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Abstract

patients undergoing hemodialysis.

University of Medical Sciences in 2019.

Background: Fatigue is the most common symptom described by patients undergoing hemodialysis. Foot reflexology and then
aromatherapy, among the types of complementary medicine, are the most frequently used intervention to control fatigue in

Objectives: The purpose of the present study is to compare the effect of aromatherapy with geranium essential oil and foot
reflexology on Fatigue and daily activities of patients undergoing hemodialysis referred to the Hemodialysis Centers of Dezful

Methods: This randomized controlled clinical trial was conducted on 90 patients (30 patients in the geranium essential oil
aromatherapy intervention group, 30 patients in the foot reflexology intervention group, and 30 patients in the control group).
After the consent form was completed by the patient, Visual Analogue Fatigue Scale (VAFS), Piper Fatigue Scale (PFS) and Nottingham
Extended Activities of Daily Living (NEADL) scale were completed for patients before the intervention and then four weeks after the
intervention. Data analysis was carried out using descriptive statistics (prevalence, mean and standard deviation) and inferential
statistics (one-way analysis of variance and least significant difference (LSD) post hoc test, ¢ test) in SPSS version 16.

Results: There was a statistically significant difference between the pre-test and post-test PFS and NEADL scores in the foot
reflexology group. After foot reflexology, the mean fatigue scores decreased significantly (P < 0.001) and the mean activities of daily
living (ADL) scores increased significantly (P < 0.001). There were no changes in fatigue and ADL scores in the geranium essential
oil aromatherapy and the control groups after the intervention (P> 0.05).

Conclusions: Foot reflexology can be used as an effective nursing intervention to reduce fatigue and increase ADLs of patients with
chronic kidney failure and undergoing hemodialysis treatment.

Keywords: Aromatherapy, Reflexology, Fatigue, Daily Activities, Hemodialysis

o

. Background

Based on the reports in 2014, the number of people
affected by End-Stage Renal Disease (ESRD) in Iran was
estimated at 28000 and this number is expected to
reach 90,000 by 2021 (1). Not all patients are able
to receive a kidney transplant and need other kidney
replacement treatments, such as hemodialysis, to survive
(2). Fatigue is a general and undeniable symptom in
patients undergoing hemodialysis, which is present in 42

-89% of patients (3) and has a negative effect on a person’s
activities of daily living (ADL) (4). Despite progress in renal
replacement therapy, fatigue remains one of the scariest
symptoms for these patients (5), which can be due to
anemia, decreased serum albumin, and sleep disturbance
(6). The importance of fatigue in patients with kidney
disease is more prominent where it has been seen that 94%
of hemodialysis patients tend to undergo hemodialysis
more frequently if their energy level increases (7).
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Although the effect of fatigue on daily functioning
in patients with chronic diseases is known (8), it is
studied by researchers and addressed by care providers
less frequently. However, fatigue can have a negative effect
on the quality of life of patients undergoing hemodialysis
and, if untreated, leads to increased dependence on others,
weakness, decrease in physical and mental energy, social
isolation and depression (8).

The first treatment for these disorders in patients
undergoing hemodialysis is medication (9), but since
these patients use many medications and most of them
are excreted through the kidneys, adding another drug to
the treatment process can worsen the patients’ problems,
therefore, non-pharmacological methods are necessary
for these patients (10). There are various methods to
relieve the patient fatigue, the use of aromatherapy and
massage therapy techniques have been investigated in
many researches. Massage therapy reduces the number
and duration of leg cramps in patients undergoing
hemodialysis. It also improves sleep, emotional health
and physical activities (11). Aromatherapy is one of
the sub-branches of complementary medicine, which
has been proven to have an effect on the mental and
physical symptoms of various diseases (12) and reduces
blood pressure and anxiety (13). Aromatherapy is also
effective in treating the problems of patients undergoing
hemodialysis such as fatigue and sleep disorder, pain
(14), depression, anxiety, stress (15) and itching, and is
regarded as a safe, cheap and affordable alternative to
pharmaceutical methods. Geranium essential oil has a
specific smell and is among the aromas that is widely
used in aromatherapy (16). The accumulated molecules of
this essential oil transmit a biological signal to the visual
receptor cells in the limbic system and hypothalamus
through a molecular mechanism, and reduces the activity
of the sympathetic nervous system and stimulates the
parasympathetic system by releasing neurotransmitters
(17).

On the other hand, reflexology is one of the
complementary and alternative therapies that has a
long history and is currently considered one of the six
complementary therapies in United States (18). It is a
form of deep pressure therapy that is designed to improve
neural pathways, coordinate and appropriate mental
functioning, and promote relaxation responses. There are
several theories on the reflexology effects, one of which
is the stimulation of nerve receptors with an emphasis
on the relationship between the central and peripheral
nervous systems. Any pressure on certain hand and foot
points can increase blood circulation and nerve impulses,

release toxins and endorphins, improve performance and
create a good feeling (19) and restore health and balance,
increase blood flow, increase oxygenation in muscles and
relieve fatigue (20).

Considering the fact that non-pharmacological
treatment interventions are the responsibility of nurses
and this type of treatment represents the art of the nursing
profession, and also considering that researchers in the
hemodialysis department are witnessing more fatigue in
hemodialysis patients and so far a study with the aim of
determining the effect of aromatherapy with geranium
essential oil and foot reflexology on fatigue and daily life
activities of hemodialysis patients has not been done, it
seems necessary to conduct such a study.

2. Objectives

The purpose of the present study is to compare
the effect of aromatherapy with geranium essential oil
and foot reflexology on Fatigue and the daily activities
of patients undergoing hemodialysis referred to the
Hemodialysis Centers of Dezful University of Medical
Sciences in 2019.

