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Background: Multiple treatment modal-
ities have been used to treat complica-
tions such as pain and fatigue in patients 
undergoing hemodialysis. However, the 
combined effectiveness of reflexology and 
back massage (BM) in relieving pain and 
fatigue in patients undergoing hemodi-
alysis is limited and this study aims to fill 
this research gap.

Materials and methods: A pre- and 
post-test experimental study design was 
adopted in which 60 patients (n = 60) 
undergoing dialysis were randomized 
into two groups of 30 each using a simple 
randomization technique. The subjects of 
experimental group I received foot reflex-
ology (FR) and BM, while experimental 
group II received only BM. The interven-
tion lasted 2 days per week for 4 weeks. 
To examine the effectiveness of the treat-
ment both before the intervention and at 
the end of the fourth week, two variables 
were evaluated: (i) pain intensity, which 
was measured using the visual analogue 
scale (VAS) and (ii) fatigue experienced by 
patients, which was measured using the 
Fatigue Severity Scale (FSS).

Results: Subjects treated with FR and 
BM showed better reduction in VAS (mean 
difference: 1.06, 95% confidence interval 
(CI): 0.299–1.834, p < 0.05) and FSS (mean 
difference: 6.61, 95% CI: 0.230–11.90, p < 
0.05) than the subjects exposed to BM 
only, with a significance level of 0.05.

Conclusion: The combination of FR and 
BM has been found to be significantly 

more effective than BM alone in manag-
ing the health risks of pain and fatigue in 
hemodialysis patients.

KEYWORDS: Foot reflexology; back 
massage; hemodialysis; pain; fatigue

INTRODUCTION

End-stage renal disease (ESRD) is the 
point where the kidneys are unable to 
carry out their vital tasks. It substantially 
affects those patients’ general health and 
quality of life and requires lifelong care, 
such as hemodialysis.(1) Hemodialysis is 
a life-sustaining treatment for patients 
with kidney or renal failure, where blood is 
removed from the patient, filtered through 
an artificial kidney called a dialyzer, and 
then returned to the patient.(2) This pro-
cess involves the extracorporeal removal 
of waste products and excess fluids that 
accumulate due to the kidneys’ inability 
to perform their excretory functions.(3) It is 
a lifelong therapy for patients with ESRD 
with a frequency of 2–3 times per week for 
4–5 h per session. Prolonged dialysis can 
cause stress and various psychological and 
social problems and lead to psychological 
disorders. Fatigue is a common feeling 
experienced by 60–97% of hemodialysis 
patients.(4) In addition to other compli-
cations, hemodialysis patients are more 
likely to experience pain during catheter 
insertion due to painful procedures, acute 
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complications of hemodialysis, and pain-
ful syndromes such as neuropathic and 
musculoskeletal syndromes.(5) Compli-
cations such as tip misplacement and 
puncture of the mediastinum can also 
contribute to catheter insertional pain.(6) 
In addition, pain in hemodialysis patients 
is linked to poor treatment compliance, 
sleep issues, repeated hospital stays, a 
lower standard of living, and high death 
rates.(7) Besides these, fatigue is a common 
symptom among hemodialysis patients 
and is mediated by several physiological 
processes. Indolamine-2,3-dioxygenase 
activity is one such mechanism that is 
linked to fatigue and alterations in muscle 
mass and function—a recent study found 
that 54% of maintenance hemodialysis 
patients experienced increased fatigue 
owing to dialysis, suggesting that hemo-
dialysis may contribute to the incidence of 
fatigue in these patients.(8) Several other 
studies also highlighted the prevalence of 
fatigue in patients undergoing hemodialy-
sis, which is associated with lower quality 
of life, depression, and poor sleep quality.(9) 
Several treatment methods have been 
used to manage pain caused by catheter 
insertion during hemodialysis treatment. 
These methods include cooling sprays,(10) 
lidocaine sprays,(5) and EMLA cream.(11) 
Physical therapy also plays a significant 
role in managing catheter insertion pain. 
In particular, aerobic exercises such as 
walking, cycling, and swimming have been 
shown to reduce pain and improve physi-
cal function in hemodialysis patients.(12,13) 
Likewise, resistance exercises, including 
weightlifting and resistance band exer-
cises, can help improve muscle strength 
and reduce pain in hemodialysis patients.(5) 
Other physical therapy treatments such 
as tai-chi, stretching exercises, reflexology, 
acupressure, aromatherapy, massage, and 
yoga show potential benefits in reducing 
fatigue and improving quality of life in 
hemodialysis patients.(14–16)

