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Abstract
Background: Hemodialysis is the most commonly used method for dialysis; nonetheless, it causes
some problems, such as the pain associated with fistula needle insertion. Pain relief is one of the main
skills of nurses, and reflexology can be used as a golden key for this puzzle.
Aim: The present study aimed to assess the effect of foot reflexology on the pain of arteriovenous
fistula (AVF) access.
Method: This parallel double-blind clinical trial study was conducted on 50 female patients referring
to Imam Reza Medical Center in Tabriz, Iran, in 2020-2021. The participants were randomly allocated
to two groups of intervention and control using block randomization in a 1: 1 ratio. The intervention
group received foot reflexology before hemodialysis for 20 min (10 min for each foot), while the
control group received routine ward care. The data were collected through demographic characteristics
and visual analog scale (VAS) questionnaires. Data were analyzed in SPSS 23.
Results: In terms of place of residence, 96% and 88% of participants in the intervention and control
groups lived in urban areas, respectively. Moreover, 72% and 64% of patients in the two groups of
intervention and control had a history of hypertension, respectively. Furthermore, foot reflexology had
a statistically significant effect on the mean score of pain intensity during three sessions of
reflexology over time.
Implications for Practice: It is recommended that foot reflexology be used to reduce the pain of
needle entry into the arteriovenous fistula in hemodialysis patients since reflexology is non-invasive
nursing care with an easy procedure and effective in pain relief.
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Introduction
Chronic kidney disease is a long-term progressive problem that affects kidney function (1).
According to the CDC (Centers for Disease Control and Prevention(, 15% of adults in the United
States, about 37 million people, suffer from chronic kidney disease (2). Although kidney
transplantation is the treatment of choice for patients at the End Stage Kidney Diseases (ESKD),
dialysis is the predominant treatment in most countries (3). Hemodialysis is the most commonly
used method among dialysis methods (4, 5). It has been predicted that by 2030, the use of
alternative therapies for kidney function worldwide will be more than doubled to 5.4 million, and
the highest growth rate will be in Asia (3).
Suitable vascular access is one of the main challenges in hemodialysis wards (6). Arteriovenous
fistula (AVF) is considered the preferred vascular access option for most hemodialysis patients,
offering the best results due to the need for less intervention to maintain function and lower risk of
infection than other methods (3, 7, 8). One of the most common problems with AVF is pain during
needle insertion into the fistula (9). In this regard, the pain of needle insertion into a fistula was
very unbearable as reported by 50% of patients (10). The multiplicity of this problem during the
life of these patients reduces their quality of life (11). The experience of repeated pain has a
negative impact on various aspects of life in hemodialysis patients. Moreover, it decreases one’s
ability and performance in response to social problems and can also affect the level of
hemodialysis acceptance in patients, thereby reducing their quality of life (12, 13).
The mitigation of patients' pain with nursing interventions is one of the remarkable99 skills of
nurses. They are responsible for managing patients' pain with their measures and providing practical
solutions for it (14). Multiple methods can be employed for reducing the pain of AVF needling,
including the use of intradermal lidocaine, buttonhole technique, EMLA cream, ethyl chloride spray,
and programmed distraction. Some of these strategies can negatively affect the function of AVF;
therefore, they cannot be used for all patients. Topical medications may be less absorbed in
hemodialysis patients due to some epidermal barriers, topical lidocaine makes venipuncture difficult,
and EMLA ointment may cause skin allergies in some patients (15).
Reflexology is an independent nursing intervention and a branch of complementary medicine, which
is a non-invasive, simple, low-cost, and uncomplicated method, and therefore, it can be considered
one of the effective ways to manage pain in hemodialysis patients(16-18). Reflexology is based on the
idea that each part of the body has a corresponding reflection area on the feet, hands, and ears as a
mirror of the body. The stimulation of specific reflections in these areas affects related organs and
systems (19).
Due to the contradictory results on the effect of reflexology as an effective nursing intervention in
reducing pain (20, 21), the negative impact of other pain-relieving strategies, and the possibility of
damage to the AVF, the present study aimed to determine the effect of foot reflexology on pain
intensity associated with needle insertion into AVF in patients undergoing hemodialysis.
Methods
The present parallel-arm double-blind clinical trial study was conducted on 50 female patients
undergoing hemodialysis through AVF in Imam Reza Medical Center in Tabriz as an educational
center in northwestern Iran from January 2020 to June 2021. The researcher had held reflexology
theory and practice training sessions in the School of Rehabilitation and received a certificate of
intervention competence.
The inclusion criteria were as follows: the age range of ≥18 years, absence of neuropathological
problems, no skin diseases in the patient's legs, and a history of hemodialysis through the AVF for
at least three months. On the other hand, the exclusion criteria entailed being a candidate for kidney
transplantation, receiving painkillers 8-12 hours before hemodialysis, drug addiction, as well as the
presence of any wounds, fractures, amputation, and deep vein thrombosis in the legs.
The participants were randomly assigned to two groups of intervention and control. The sample
size was calculated based on the pain variable, using G*POWER software (version 3.1.2) and
based on a study by Arab et al. (22). In this regard, the sample size was estimated at 60 subjects
(n=30 in each group) considering mean1=5.54 and assuming 20% reduction in pain following
Reflexology, mean2=4.39, sd1=sd2=1.22 and considering 90% power, α=0.05, using the two tailed test, and 20% possible drop out. However, 10 cases did not meet the inclusion criteria and