3. Methods

This is a randomized clinical trial that was conducted
on hemodialysis patients referred to Dr. Ganjovian Dezful
Hospital in 2019. The study population included 90
patients hospitalized in the hemodialysis department. The
minimum sample size in each group was estimated 23
people using the formula:

(25 + 23)220'2 1+1) o

n 2
€
type I error: & = 0.05, Z, =1.96; test power: 1- 6 =0.80,
Zg = 0.84; the difference in the average score of expected
fatigue severity in the control and case groups: € = i, - 45;
proportion of samples in both case and control groups: k=
1; effect size: 0 = effect size = |¢|/o = 0.50 (21) in the two case
and control groups, the effect size (22). In order to obtain
more reliable results, 90 samples were selected in three
groups (n=230 people per group). Purposive sampling was
carried out.

Inclusion criteria included age range of 18 to 60 years,
patient with confirmed chronic renal failure, undergoing
hemodialysis for at least three months, absence of wounds,
fractures, burns and skin diseases, no use of sedatives in
the last four hours, no use of other complementary
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medicine methods in the last three months, having a
fatigue score of 5 or more (according to VAS-F), having a
healthy sense of smell and not being allergic to geranium
extract. Exclusion criteria also included being absent
from two or more intervention sessions, increased disease
severity and worsening of the patient’s condition, mental
crises, respiratory disorders, unwillingness to continue
participating in the intervention, patients with lower
extremity edema, pregnancy, neuropathy, amputation.
After obtaining the necessary permissions from the
Research Vice-Chancellor of Dezful University of Medical
Sciences and the head of Dr. Ganjovian Hospital in Dezful
city and written consent from the patients, they were
included based on the inclusion criteria. Also, sampling
and data collection were performed in the mentioned
hospitals.

Prior to the intervention, demographic information
questionnaire, Piper Fatigue Scale (PFS) and Nottingham
Extended Activities of Daily Living (NEADL) were
completed by all the studied subjects. The patients of
the control group were not given any advice to receive the
intervention and were only asked to answer the questions
of the questionnaire.

Geranium extract was used in the aromatherapy
intervention group. First, 10 drops of pure geranium were
poured by the researcher on an eye pad during the first
hour of hemodialysis. The researcher then attached the
soaked cotton to the neck of the patients and asked them to
normally to breathe. The intervention group received foot
reflexology for about 20 minutes (23, 24) for each person
by a trained researcher. The intervention continued
during all three hemodialysis sessions for five consecutive
weeks. Most patients undergoing hemodialysis received
the intervention three times a week, which resulted in 15
massage sessions. The sole massage was performed. The
sole consists of three reflex points (solar plexus, pituitary
gland and kidney). The pituitary reflex point is located
in the center of the pads of the toes, solar plexus is also
located on the soles of both feet just below the pads of the
middle toe, and the kidney point is located inside the edge
of the big pad at the base of the toe. Reflexology treatment
was performed on each of these points for three minutes,
which will last 10 minutes on each foot. Foot reflexology
massage was performed by a trained researcher three
times a week for five weeks and each session lasted 20
minutes. The intervention was carried out for men and
women by a trained male researcher and a trained female
assistant, respectively. All interventions were performed
one hour after the dialysis session.

Trends Med Sci. 2022; 2(4):e136136.

3.1. Measures

The data collection instrument included a four-part
questionnaire that included demographic information
questionnaire, VAFS, PFS and NEADL.

3.1.1. Demographic Questionnaire

The first part of the questionnaire related to the
demographic information of the patient that included
questions on age, gender, education level, marital status,
employment status and cause of the disease.

3.1.2. Visual Analogue Fatigue Scale

The second part included VAFS that was used to screen
the eligible samples. This is a standard scale and has been
used many times in previous studies. The validity and
reliability of this scale has been confirmed in a study by
Tseng et al. (22). The test-retest reliability of the above
scale was assessed in the present research (0.76), which is
within the acceptable range. Patients with fatigue severity
score of ten and above were included in the study. Scores
zero, one-three, four-six, and seven-ten indicated no, low,
moderate and severe fatigue, respectively (25).

3.1.3. Piper Fatigue Scale

The third part of the questionnaire includes PFS, which
has been used in many international studies. Its reliability
also was assessed in studies by Cho and Tsay (26) and
Piper et al. (27). Cronbach’s alpha coefficient in Cho and
Tsay’s research is equal to 91%, which is acceptable (27), The
test-retest reliability of the above instrument was assessed
in the present research (0.90). This questionnaire consists
of 27 items and investigates four dimensions of mental
fatigue including behavioral (six items), emotional (five
items), sensory (five items) and cognitive dimensions (six
items). The total score of 22 items of the above scale
was calculated in the present study. Also, five additional
items, that is items number 1 and 24 - 27 are not used
when calculating the score of the subscales and the overall
score of the fatigue scale and are used in the evaluation
of descriptive data. Each item is assigned a score ranging
from zero to ten. Scores zero, one-three, four-six, and
seven-ten show no fatigue, mild, moderate, and severe
fatigue, respectively (28). This scale was given to all
patients twice, that is, at baseline and five weeks after the
intervention, to determine the fatigue severity score (27).

3.14. Nottingham Extended Activities of Daily Living

The fourth questionnaire included NAEDL. It is one of
the standard and valid questionnaires in this field, which
consists of 22 questions in four areas (mobility, kitchen,
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household and leisure activities). The possible score range
is 0 and 22. In scoring of the Nottingham, the questions
are scored based on a four-point Likert scale ranging from:
At all (zero), asking for help (zero) score, I myself but with
difficulty (one), I myself (one) in the form of section one
(mobility: Items one - six, section two (kitchen activities:
Items 7 - 11), section three (home activities: Items 12 - 16),
section four (leisure activities: Items 17 - 22). The reliability
of this questionnaire was obtained 0.82 (29). After being
translated, the questionnaire was checked by the content
validity method and its validity was confirmed by the
faculty members. Its reliability was also calculated using
the test-retest method (0.88).