Reflexology is a complementary medi-
cine practice that involves applying 
pressure to certain points on the feet to 
stimulate the body’s organs and systems. 
It can reduce fatigue and increase daily liv-
ing activities in hemodialysis patients.(17,18) 
Furthermore, it has been found that reflex-
ology techniques, specifically, foot reflexol-
ogy (FR), help hemodialysis patients man-
age their pain.(19,20) Similar findings from 
past research indicate that back massages 
(BMs) are a useful non-pharmacological 

treatment for pain and fatigue in hemo-
dialysis patients.(4,21) Despite the existence 
of these treatment approaches, the com-
bined effectiveness of FR and BM in reliev-
ing pain and fatigue in patients undergo-
ing hemodialysis is limited. This research 
examined the efficacy of FR and BM in 
reducing pain and fatigue in hemodialysis 
patients, in an effort to add to the body of 
literature.

METHODOLOGY

Study Design

This study was a prospective, single-
blinded, randomized trial. Accordingly, the 
investigators chose a pre-test, post-test 
experimental group design with two dif-
ferent intervention groups in which inter-
vention group I received FR and BM and 
intervention group II received BM alone to 
determine the combined effectiveness of 
FR and BM on pain and fatigue in patients 
undergoing hemodialysis.

Subjects

This study focused on patients undergo-
ing dialysis in selected private hospitals in 
Coimbatore city, India. The study was con-
ducted between October 15, 2023 and June 
1, 2023, and all patients undergoing dialysis 
in four selected tertiary care hospitals in 
Coimbatore city were included in this study 
after obtaining formal approval from these 
hospitals. It was carried out in accordance 
with the principles of the Declaration of 
Helsinki and all participants signed writ-
ten informed consent before the planned 
therapeutic intervention. Formal ethical 
approval was granted by the study settings 
for conducting this study (study setting 
name hidden for blinded review purposes) 
(clinical ethical committee approval num-
ber AH-ECA-5-2023). The required number 
of samples was calculated as 34 per group 
based on the assumption of 80% power 
using a two-tailed test with a significance 
level of 0.05 and an expected dropout rate 
of 10%.(22) Subsequently, 68 participants 
were selected using a criterion-based 
simple random sampling method (Fig-
ure 1). The following criteria were used to 
screen the subjects and include them in 
the sampling frame: (i) both genders over 
35 years of age; (ii) hemodialysis for at least 
3 months and twice a week; (iii) stable 
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hemodialysis regimen for the last 4 weeks, 
with no expected changes during the study 
period; (iv) ability to give informed consent 
or have a legally authorized representative 
to give consent; and (v) willingness to com-
ply with the study protocol and participate 
as planned treatment schedule. Excluded 
from the study were patients with skin 
lesions, open foot wounds, malignancies, 
thrombosis, bleeding disorders, cognitive 
impairments, or psychiatric disorders that 
could affect their ability to participate or 
provide reliable feedback. Based on those 
subjects meeting the inclusion criteria, a 
sampling frame was developed using a 
computer-generated random table and 
68 participants were randomized into 
two groups of 34 each using a simple ran-
dom sampling approach. Furthermore, 
to avoid selection bias, a random sample 
across multiple hospitals is ensured, with 
standardized recruitment protocols in the 
form of strict inclusion criteria, and the 
randomization process is managed by a 
blinded independent coordinator who 
ensures that participant characteristics 

(e.g., age, gender, type/stage of renal dis-
ease, and general health status) are bal-
anced between groups and helps enhance 
generalizability and fairness in treatment 
comparisons, thus overcoming these con-
founding factors.

