05
Reduced 9.64 +1.32 8.23+1.27 3.42 P <0.05
motivation

MFI: Multidimensional Fatigue Inventory; (*) indicates a significant difference, P < 0.05.

Table 4: Mean value and significance of handgrip strength, six-minute walk test and MFT total score
and fatigue symptom dimensions in group (A) and group (B) after training.

Mean + SD t Significance

Group (A) Group (B) value
Hand grip 18242 +21.26* | 16045+ 19.13 | *2! P<0.05
strength (mmHg)
Six minute walk | 431 15 45 51% | 37523 £3821 | *°3 P <0.05
test (meter)
MFTI total score 38.71+9.31 47.25+10.17 3.81 P <0.05
Fatigue symptom dimensions
General fatigue 10.22 + 1.83 11.53+1.75 3.76 P <0.05
Physical fatigue 9.13+1.74 10.49 + 1.87 3.62 P <0.05
Reduced activity 7.21+2.11 9.15+2.16 3.48 P <0.05
Mental fatigue 6.58 £1.76 8.62 +1.85 341 P <0.05
Reduced 6.43 +£1.62 8.23+1.27 3.39 P <0.05
motivation

MFI: Multidimensional Fatigue Inventory; (*) indicates a significant difference between the two groups, P < 0.05.

Discussion

Reduced physical functioning and muscle wasting are
common among HD patients **°. Many studies approved
that exercise training improved exercise tolerance and
quality of life of HD patients **. The differences be-
tween aerobic and resisted exercise on exercise tolerance
and fatigue response in HD patients is not clear although
about 8% of HD patients practice physical training at
least one training session weekly *.
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Regarding fatigue symptoms, the results of our study ap-
proved that 6 months of exercise training program mod-
ulated fatigue symptoms in HD patients. Many previous
trials repoted that exercise training to alleviate fatigue
sensation in HD patients ***!. While, Maniam et al. men-
tioned that low to moderate intensity exercise training
conducted for three months with three sessions/week re-
sulted in reduced fatigue and improved QOL**. However,
Yang et al., stated that low to moderate intensity exercise
training conducted for six weeks resulted in reduced fa-
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tigue among Taiwanese breast cancer women receiving
radiotherapy *. Moreover, Sangelaji et al. conducted a
randomized controlled study of combined aerobic and
strengthening exercise for ten weeks that resulted in im-
proved QOL and alleviate fatigue **.

Both intra-dialysis aerobic and resisted exercise-training
sessions for six months resulted in improved exercise tol-
erance with greater significant changes in HD patients re-
ceived aerobic exercise training, Results of our study ap-
proved with Bae et al. stated that aerobic exercise training
significantly improved physical function and QOL in ten
HD patients . In addition, Chang et al. proved that in-
tradialysis leg ergometry for two months alleviated fatigue
and improved physical fitness among CKD patients™.
However, Vanden Wyngaert et al. mentioned that aero-
bic exercise improved exercise capacity and glomerular
filtration rate of CKD patients . While, Esteve Simo et
al. found that low intensity 3 months exercise program
improved maximum quadriceps length strength, hand-
grip, six-minutes walking test, Beck Depressive Inventory
(BDI) and Health-related quality of life questionnaire in
22 eldetly patients on HD *. In addition, Molina-Robles
et al. found that functional capacity significantly improved
in 68 elderly patients on haemodialysis following 12
weeks of physical activities . In the other hand, Ribeiro
and colleagues reported that 8 weeks of resisted intradi-
alytic training resulted in significant improvement in QO
of 15 renal patients chronic in hemodialysis *. Moreover,
Frih et al. stated that 4 months of combined resistance
and endurance training program had a beneficial effect
on QOL measured by SF-36 questionnaire and physical
capacity measured by 6-min walk test, handgrip force and
sit-to-stand-to-sit tests in chronic hemodialysis patients*'.
However, Uchiyama et al. reported that QOL subscales
and exercise tolerance improved following 3 months of
home-based aerobic exercise performed thrice weekly
and resistance training twice weekly in dialysis patients *.
Similarly, three months of aerobic and resisted exercise
training improved exercise capacity in CKD patients .

The mechanisms of improvements on HD patients fol-
lowing exercise training included reduction in the num-
ber and size of lower limb muscles fibers associated with
improved type II muscle fibers cross-sectional area of *,
reduced inflammatory markers *, increased in the protein

synthesis *, increased exercised muscles blood flow ¥, in
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addition to improved QOL and emotional status®. The
current study encountered few limitations that included
short period of follow up, absence of combined resisted
and aerobic training and inability to conduct the double
blind study where exercise training type is unknown for
both HD patient and physical therapist. The results of
current study confirmed the value aerobic and resisted
exercise in HD patients

Conclusion

Aerobic exercise alleviates fatigue and improves exercise
tolerance more effective than resistance exercise among
hemodialysis patients.
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