3.2. Statistical Analysis

Data analysis was carried out using SPSS version 16
software. P-value < 0.05 was considered as the significance
level. We used the analysis of variance (ANOVA) to
assess the difference in the mean score of fatigue and
daily activity between the groups before and after the
intervention. LSD was used for comparing the mean score
of fatigue and daily activity in between groups. t test was
used to assess the difference in the mean score of fatigue
and daily activity in the paired groups.

3.3. Ethical Considerations

The present study was approved by the Ethics
Committee of Dezful University of Medical Sciences
(IR.DUMS.REC.1398.033).

4. Results

The present study was carried out on 90 patients
undergoing hemodialysis including 45 men and 45
A total of 411% of the participants had a
bachelor’s degree, 71.1% were married, and 50% of them
were hypertensive (Table 1).

The mean and standard deviation of the fatigue
score before the intervention and five weeks after the
intervention in reflexology, aromatherapy and control
groups are presented. The results showed that the mean
fatigue score decreased and the mean ADL score increased
after the intervention in the reflexology group. There
was no change in the mean fatigue and ADL scores in the
geranium and control groups after the intervention (Table
2).

The difference in the mean fatigue and ADL scores
between the reflexology, aromatherapy and control
groups before the intervention and five weeks after the

women.

intervention was measured using the ANOVA test. The
results showed a significant difference between the three
groups in the post-intervention phase (P < 0.0001) (Table
3).

The results of the LSD post hoc test showed
significant changes in the mean fatigue scores after
the intervention in the foot reflexology group compared
to the aromatherapy and control groups, and it can be
stated that the mean fatigue severity score in the foot
reflexology group showed a significant decrease after
the intervention compared to aromatherapy and control
groups (P-value < 0.001) (Table 4).

The results of the LSD post hoc test showed significant
changes in the mean ADL scores after the intervention in
the foot reflexology group compared to the aromatherapy
and control groups, it can be stated that the mean ADL
score in the foot reflexology group showed a significant
increase compared to aromatherapy and control groups
after the intervention (P-value < 0.001) (Table 4).

Also, the paired t-test showed significant changes
in the mean fatigue and ADL scores in the reflexology
group in the post-intervention phase compared to the
pre-intervention phase (P-value < 0.001); however, there
were no significant changes in the mean fatigue and ADL
scores after the intervention (P-value > 0.05) (Table 5).

5. Discussion

According to literature review, massage therapy and
then aromatherapy, among the types of complementary
medicine, are the most frequently used intervention to
control fatigue in patients undergoing hemodialysis.
The aim of the present study was to compare the
effect of geranium essential oil aromatherapy and
foot reflexology and the fatigue and ADLs of patients
undergoing hemodialysis.

The results showed that the mean fatigue score
decreased and the mean ADL score increased after the
intervention in the reflexology group. Results of a 20-year
study of the effects of reflexology on the physiological
state, physical condition, vital signs, lipids and blood,
showed reflexology can be useful in maintaining health
(28). Unal and Balci Akpinar showed in their study that
foot and back reflexology reduces fatigue and improves
sleep quality of patients undergoing hemodialysis, which
is consistent with the results of the present study (30).
Other studies have shown that foot reflexology can reduce
foot fatigue in patients with lymphoma (31), kidney
transplant (32), breast cancer (33), multiple sclerosis
(34) and coronary angiography (35). Compared to the
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Table 1. Frequency and Frequency Percentage of Sample’s Demographic Characteristics *

Variables Reflexology Aromatherapy Control PValue
Age (y) 5137+ 15.68 50.96 % 17.00 55.63 + 1118 0.446
Gender 0.964
Male 14 (51.90) 13(50.0 13(48.1)
Female 13(48.1) 13(50.0 14 (51.9)
Education 0.895
Illiterate 7(25.9) 5(19.2) 4(14.8)
Primary 7(25.9) 4(15.4) 7(25.9)
Middle 2(7.4) 6(23.) 4(14.8)
Graduate 11(40.7) 11(423) 12(44.4)
Marital status 0.277
Single 3(1.1) 6(23.1) 6(22.2)
Married 23(85.2) 20(76.9) 18 (66.7)
Widow 1(3.7) 0(0.0) 3(1L.1)
Job 0.725
Office worker 5(18.5) 8(30.8) 9(333)
Unemployed 8(29.6) 5(19.2) 8(29.6)
Self-employment 11(40.7) 10 (38.5) 9(33.3)
Retired 3(11.1) 3(11.5) 1(3.7)
Past history 0.708
Diabetes 6(22.2) 6(23.1) 5(18.5)
Hypertension 11(40.7) 13(50.0) 16 (59.3)
Glomerulonephritis 2(7.4) 1(3.8) 4(14.8)
Diabetes and Hypertension 5(18.5) 6(23.1) 0(0.0)
Other 3(11.1) 0(0.0) 2(7.4)

2 Values are expressed as mean + SD or No. (%).

area of massage therapy, foot massage is more effective in
reducing pain than hand massage (36), which is consistent
with the results of the present study. Also, another study
studies have proven the effect of foot reflexology on ADL
and fatigue scores of patients with stroke and rheumatoid
arthritis (37).

The results showed that no change in the mean fatigue
and ADL scores in the geranium groups and control
after the intervention. Aromatherapy is as a cheap,
quick and effective treatment to reduce the hemodialysis
complications (38). Lavender essential oil aromatherapy
can also be effective in improving fatigue symptoms in
patients undergoing hemodialysis (2, 39, 40) which is
no different from orange essential oil aromatherapy (41),
which is against the findings of this study. Risyda et
al. showed in their study that aromatherapy increases
comfort, reduces fatigue, reduces pain caused by fistula
insertion, improves sleep quality, reduces uremic itching,
reduces anxiety and depression in patients hemodialysis
(42). Also, another study showed that aromatherapy
reduces fatigue in inflammatory bowel patients (43) and
women with hypothyroidism (44). Although the results

Trends Med Sci. 2022; 2(4):e136136.

of studies introduced aromatherapy as an adjunctive
treatment, and it had a positive effect on overcoming
symptoms without having an adverse effect on patients
undergoing hemodialysis, but such a result was not found
in the present study.