Methods

Prior to being exposed to the selected 
treatment procedures, all of the subjects 
were randomized into two groups of 34 
each using a simple randomization tech-
nique. However, eight test subjects were 
unable to complete the study period and 
dropped out. While subjects in experimen-
tal group I (EG-I) received both FR and 
BM, those in experimental group II (EG-II) 
only received BM. According to the study 
protocol, the interventions were delivered 
by two licensed physical therapists who 
are part of a research team with 10–15 
years of clinical experience in manual and 
manipulative therapy techniques and who 
have acquired formal training in mas-
sage therapy in addition to their formal 

Figure 1.  Randomization flow chart showing subjects’ involvement in the study.
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postgraduate master’s degree in physical 
therapy. All subjects were subjected to 
pre-measurement of outcome parameters 
before proceeding to dialysis, i.e., pain and 
fatigue level. All subjects received com-
mon instructions to follow throughout the 
study period. Before patients were taken to 
hemodialysis, FR and BM were performed. 
First, the subjects received a 30-min BM 
while lying on their side, which gave them 
the most comfort. Following this, FR was 
given, which lasted 30 min, with 15 min for 
each foot. The FR and BM interventions 
lasted 2 days per week for 4 weeks (eight 
sessions in total). Two variables were used 
to assess the effectiveness of the treat-
ment technique: (i) pain intensity, which 
was measured using the visual analogue 
scale (VAS) and (ii) fatigue experienced 
by patients, which was measured using 
the Fatigue Severity Scale (FSS). The FSS 
measures changes in fatigue severity and 
includes items related to motivation, physi-
cal activity, work, family, and social life. FSS 
has nine items, and each item is rated on 
a 7-point scale, where 1 means the patient 
strongly disagrees with the statement and 
7 means the patient strongly agrees with 
the statement. Therefore, 9 is the mini-
mum score and 63 is the maximum score. If 
the patient’s total score is 36 or higher, they 
are considered fatigued and may require 
further evaluation by a physician.(23) FSS is 
internally consistent, has good test–retest 
reliability, and correlates well with visual 
analogue measurements.(24) It has been 
used in multiple studies to assess fatigue 
severity in hemodialysis patients.(25) Mea-
surements were taken on the first day (day 
1), before patients were exposed to pre-
intervention, and at the end of each treat-
ment session. However, to determine the 
effectiveness of the treatment, this study 
uses a post-intervention measurement 
with similar VAS and FSS tools, conducted 
at the end of the fourth week of interven-
tion, immediately after the last treatment 
session. Blinding of both the treating phys-
iotherapist and the participating subjects 
was practically not possible and there-
fore the treating physiotherapist was not 
blinded due to the regulations of the study 
setting. However, blinding occurred at 
the level of measurement of the outcome 
variables and data collection because 
the physiotherapists involved in the ran-
domization were neither involved in the 
implementation of the therapeutic inter-
vention nor in the data collection process. 

Two independent physical therapists, not 
involved in the randomization or applica-
tion of the interventions, were involved in 
recording the outcome measures using a 
standard VAS and FSS tool to ensure con-
sistent recording of the data. To facilitate 
this, an orientation session was offered to 
both physical therapists by the principal 
investigator prior to the start of this study. 
To overcome/minimize the impact of 
inherent biases in study design, research-
ers also took several steps, including strict 
adherence to proper random assignment 
to treatment groups, maintaining single 
blinding so that participants do not know 
which treatment they are receiving, and 
uniform intervention procedures were 
used across all hospitals involved in this 
study to prevent differences in treatment 
protocol execution, and standard forms 
were used to document treatment details 
and follow-up. As such, two well-trained 
physical therapists delivered interventions 
consistently and avoided unintentional 
bias in treatment application.