Copyright © 2022 Mashhad University of Medical Sciences, All rights reserved. Available on line: https://ebcj.mums.ac.ir/article_19548.html

25

Evidence Based Care Journal. 2022, 12 (1): 23-30

Patients assessed for eligibility in first phase (n=60)
Exclusion from the study
Non-compliance with inclusion
criteria (n=10)
n = (10)

Registration

Random allocation (n=50)

Patient allocation

Assigned to the group of reflexologies
)n=25(

Assigned to control group
)n=25(

Follow up

Continuation of participation in the
study in the intervention group
)n=25(

Continuation of participation in
the study in the control group
)n=25)

Analyze
Data analysis
)n=25(

Data analysis
)n=25(
Figure 1. Clinical trial flowchart

were excluded (Figure 1).
Firstly, the participants were provided with the objectives of the study, the method of reflexology, and
the routine care of the hemodialysis ward; thereafter, the eligibility criteria were investigated and
eligible subjects signed a written consent form. Following that, the demographic characteristic form
was filled out by the researcher and the needling pain was determined at baseline “during three
hemodialysis sessions one week before the commencement of the intervention”.
Out of 60 patients who were initially assessed in this study, 50 cases were eligible for inclusion in the
study and were randomly assigned to the reflexology and control (routine care) groups using RAS
(Random Allocation Software) and random blocks with block sizes of 4 and 6 for in a 1: 1 ratio after
baseline pain measurements. A random allocation sequence was generated by the person non-involved
in the research. Allocation into the groups was concealed using sequence, uniform, opaque, and sealed
envelopes which were numbered from one to the end. Envelope number one was given to the first
patient included in the study, and this process continued until the end. Therefore, the researcher and
the participants had no information about the type of intervention until the envelopes were opened.
The assessment of study outcomes was performed by a clinician who was not involved in the
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research. In this study, the statistical analyzer and outcome investigator were blind to the type of
intervention.
Due to the condition of the Covid-19 pandemic, the researchers went to patients' beds after wearing
personal protective equipment. Patients were evaluated over two periods. During the first period, three
days a week, the intensity of pain was measured using the VAS when the needle was inserted into an
arteriovenous fistula without any intervention for all patients. Thereafter, in the second period, the
patients were randomly assigned to two groups: the first group received the intervention (reflexology),
while the second group received the routine care of that ward.
In order to conduct reflexology, the patients lay on a hemodialysis special bed in a semi-sitting
position with their head at a 30-degree angle to their body, and a small pillow was then put under
their feet for their comfort. The room was well ventilated and quiet. Firstly, the participants learned
how to use the study scale; subsequently, foot massage was started after the researcher washed his
hands and cleaned the patient's feet according to their preference with water or a wet handkerchief.
To prevent friction, Firoz baby oil which had been made in Iran and had no therapeutic properties
was used.
The duration of reflexology in each session was 20 min (10 min for each foot), starting from the
right foot and continuing with the left one. All parts of the right foot were massaged for 5 min;
thereafter, the areas related to the kidney under the big toe and the solar plexus were massaged for
5 min. These steps were repeated for the left foot (10 min for the right foot and 10 min for the
left one).