The results of the present study showed that
Significant reduction in the mean fatigue scores after
the intervention in the foot reflexology group compared
to the aromatherapy and control groups. The reflexology
intervention started to decrease mean pain and fatigue
scores earlier than aromatherapy massage in whit
rheumatoid arthriti (45), which is consistent with the
present study. But results of a study comparing massage
therapy and lavender essential oil aromatherapy on
the fatigue severity in patients with knee osteoarthritis
showed that aromatherapy has been more effective on
mental fatigue than massage therapy(46), which is against
the results of the present study.

The results of the present study showed that
Significant increase in the mean ADL scores after the
intervention in the foot reflexology group compared to
the aromatherapy and control groups. The aromatherapy
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Table 2. Average Score of Fatigue and Daily Activity in Three Reflexology, Aromatherapy and Control Groups Before and After the Intervention

Mean Score N Mean + Standard Deviation

Fatigue

Before intervention

Reflexology 30 7.00+ 1.00
Aromatherapy 30 8.00+ .000
Control 30 7.00+ 1.00
Total 90 7.00 £ 1.07
After intervention
Reflexology 30 3.00+ 1.00
Aromatherapy 30 8.00+.000
Control 30 7.00 £ 1.00
Total 90 6.00 £ 2.00
ADL
Before intervention
Reflexology 30 7.00 % 2.06
Aromatherapy 30 6.00+ 1.00
Control 30 6.00 + 2.00
Total 90 6.00 % 2.00
After intervention
Reflexology 30 18.00 + 2.00
Aromatherapy 30 6.00+ 1.00
Control 30 6.00 = 2.00
Total 90 10.00 + 6.00

Abbreviation: ADL, activities of daily living.

Table 3. Analysis of Variance Test in Reflexology, Aromatherapy and Control Groups Before and After the Intervention

Mean Score ANOVA
SumofSquares df  MeanSquare F P
Fatigue
Before intervention
Between groups 5.00 2 2.00 2.00 0.093
Within groups 97.00 87 1.00
Total 102.00 89
After intervention
Between groups 431.00 2 215.00 144.00 0.000
Within groups 130.00 87 1.00
Total 561.00 89
ADL
Before intervention
Between groups 36.00 2 18.05 3.00 0.026
Within groups 411.00 87 4.00
Total 447.00 89
After intervention
Between groups 3067.00 2 1533.00 292.00 0.000
Within groups 456.00 87 5.00
Total 3523.00 89

Abbreviations: ANOVA, analysis of variance; ADL, activities of daily living.
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Table 4. Least Significant Difference Test in Reflexology, Aromatherapy and Control Groups After the Intervention

Multiple Comparisons
Dependent LSD
. 1) Grouj Grouj
Variables M P m P Mean Difference (I - Pval 95% Confidence Interval
alue
J)+ Standard Error Lower Bound | UpperBound
Aromatherapy 0.00%+ 0.00 0.04 1.09 -0.01
Reflexology
Control -0.07+ 0.00 0.00 0.00 0.00
Mean score of Reflexology 0.00%+ 0.00 0.04 0.011 1.09
fatigue before Aromatherapy
intervention Control 0.00+ 0.00 0.08 -0.05 1.02
Reflexology 0.07+ 0.00 0.00 0.00 0.00
Control
Aromatherapy 0.00+ 0.00 0.08 1.02 0.05
Aromatherapy -4.00* £ 0.00 0.00 -5.00 -4.00
Reflexology
Control -4.00" £ 0.00 0.00 -4.00 -3.00
Mean score of Reflexology 4.00%+ 0.00 0.00 4.00 5.00
fatigue after Aromatherapy
intervention Control 0.00+ 0.00 0.08 -0.07 1.00
Reflexology 4.00° £ 0.00 0.00 3.00 4.00
Control
Aromatherapy 0.00+ 0.00 0.08 -1.00 0.07
Aromatherapy 1.00° + 0.00 0.01 0.00 2.00
Reflexology
Control 1.00%+ 0.00 0.02 0.00 2.00
Reflexology 1.00% £ 0.00 0.01 2.00 0.00
Mean Sfore of AD.I_ Aromatherapy
before intervention Control -0.08% 0.00 0.00 -1.00 1.03
Reflexology -1.00% £ 0.00 0.02 -2.00 0.00
Control
Aromatherapy 0.08+ 0.00 0.00 -1.03 1.00
Aromatherapy 12.00* £ 0.00 0.00 11.00 13.00
Reflexology
Control 12.00° £ 0.00 0.00 11.00 13.0
Reflexology 12.00° £ 0.00 0.00 -13.00 -11.00
Mean‘score of APL Aromatherapy
after intervention Control 0.00+ 0.00 0.00 -1.00 1.00
Reflexology -12.00% £ 0.00 0.00 -13.00 -11.00
Control
Aromatherapy 0.00+ 0.00 0.00 -1.00 1.00

Abbreviations: LSD, least significant difference; ADL, activities of daily living.
? The mean difference is significant at the 0.05 level.

excreted its effect on ADL mainly in the form of massage
therapy, so that lavender essential oil massage was able
to improve ADLs of patients with knee osteoarthritis (47),
but the aromatherapy intervention used in the present
study, could not be effective in reducing the symptoms of
patients undergoing hemodialysis.

5.1. Conclusions

The results of the present study showed a significant
decrease in the mean fatigue scores and a significant
increase in the mean ADL scores in the foot reflexology
group compared to the two aromatherapy and control
groups. In other words, foot reflexology can better
reduce fatigue symptoms and increase ADLs in patients
undergoing hemodialysis, complementary medicine
interventions must not only increase the burden of care
but also reduce the symptoms of the disease and, thus,
improve the patient’s quality of life. Therefore, it is
recommended to use the foot reflexology method as an

Trends Med Sci. 2022; 2(4):e136136.

effective nursing intervention to reduce the symptoms of
chronic kidney failure patients undergoing hemodialysis
and improve their quality of life. Foot reflexology is an
effective treatment and also a safe, cheap and cost-effective
alternative to pharmaceutical methods that can be easily
taught to nurses in different departments of medical
centers. It is suggested to compare other complementary
medicine techniques on fatigue and other common
symptoms such as muscle pains and sleep quality in
hemodialysis patients.