Description of Experimental Interventions

Foot reflexology
The authors adopted the FR protocol 

from previous studies.(26) Therefore, the 
first steps in FR are relaxation exercises 
involving rubbing, patting, and squeez-
ing motions with the thumb, finger, and 
hand lasting for 30 min, with 15 min for 
each foot. The therapist applies FR in a 
top-down fashion. First, the big toe points 
corresponding to the pituitary gland, hypo-
thalamus, brain, and pineal body are softly 
massaged. Following this, the area from 
the big toe to the middle of the back side 
of the heel is massaged along the medulla 
spinalis body point. Finally, reflexology is 
applied to all areas of the foot correspond-
ing to the nerve projections after applying 
pressure to the solar plexus. The FR ses-
sion ends with the application of the same 
relaxation techniques discussed previously.

Back massage
The subjects were given a 30-min BM by 

the investigators while they were lying on 
the side that provided them with the most 
comfort. The massage was applied before 
each patient’s hemodialysis session for a 
period of 4 weeks.(27) Three to five drops 
of baby oil were used to lessen friction 
during the massage. The massage tech-
niques, which include friction, petrissage, 
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and effleurage, were applied in a stan-
dard room temperature setting. Specific 
movements, such as rotations beneath 
the upper cervical region, are used in the 
slow stroke BM. Slow strokes are applied 
along the spinal column during the entire 
session. Light taps are applied to various 
areas of the patient’s back to produce a 
therapeutic effect. This massage technique 
uses slow, rhythmic, and soft strokes to 
enhance the patient’s sensory awareness 
and promote relaxation.

Statistical Analysis

Data were analyzed using SPSS (Sta-
tistical Package for Social Sciences) for 
Windows, version 23.0 (IBM Corp., Armonk, 
NY, USA). For each outcome parameter, 
a paired t-test was used to determine 
whether there was a significant difference 
between the pre- and post-treatment 
scores. The effectiveness of treatment 
between the two intervention groups was 
also evaluated using an unpaired t-test 
on two outcome measures. The extent 
of change in the mean of an outcome 
measure from one time point to another 
was also determined by calculating the 
effect size (r) (Cohen’s d).(28,29) Further-
more, the standard deviation approach, a 
distribution-based method, was used for 
calculating the minimal clinically impor-
tant difference (MCID) in pain (VAS), and 
the FSS after the application of FR and BM 
in patients undergoing hemodialysis.(30)

RESULTS

Taking into account those who dropped 
out of the study (n = 8), 30 subjects con-
tinued until the end of the intervention 
period—data from all participants (n = 30) 
were subjected to statistical treatment with 

a significance level of 0.05. It was observed 
that patients undergoing hemodialysis 
and subjected to BM showed a significant 
reduction in VAS (mean difference: 1.87, 
95% confidence interval (CI): 1.49–2.24, p < 
0.05) and FSS (mean difference: 3.03, 95% 
CI: 2.35–3.72, p < 0.05) between the pre- and 
post-intervention periods at a significance 
level of 0.05 with a large effect size (Table 1).

Similarly, patients undergoing hemodi-
alysis who were exposed to the treatment 
combinations of FR and BM showed a 
signif icant reduction in pain intensity 
(mean difference: 2.73, 95% CI: 2.24–3.23, 
p < 0.05) and FSS (mean difference: 8.74, 
95% CI: 6.84–9.56, p < 0.05) between the 
pre-intervention and post-intervention 
periods at 0.05 level of significance with a 
large effect size (Table 2).

Additionally, a clinically significant dif-
ference with a medium effect size was 
observed in the post-intervention mean 
scores of FSS and VAS between the two 
experimental groups at the end of the 
fourth week of therapeutic intervention. 
More specifically, EG-I, which received both 
FR and BM, showed better improvement 
than EG-II, which only received BM, in both 
FSS (mean difference: 6.61, 95% CI: 0.230–
11.90, p < 0.05) and VAS scores (mean dif-
ference: 1.06, 95% CI: 0.299–1.834, p < 0.05) 
with a significance level of 0.05 (Table 3).

DISCUSSION

The aim of this study was to compare the 
effectiveness of FR and BM over a period 
of 4 weeks in patients undergoing hemo-
dialysis with the expectation of reducing 
their pain and fatigue associated with 
catheter insertion.