The patient's skin surface was cleaned with 70% alcohol-soaked cotton, and after 5 min, the alcohol
was dried from the patient's skin, and a fistula needle was inserted by a nurse for each patient. In all
cases, the needle entered the patient's fistula at an angle of 20-30 degrees and it was the same in terms
of size (No. 16), shape, and company. The severity of patients' pain was recorded immediately after
the insertion of the fistula needle based on patients’ responses. In both intervention and control
groups, data were measured and recorded with the help of an assistant who was not aware of the
allocated intervention. After the massage, the researcher washed each patient's hands to dissipate
negative energies in saltwater. In the control group, which received routine ward care, pain intensity
was assessed similar to the reflexology group. To control study biases, the intervention was performed
on even days and control on odd days.
The data collection tool consisted of two parts: the demographic characteristics from and the VAS
questionnaire. This tool is a 10 cm ruler with the word painless written on the left end and the most
severe pain on the right end, which should be marked with a dot only. The VAS was used for this
purpose since the pain of needle insertion into AVF is considered acute pain which is onedimensional. The VAS is a standard tool with good validity and reliability based on the study by
Williamson and Hogarth (23). The validity and reliability of this tool have also been mentioned in
nursing references (24, 25).
After data collection, their statistical analysis was performed in SPSS software (version 23).
Firstly, the normality of data distribution was checked using the Kolmogorov-Smirnov test. MannWhitney test was used for the data which did not have a normal distribution. Independent t -test
and chi-square test were used for analyzing data with normal distribution; moreover, repeated
measures test was used to compare the effect of reflexology on pain intensity at different times
adjusted for age and baseline pain scores. A p-value of less than 0.05 was considered statistically
significant.
Results
A total of 50 female patients aged 18 years and older participated in this study. The mean age scores
of patients in the intervention and control groups were reported as 56.20±10.13 and 61.56±14.29
years, respectively. Moreover, 84% of patients in both groups were married and all were housewives.
None of the patients had a history of smoking or drug abuse. Other personal social information is
displayed in Table 1. The results indicated that there was no significant difference between the two
groups in terms of demographic data (Table 1).
The mean score of pain intensity during fistula needle insertion in the first period in hemodialysis
patients between the two groups is presented in Table 2. The results suggested that there were no
statistically significant differences between the two groups, except for pain intensity in the first
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Table 1. Distribution of Socio-demographic characteristics of hemodialysis patients in the two groups
Groups
Intervention
Control
Variables
P-value
(N=25)
(N=25)
n (%)
n (%)
Duration of kidney failure
5.0 (10.5)
5.0 (7.0)
0.58*
(years) of hemodialysis of the desired fistula
Duration
3.0 (3.0)
2.5 (2.20)
0.49*
(years)
Illiterate
9 (36%)
15 (60%)
Literacy, reading and writing
8 (32%)
3 (12%)
Level of
High school
4 (16%)
3 (12%)
>0.418**
Education
Diploma
2 (8%)
2 (8%)
Bachelor
2 (8%)
2 (8%)
Diabetes
People
with a
history of
disease

High blood fats
High blood pressure
Kidney failure in firstdegree relatives

Place of
residence
*Mann-Whitney

Yes
No
Yes
No
Yes
No
Yes
No

10 (40%)
15 (60%)
6 (24%)
19 (76%)
18 (72%)
7 (28%)
1 (4%)
24 (96%)
1 (4%)
24 (96%)

village
City
** Independent t-test

15 (60%)
10 (40%)
9 (36%)
16 (64%)
16 (64%)
9 (36%)
2 (8%)
23 (92%)
3 (12%)
22 (88%)
*** Fisher’s exact test