5.2. Limitations

One of the limitations of the current study was the
patient death, and also some patients were sensitive to sole
reflexology, therefore, they were excluded from the study
and replaced by other patients.
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Table 5. Paired t Test in Reflexology, Aromatherapy and Control Groups Before and After the Intervention

Paired Differences

. P
Group Description Mean + standard 95% Confidence Interval of the Difference t df Value
Standard
Error Mean
Deviation Lower Upper
Reflexology
Pair1 Score of fatigue before 4.28 145+ 0.26 3.74 4.83 16.14 29 0.00
intervention - Score of
fatigue after intervention
Pair 2 Score of ADL before -11.00 + 2.90 0.52 -12.08 -9.91 -20.77 29 0.00
intervention - Score of ADL
after intervention
Aromatherapy
Pair1 Score of fatigue before -0.053 0366 = 0.06 -0.190 0.08 -0.80 29 0.42
intervention - Score of
fatigue after intervention
Pair 2 Score of ADL before 0.083+ 0.26 0.04 -0.015 0.18 1.72 29 0.09
intervention - Score of ADL
after intervention
Control
Pair1 Score of fatigue before 0.012 0.04% 0.00 -0.002 0.02 1.68 29 0.10
intervention - Score of
fatigue after intervention
Pair 2 Score of ADL before 0.00+ 0.26 0.04 -0.098 0.09 0.00 29 1.00
intervention - Score of ADL
after intervention
Acknowledgments IRCT20150704023044N2).

We would thank all patients, the nursing staff of the
hemodialysis centers for their cooperation. This study was
supported by the Research Deputy of Dezful University of
Medical Sciences and this study is the result of a research
grant from Dezful University of Medical Sciences.

Footnotes

Authors’ Contribution: L. K.: Study conception and
design, literature search and review, data extraction,
interpretation and analysis and manuscript preparation
and revision; V. Kh.: Data extraction and interpretation,
interpretation and analysis; M. B. B. S.: Study conception
and design, data extraction, interpretation and analysis,
and critical revision of the paper; M. Z.: Data extraction and
interpretation, interpretation and analysis; M. V.. Study
conception and design, ;data extraction; and analysis,
and critical revision of the paper; F. M.: Study conception
and design, interpretation, and analysis and critical
revision of the paper; J. M.: Study conception and design,
interpretation, and analysis, and critical revision of the
paper; N. R.: Study conception and design, literature
search and review, data extraction; interpretation; and
analysis, and manuscript preparation and revision. All
authors approved the final manuscript for submission.

Clinical Trial Registration Code: This trial was
registered in the Iranian Registry of Clinical Trials (No.

Conflict of Interests: The authors declare that they have
no conflict of interest.

Data Reproducibility: The data used for this analysis is
available upon request.

Ethical Approval: The present study was approved by the
Ethics Committee of Dezful University of Medical Sciences
(IR.DUMS.REC.1398.033).

Funding/Support: This study was supported by the
Research Deputy of Dezful University of Medical Sciences
and this study is the result of a research grant from Dezful
University of Medical Sciences

Informed Consent: Patients participated in the current
study after submitting their informed consent form.

References

1. Naseri-Salahshour V, Sajadi M, Abedi A, Fournier A, Saeidi N.
Reflexology as an adjunctive nursing intervention for management
of nausea in hemodialysis patients: A randomized clinical trial.
Complement Ther Clin Pract. 2019;36:29-33. [PubMed ID: 31383439].
https://doi.org/10.1016/j.ctcp.2019.04.006.

2. Hassanzadeh M, Kiani F, Bouya S, Zarei M. Comparing the
effects of relaxation technique and inhalation aromatherapy
on fatigue in patients undergoing hemodialysis. Complement
Ther Clin  Pract. 2018;31:210-4. [PubMed ID: 29705457].
https://doi.org[10.1016/j.ctcp.2018.02.019.

3. Picariello F, Moss-Morris R, Macdougall IC, Chilcot AJ. The role
of psychological factors in fatigue among end-stage kidney
disease patients: a critical review. Clin Kidney J. 2017;10(1):79-88.

Trends Med Sci. 2022; 2(4):e136136.


https://ethics.research.ac.ir/EthicsProposalView.php?id=95036
http://www.ncbi.nlm.nih.gov/pubmed/31383439
https://doi.org/10.1016/j.ctcp.2019.04.006
http://www.ncbi.nlm.nih.gov/pubmed/29705457
https://doi.org/10.1016/j.ctcp.2018.02.019

KalaniLetal.

10.

1.

15.

16.

17.

18.

. Tavakoli

[PubMed ID: 28638608]. [PubMed Central ID: PMC5469558].
https://doi.org/10.1093/ckj/sfw113.

. Procopio FO, Cruz VP, Scavonec CM, Giunta L, Pestana JO, Roza BA,

et al. Fatigue effects in daily life activities of kidney transplant
recipients. Transplant Proc. 2014;46(6):1745-9. [PubMed ID: 25131026].
https://doi.org/10.1016/j.transproceed.2014.05.024.

. Jhamb M, Liang K, Yabes ], Steel JL, Dew MA, Shah N, et al. Prevalence

and correlates of fatigue in chronic kidney disease and end-stage
renal disease: are sleep disorders a key to understanding fatigue? Am
J Nephrol.2013;38(6):489-95. [PubMed ID: 24335380]. [PubMed Central
ID: PMC3925636]. https://doi.org/10.1159/000356939.

. Roshanravan M, Jouybari L, BahramiTaghanaki H, Vakili M, Sanagoo A,

Amini Z. [Effect of foot reflexology on fatigue in patients undergoing
hemodialysis: a sham-controlled randomized trial]. | Mazandaran
Univ Med Sci. 2016;26(137):32-41. Persian.