After 4 weeks of intervention (two ses-
sions per week), subjects undergoing 
hemodialysis showed statistically and 

Table 1.  Analysis of Pain and Fatigue Severity Scale in Hemodialysis Patients After the Application of Back Massage

Outcome 
Parameter

Pre-Intervention 
Stage

Post-Intervention 
Stage

t-Value 95% Confidence Interval 
of the Difference

Effect Size (r)

Mean ± SD Mean ± SD Lower Upper

VAS 5.80 ± 2.12 3.93 ± 1.49 10.23* 1.49 2.24 0.89 (Large)

FSS 43.03 ± 11.30 40.0 ± 11.21 9.08* 2.35 3.72 0.86 (Large)

*Significant at 0.05 levels (p < 0.05).
FSS = Fatigue Severity Scale; SD = standard deviation; VAS = visual analogue scale.
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clinically significant improvements in pain 
and FSS following the application of FR 
and BM (Table 1). Besides, this study found 
that the calculated MCID (threshold) for 
pain (VAS) and FSS after applying FR and 
BM was 0.66 and 1.82 points, respectively. 
In addition, it was found that 100% of sub-
jects met the MCID threshold for pain 
and fatigue severity after the application 
of FR and BM. Likewise, the MCID values 
determined for pain and fatigue severity 
in the subjects who received BM were 0.50 
and 0.92, respectively. Furthermore, all 
subjects in this particular group met the 
MCID threshold for both pain and fatigue 
severity. The MCID concept is essential for 
evaluating patient-reported outcomes in 
hemodialysis patients, such as the degree 
of pain and fatigue,(31) and it represents the 
smallest change in scores that patients 
perceive as meaningful.(32) In the context of 
hemodialysis, understanding MCID scores 
for pain and fatigue severity can be helpful 
in interpreting treatment effectiveness and 
patient satisfaction.(33)

Our results show that subjects treated 
with FR and BM showed a signif icant 

reduction in pain intensity according to 
VAS. Consistent with these results, a previ-
ous study also demonstrated that reflexol-
ogy and massage can help reduce symp-
toms that hemodialysis patients frequently 
experience, such as anxiety, fatigue, restless 
leg syndrome, and poor quality sleep.(19) 
While massage encourages relaxation, 
enhances blood circulation, and releases 
endorphins—which are the body’s natural 
analgesics—reflexology techniques target 
specific reflex points and lessen the expe-
rience of pain.(4,19) Therefore, the benefits 
of BM and reflexology for pain manage-
ment in hemodialysis patients underscore 
the value of complementary therapies in 
improving their overall health and quality 
of life.(34)

Similarly, this study also showed a sig-
nificant reduction in pain in the group that 
received BM where a mean difference of 
1.87 (95% CI: 1.49–2.24, p < 0.05) was observed 
between its pre- and post-intervention 
time intervals (Table 1). A previous study also 
showed that BM can significantly improve 
comfort levels by treating muscle cramps, 
back pain, and other ailments associated 

Table 3.  Analysis of Pain and Fatigue Severity Scale in Hemodialysis Patients After the Application of Therapeutic 
Interventions in Both Experimental Groups

Outcome 
Parameter

Groups Mean ± SD t-Value 95% Confidence Interval 
of the Difference

Effect Size (r)

Lower Upper

VAS EG-II 3.93 ± 1.49 2.78* 0.299 1.834 0.343 (Medium)

EG-I 2.87 ± 1.48

FSS EG-II 40.0 ± 11.21 2.08* 0.230 11.90 0.264 (Medium)

EG-I 33.39 ± 11.37

*Significant at 0.05 levels (p < 0.05).
EG = experimental group; FSS = Fatigue Severity Scale; SD = standard deviation; VAS = visual analogue scale.