0.25***
0.53***
0.76***
>0.999***

0.61 ***

Table 2. Mean score of pain intensity during fistula needle insertion before the intervention period in
hemodialysis patients in the two groups
Groups
Intervention
Control
Variables
P-value
(N=25)
(N=25)
Standard deviation ± mean
Standard deviation ± mean
First session
5.75±2.70
4.00±2.12
0.015*
Second session
5.56±2.97
4.36±2.48
0.128*
Third session
5.40±3.07
4.28±2.76
0.181*
* Independent t-test

session (P=0.015). To determine the effect of reflexology intervention on pain intensity, the
baseline scores in the first period and the age of the individuals during the statistical analysis were
adjusted.
The mean score of pain intensity during fistula needle insertion in the second period among
hemodialysis patients in the two study groups was examined in Table 3 and Figure 2. The results after
data analysis indicated that reflexology had a statistically significant effect on the mean score of pain
intensity during three sessions of reflexology over time (first session P=0.495, second session
P=0.005, and third session P=0.015).
Table 3. Pairwise comparison of pain intensity during fistula needle insertion after intervention in
hemodialysis patients in the two groups
Groups
Adjusted mean difference
Pain
P-value
)confidence interval 95%(
Intervention
Control
First session
4.77± 2.00
4.39±2.10
-0.38 (-1.47 to 0.72)
0.495*
Second session
3.48±1.27
4.64±1.37
-1.59 (-0.51 to -2.67)
0.005*
Third session
3.84±1.26
4.64±1.44
-1.37 (-2.47 to -0.27)
0.015*
*Repeated measure ANOVA
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Figure 2. Mean score of pain intensity due to fistula needle insertion in the first to third sessions by
study groups

Discussion
In recent years, non-pharmacological treatments, such as complementary medicine, have attracted
the attention of all patients. Complementary medicine which has a comprehensive and accessible
nature without any side effects can be used to increase the physical and mental comfort of patients.
The present study aimed to evaluate the effect of foot reflexology on the intensity of pain associated
with fistula needle insertion in hemodialysis patients. The results pointed to the significant effect of
foot reflexology on pain intensity during fistula needle insertion during three reflexology sessions
over time.
In agreement with the result of the present research, Sayari et al. (26) performed a study on 90
patients with acute myocardial infarction and concluded that the severity of myocardial infarction
after 20 min of foot reflexology decreased significantly immediately after its completion. The
literature review did not yield a study that examine the direct effect of reflexology on pain associated
with fistula needle insertion in hemodialysis patients. Therefore, we compared and reviewed the
present research with the most similar studies.
In the past, the results of most studies indicated the low or no effect of reflexology (27, 28);
nonetheless, recent investigations have pointed to the marked effect of reflexology on the reduction
of pain. For instance, in their study, Derrick et al. (29) introduced reflexology as a suitable solution
to reduce neuromuscular pain in inpatients and outpatients. In a study carried out by Baluchi (30)
entitled " Effect of acupressure of points SP6 and ST36 on pain caused by needle fistula in
hemodialysis patients", the severity of needle pain in these patients was measured by VAS scale. The
results showed a decrease in pain intensity in the acupressure group, as compared to that in the
control group.
The results of the study by Korask et al. (31) demonstrated that foot massage reduced the severity of
pain and anxiety in patients after laparoscopic cholecystectomy. Consistent with the results of the
present study, in the stated research, foot massage over time had a more dramatic effect on the
reduction of pain. Tian et al. (32) in their meta-analysis entitled “Effect of foot reflexology on pain
and physiological indicators in postoperative patients” pointed to the effect of foot reflexology on the
reduction of pain after surgery.
One of the strengths of this study was the great cooperation of patients and hemodialysis nurses.
Numerous studies have been performed on the effect of reflexology on the reduction of pain, and it
has been proved that reflexology can reduce acute pain. Therefore, the current study aimed to assess
the effect of foot reflexology on pain of arteriovenous fistula (AVF) that had not been performed
before. Among the notable limitations of this study, we can refer to participants’ different perceptions
of pain stimuli, and the impossibility of using a fixed nurse for all patients. Moreover, due to the
gender restrictions of the sample and the mere inclusion of females, the results cannot be generalized
to the whole community.
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Implications for Practice
The results pointed to the effect of foot reflexology on the severity of pain at the site of fistula needle
insertion in female patients undergoing hemodialysis. Based on the results of the present study, it is
recommended to place foot reflexology for male hemodialysis patients before the needle is inserted
into AVF since reflexology is non-invasive nursing care with an easy procedure, low cost, and
effective in pain relief.
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