. Jhamb M, Weisbord SD, Steel JL, Unruh M. Fatigue in patients

receiving maintenance dialysis: a review of definitions, measures,
and contributing factors. Am | Kidney Dis. 2008;52(2):353-65.
[PubMed ID: 18572290]. [PubMed Central ID: PMC2582327].
https:|/doi.org[10.1053[j.ajkd.2008.05.005.

M, Roshandel M, Zareiyan A, Dabagh Moghadam
A. [Evaluation of Fatigue in Hemodialysis Patients in AJA
Selected Hospitals]. Mil Caring Sci. 2016;2(4):197-205. Persian.
https:|/doi.org[10.18869/acadpub.mcs.2.4.197.

. Balouchi A, Masinaeinezhad N, Abdallahimohammad A, Firouzkouhi

MR, Sepehri Z. Comparison of effects of orange and lavender extract
on fatigue in hemodialysis patients. Der Pharm Lett. 2016;8(8):50-4.
Shahgholian N, Dehghan M, Mortazavi M, Gholami F, Valiani M.
Effect of aromatherapy on pruritus relief in hemodialysis patients.
Iran | Nurs Midwifery Res. 2010;15(4):240-4. [PubMed ID: 22049288].
[PubMed Central ID: PMC3203284].

El-Deeb HAAEM, Donia S, Zeid MMH, Moursy A. Effect of Reflexology
Foot Massage on Leg Cramps for Patients on Hemodialysis.
IOSR Journal of Nursing and Health Science. 2017;6(2):45-61.
https://doi.org[10.9790/1959-0602074561.

. Rashidi Fakari F, Tabatabaeichehr M, Kamali H, Rashidi Fakari F,

Naseri M. Effect of Inhalation of Aroma of Geranium Essence on
Anxiety and Physiological Parameters during First Stage of Labor
in Nulliparous Women: a Randomized Clinical Trial. J Caring
Sci. 2015;4(2):135-41. [PubMed ID: 26161367]. [PubMed Central ID:
PMC4484988]. https://doi.org/10.15171/jcs.2015.014.

. Muz G, Tasci S. Effect of aromatherapy via inhalation on

the sleep quality and fatigue level in people undergoing
hemodialysis. Appl Nurs Res. 2017;37:28-35. [PubMed ID: 28985917].
https://doi.org[10.1016/j.apnr.2017.07.004.

. Izgu N, Ozdemir L, Bugdayci Basal F. Effect of Aromatherapy Massage

on Chemotherapy-Induced Peripheral Neuropathic Pain and Fatigue
in Patients Receiving Oxaliplatin: An Open Label Quasi-Randomized
Controlled Pilot Study. Cancer Nurs. 2019;42(2):139-47. [PubMed ID:
29200001]. https://doi.org[10.1097/NCC.0000000000000577.

Tayebi A, Kasra Dehkordi A, Ebadi A, Sahraei H, Einollahi B. [The effect
of aromatherapy with lavender essential oil on depression, anxiety
and stress in hemodialysis patients: A clinical trial]. Evidence Based
Care.2015;5(2):65-74. Persian. https://doi.org/10.22038/ebc;j.2015.4549.
Montibeler ], Domingos TDS, Braga EM, Gnatta JR, Kurebayashi
LFS, Kurebayashi AK. Effectiveness of aromatherapy massage
on the stress of the surgical center nursing team: a pilot
study. Rev Esc Enferm USP. 2018;52:3348. [PubMed ID: 30156654].
https://doi.org[10.1590/51980-220X2017038303348.

Ali B, Al-Wabel NA, Shams S, Ahamad A, Khan SA, Anwar F. Essential
oils used in aromatherapy: A systemic review. Asian Pac | Trop Biomed.
2015;5(8):601-11. https://doi.org/10.1016/j.apjth.2015.05.007.

Tadayyon Far MR, Khorsand Vakil Zadeh A, Baghani S, Rakhshani

Trends Med Sci. 2022; 2(4):e136136.

20.

21

22.

23.

24.

25.

26.

27.

28.

20.

30.

3L

32.

33.

34.

MH, Asadi M. The Effects of reflexology massage on postoperative
Appendectomy pain. ] Sabzevar Univ Med Sci. 2014.

. Imani F, Nasiri E, Akbari H, Safdari M. [The effect of foot reflexology

massage on overt anxiety and physiological parameters of patients
undergoing tibia plaque surgery|. Hayat. 2022;28(2):148-60. Persian.
Rawal R, Read ], Chesterman E, Walters K, Schrag A, Ambler
G, et al. The effectiveness of aromatherapy and reflexology in
neurodegenerative disorders: a systematic review and meta-analysis.
Neurodegener Dis Manag. 2022;12(5):253-65. [PubMed ID: 35770590].
https://doi.org/10.2217/nmt-2021-0056.

Bicer S, Demir G. The effect of aromatherapy inhalation on fatigue
level in individuals undergoing hemodialysis therapy. Int ] Caring Sci.
2017;10(1):161.

Tseng BY, Gajewski BJ, Kluding PM. Reliability, responsiveness, and
validity of the visual analog fatigue scale to measure exertion fatigue
in people with chronic stroke: a preliminary study. Stroke Res Treat.
2010;2010. [PubMed ID: 20700421]. [PubMed Central ID: PMC2911654].
https://doi.org[10.4061/2010/412964.

Mostafazadeh A, Nozad I, Khalkhali HR. [The effect of foot massage
almond oil on the severity of fatigue of hemodialysis patients who
referred to teaching hospital in Urmia-2016]. Nursing and Midwifery
Journal. 2019;17(5):346-54. Persian.

Amini Z, Kamali A, Hejazi SS, Armat MR, Roshanravan M. Evaluation
of Evidence-Based Nursing Interventions on Fatigue of Hemodialysis
Patients in Iran: A Systematic Review. | Shaheed Sadoughi Univ Med Sci.
2022. https:[/doi.org[10.18502[ssu.v30i5.10156.