Table 2.  Analysis of Pain and Fatigue Severity Scale in Hemodialysis Patients After the Application of Reflexology 
and Back Massage

Outcome 
Parameter

Pre-intervention 
Stage

Post-intervention 
Stage

t-Value 95% Confidence Interval 
of the Difference

Effect Size (r)

Mean ± SD Mean ± SD Lower Upper

VAS 5.60 ± 2.22 2.87 ± 1.48 11.42* 2.24 3.23 0.904 (Large)

FSS 42.13 ± 10.78 33.39 ± 11.37 12.33* 6.84 9.56 0.916 (Large)

*Significant at 0.05 levels (p < 0.05).
FSS = Fatigue Severity Scale; SD = standard deviation; VAS = visual analogue scale.
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with hemodialysis.(35) Several mechanisms 
are behind the efficacy of massage on pain 
reduction. One main mechanism involves 
stimulating the release of endorphins, 
which are the body’s natural analgesics 
and reduce pain perception while elevat-
ing feelings of well-being.(34) Furthermore, 
massage therapy can enhance blood cir-
culation, which lessens the commonly felt 
ischemia-induced pain during hemodi-
alysis and relieves muscle cramps.(36) The 
results of this study also indicate that there 
is a significant reduction in fatigue severity 
following massage therapy. This could be 
due to the fact that there is improved blood 
circulation after massage, which helps to 
remove metabolic waste products that 
accumulate during dialysis, thereby reduc-
ing the feeling of fatigue.(37) In addition, BM 
stimulates the parasympathetic nervous 
system, promoting relaxation and reducing 
stress levels, which contribute significantly 
to fatigue in hemodialysis patients.(38)

This study also reports that the subjects 
treated with FR and BM showed a signifi-
cant reduction in pain and fatigue severity 
after 4 weeks of intervention. Consistent 
with our findings, previous studies also 
confirmed that FR can significantly reduce 
fatigue and improve activities of daily liv-
ing,(17) and BMs have been associated with 
a decrease in fatigue scores in hemodi-
alysis patients after the procedure.(4) FR is 
believed to stimulate specific reflex points 
corresponding to various organs and sys-
tems in the body, promoting relaxation 
and improving blood circulation, which 
can relieve fatigue by improving oxygen 
and nutrient delivery to tissues and remov-
ing metabolic waste products more effi-
ciently.(4,17) It also triggers the release of 
endorphins, which are natural painkillers 
and mood enhancers, reducing feelings of 
fatigue and improving overall well-being.(16) 
In addition, both reflexology and foot mas-
sage can modulate the autonomic nervous 
system by reducing sympathetic activity 
and increasing parasympathetic activ-
ity, resulting in a state of relaxation and 
reduced stress levels, which are crucial for 
managing fatigue.(16)

Limitations

Because there is no control group, it 
is difficult to confirm observed changes, 
and the short-term intervention did not 
examine long-term effects. In addition, 
the subjects’ everyday activities were not 

observed, which could have influenced 
the outcome of the study. Future research 
should increase the sample size to gen-
eralize the results. In addition, there are 
some confounding factors such as age and 
frequency and duration of hemodialysis 
that might have influenced the study’s 
outcomes and the investigators formu-
lated specific inclusion criteria to recruit 
samples within a particular age range and 
those patients who are on hemodialysis 
for at least 3 months and the frequency 
of hemodialysis is twice a week as well as 
having patients who have a stable hemo-
dialysis regimen for the last 4 weeks, with 
no expected changes during the study 
period. Despite these strategies, it is rec-
ommended to conduct a longitudinal 
study in the future to overcome these 
factors.

CONCLUSION

The present study concluded that FR 
and BM were found to have short-term 
effects on pain and fatigue severity scores 
of subjects undergoing hemodialysis. Also, 
the study conf irms that, clinically, the 
protocol consisting of FR and massage 
therapy with two sessions per week for 4 
weeks is effective enough to reduce cath-
eter insertional pain and fatigue severity 
experienced by the patients undergoing 
hemodialysis. However, future studies can 
be conducted with a larger sample size, 
and the duration of the treatment protocol 
could be extended for a longer period of 
time to determine the long-term effective-
ness of the improvement achieved.
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