Zeighami Mohammadi S, Houshmand P, Djafari F, Esmaily H,
Kooshyar MM. The relationship between anemia and severity
of fatigue and quality of life in cancer patients undergoing
chemotherapy. Medical Sciences Journal. 2011;20(4):265-72. Persian.
Cho YC, Tsay SL. The effect of acupressure with massage
on fatigue and depression in patients with end-stage renal
disease. | Nurs Res. 2004;12(1):51-9. [PubMed ID: 15136963].
https://doi.org/10.1097/01.jnr.0000387488.63438.9a.

Piper BF, Dibble SL, Dodd M], Weiss MC, Slaughter RE, Paul SM.
The revised Piper Fatigue Scale: psychometric evaluation in women
with breast cancer. Oncol Nurs Forum. 1998;25(4):677-84. [PubMed ID:
9599351].

Cha NH. An analysis of Experimental Research on Foot Reflexology
from year 2000 to 2020. ] Korea Converg Soc. 2020;11(9):385-93.
GladmanJR, Lincoln NB, Adams SA. Use of the extended ADL scale with
stroke patients. Age Ageing. 1993;22(6):419-24. [PubMed ID: 8310887|.
https://doi.org[10.1093/ageing[22.6.419.

Unal KS, Balci Akpinar R. The effect of foot reflexology and back
massage on hemodialysis patients’ fatigue and sleep quality.
Complement Ther Clin Pract. 2016;24:139-44. [PubMed ID: 27502815].
https://doi.org[10.1016/j.ctcp.2016.06.004.

Rambod M, Pasyar N, Shamsadini M. The effect of foot reflexology
on fatigue, pain, and sleep quality in lymphoma patients: A
clinical trial. Eur | Oncol Nurs. 2019;43:101678. [PubMed ID: 31669916].
https://doi.org[10.1016/j.ejon.2019.101678.

Samarehfekri A, Dehghan M, Arab M, Ebadzadeh MR. Effect of Foot
Reflexology on Pain, Fatigue, and Quality of Sleep after Kidney
Transplantation Surgery: A Parallel Randomized Controlled
Trial. Evid Based Complement Alternat Med. 2020;2020:5095071.
[PubMed ID: 32831868]. [PubMed Central ID: PMC7421603].
https://doi.org[10.1155/2020/5095071.

Ozdelikara A, Tan M. The Effect of Reflexology on
Chemotherapy-induced Nausea, Vomiting, and Fatigue in
Breast Cancer Patients. Asia Pac | Oncol Nurs. 2017;4(3):241-9.
[PubMed ID: 28695171]. [PubMed Central ID: PMC5473096].
https://doi.org[10.4103/apjon.apjon_15_17.

Ozdelikara A, Agcadiken Alkan S. The Effects of Reflexology on Fatigue


http://www.ncbi.nlm.nih.gov/pubmed/28638608
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5469558
https://doi.org/10.1093/ckj/sfw113
http://www.ncbi.nlm.nih.gov/pubmed/25131026
https://doi.org/10.1016/j.transproceed.2014.05.024
http://www.ncbi.nlm.nih.gov/pubmed/24335380
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3925636
https://doi.org/10.1159/000356939
http://www.ncbi.nlm.nih.gov/pubmed/18572290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2582327
https://doi.org/10.1053/j.ajkd.2008.05.005
https://doi.org/10.18869/acadpub.mcs.2.4.197
http://www.ncbi.nlm.nih.gov/pubmed/22049288
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3203284
https://doi.org/10.9790/1959-0602074561
http://www.ncbi.nlm.nih.gov/pubmed/26161367
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4484988
https://doi.org/10.15171/jcs.2015.014
http://www.ncbi.nlm.nih.gov/pubmed/28985917
https://doi.org/10.1016/j.apnr.2017.07.004
http://www.ncbi.nlm.nih.gov/pubmed/29200001
https://doi.org/10.1097/NCC.0000000000000577
https://doi.org/10.22038/ebcj.2015.4549
http://www.ncbi.nlm.nih.gov/pubmed/30156654
https://doi.org/10.1590/S1980-220X2017038303348
https://doi.org/10.1016/j.apjtb.2015.05.007
http://www.ncbi.nlm.nih.gov/pubmed/35770590
https://doi.org/10.2217/nmt-2021-0056
http://www.ncbi.nlm.nih.gov/pubmed/20700421
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2911654
https://doi.org/10.4061/2010/412964
https://doi.org/10.18502/ssu.v30i5.10156
http://www.ncbi.nlm.nih.gov/pubmed/15136963
https://doi.org/10.1097/01.jnr.0000387488.63438.9a
http://www.ncbi.nlm.nih.gov/pubmed/9599351
http://www.ncbi.nlm.nih.gov/pubmed/8310887
https://doi.org/10.1093/ageing/22.6.419
http://www.ncbi.nlm.nih.gov/pubmed/27502815
https://doi.org/10.1016/j.ctcp.2016.06.004
http://www.ncbi.nlm.nih.gov/pubmed/31669916
https://doi.org/10.1016/j.ejon.2019.101678
http://www.ncbi.nlm.nih.gov/pubmed/32831868
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7421603
https://doi.org/10.1155/2020/5095071
http://www.ncbi.nlm.nih.gov/pubmed/28695171
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5473096
https://doi.org/10.4103/apjon.apjon_15_17

KalaniLetal.

35.

36.

37.

38.

39.

40.

10

and Anxiety in Patients With Multiple Sclerosis. Altern Ther Health Med.
2018;24(4):8-13. [PubMed ID: 29332021].

Rejeh N, Tadrisi SD, Yazdani S, Saatchi K, Vaismoradi M. The Effect
of Hand Reflexology Massage on Pain and Fatigue in Patients after
Coronary Angiography: A Randomized Controlled Clinical Trial.
Nurs Res Pract. 2020;2020:8386167. [PubMed ID: 32908698]. [PubMed
Central ID: PMC7475748]. https://doi.org/10.1155/2020/8386167.

Taheri H, Naseri-Salahshour V, Abedi A, Sajadi M. Comparing
the Effect of Foot and Hand Reflexology on Pain Severity after
Appendectomy: A Randomized Clinical Trial. Iran | Nurs Midwifery
Res. 2019;24(6):451-6. [PubMed ID: 31772920]. [PubMed Central ID:
PMC6875882]. https://doi.org[10.4103/ijnmr.]JNMR_85_18.

Song MR, Song HM. The effects of foot reflexology on ADL and
fatigue in stroke patients. Korean Journal of Rehabilitation Nursing.
2005:139-48.

Bouya S, Ahmadidarehsima S, Badakhsh M, Balouchi A,
Koochakzai M. Effect of aromatherapy interventions on
hemodialysis complications: A systematic review. Complement

Ther Clin  Pract. 2018;32:130-8. [PubMed ID: 30057040].
https://doi.org[10.1016/j.ctcp.2018.06.008.
Karadag E, Samancioglu Baglama S. The Effect of

Aromatherapy on Fatigue and Anxiety in Patients Undergoing
Hemodialysis Treatment: A Randomized Controlled Study.
Holist Nurs Pract. 2019;33(4):222-9. [PubMed ID: 31192834].
https://doi.org/10.1097/HNP.0000000000000334.

Yangoz ST, Turan Kavradim S, Ozer Z. The effect of aromatherapy
on fatigue in adults receiving haemodialysis treatment: A
systematic review and meta-analysis of randomised controlled
trials. | Adv Nurs. 2021;77(11):4371-86. [PubMed ID: 34142716].
https://doi.org/10.1111/jan.14922.

41.

42.

43.

44.

45.

46.

47.

Ahmady S, Rezaei M, Khatony A. Comparing effects of
aromatherapy with lavender essential oil and orange essential
oil on fatigue of hemodialysis patients: A randomized trial.
Complement Ther Clin Pract. 2019;36:64-8. [PubMed ID: 31383445].
https://doi.org/10.1016/j.ctcp.2019.05.005.

Risyda M, Anisa A, Ainur R, Moecharam M. The Use Aromatherapy For
Symptom Management In Hemodialysis: A Systematic Review. 2018.
You L, Guo N, Wang T, Yu X, Kang X, Guan Y, et al. Effects of
aromatherapy on fatigue, quality of sleep and quality of life in
patients with inflammatory bowel disease: A feasibility study.
Complement Ther Clin Pract. 2022;49:101648. [PubMed ID: 35994795].
https://doi.org[10.1016[j.ctcp.2022.101648.

Hawkins ], Hires CY, Dunne EW, Keenan LA. Aromatherapy reduces
fatigue among women with hypothyroidism: A randomized
placebo-controlled clinical trial. ] Complement Integr Med. 2019;17(1).
[PubMed ID: 31437124]. https:[/doi.org[10.1515/jcim-2018-0229.

Gok Metin Z, Ozdemir L. The Effects of Aromatherapy
Massage and Reflexology on Pain and Fatigue in Patients
with Rheumatoid Arthritis: A Randomized Controlled Trial.

Pain  Manag Nurs. 2016;17(2):140-9. [PubMed ID: 27091583].
https://doi.org[10.1016/j.pmn.2016.01.004.
Kabiri F, Hassanpour A, Dreis F. Effects of massage

therapy and aromatherapy on fatigue in patients with
knee osteoarthritis. | Herbmed Pharmacol. 2018;7(3):141-7.
https://doi.org/10.15171/jhp.2018.24.

Nasiri A, Mahmodi MA. Aromatherapy massage with lavender
essential oil and the prevention of disability in ADL in patients with
osteoarthritis of the knee: A randomized controlled clinical trial.
Complement Ther Clin Pract. 2018;30:116-21. [PubMed ID: 29389470].
https://doi.org/10.1016/j.ctcp.2017.12.012.

Trends Med Sci. 2022; 2(4):e136136.


http://www.ncbi.nlm.nih.gov/pubmed/29332021
http://www.ncbi.nlm.nih.gov/pubmed/32908698
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7475748
https://doi.org/10.1155/2020/8386167
http://www.ncbi.nlm.nih.gov/pubmed/31772920
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6875882
https://doi.org/10.4103/ijnmr.IJNMR_85_18
http://www.ncbi.nlm.nih.gov/pubmed/30057040
https://doi.org/10.1016/j.ctcp.2018.06.008
http://www.ncbi.nlm.nih.gov/pubmed/31192834
https://doi.org/10.1097/HNP.0000000000000334
http://www.ncbi.nlm.nih.gov/pubmed/34142716
https://doi.org/10.1111/jan.14922
http://www.ncbi.nlm.nih.gov/pubmed/31383445
https://doi.org/10.1016/j.ctcp.2019.05.005
http://www.ncbi.nlm.nih.gov/pubmed/35994795
https://doi.org/10.1016/j.ctcp.2022.101648
http://www.ncbi.nlm.nih.gov/pubmed/31437124
https://doi.org/10.1515/jcim-2018-0229
http://www.ncbi.nlm.nih.gov/pubmed/27091583
https://doi.org/10.1016/j.pmn.2016.01.004
https://doi.org/10.15171/jhp.2018.24
http://www.ncbi.nlm.nih.gov/pubmed/29389470
https://doi.org/10.1016/j.ctcp.2017.12.012

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Measures
	3.1.1. Demographic Questionnaire
	3.1.2. Visual Analogue Fatigue Scale
	3.1.3. Piper Fatigue Scale
	3.1.4. Nottingham Extended Activities of Daily Living

	3.2. Statistical Analysis
	3.3. Ethical Considerations

	4. Results
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

	5. Discussion
	5.1. Conclusions
	5.2. Limitations

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration Code: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

