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a b s t r a c t

Objective: This study was intended to examine the effect of foot reflexology on RA patients' pain and
sleep quality.
Methods: This is a randomized controlled trial and was held at the “Rheumatology Follow-up Polyclinic”
in Turkey between JanuaryeJuly 2015. A total of 60 patients were included in the research. A socio-
demographic data form, the Pittsburgh Sleep Quality Index (PSQI) and the Visual Analogue Scale (VAS)
were used. Foot Reflexology was administered to the experimental group.
Results: The research found that the pain scores of the experimental group were statistically more sig-
nificant than those of the control group (p< .01). The experimental group's average pain was reduced by
the six weeks of foot reflexology. The total PSQI score of the experimental group was lowered.
Conclusions: Foot reflexology is a non-pharmacological nursing intervention that may reduce the pain
and sleep deprivation symptoms of RA patients.

© 2018 Elsevier Ltd. All rights reserved.
1. Introduction

Rheumatoid arthritis (RA) is a chronic, idiopathic, systemic, in-
flammatory, autoimmune disease characterized by pain in the
joints and swelling, loss of function in the joints, morning stiffness
and sleep deprivation as well as fatigue accompanying these states
[1]. The loss of function due to the disease also leads to poor quality
of life [2]. Depending on the prognosis, physical deformities and
unbearable pain may become prominent over time [3]. Pain causes
poor quality sleep; furthermore, patients complain about fatigue
not only because of their disease but also because of sleep depri-
vation [4]. The incidence of sleep disorders in individuals with RA
was reported to range between 54% and 70% Therefore, these in-
dividuals' productivity at work and skills for conducting daily
practices decrease [3].

The dissatisfaction with medical treatment methods, invasive
procedures and the necessity of using daily analgesics as well as the
toxic and harmful effects of drugs push patients to different quests
for symptom management. Non-pharmacological methods such as
reflexology, massage, hydrotherapy, therapeutic touch,
sevginsamancioglu@hotmail.
rsoy).
acupuncture, music therapy have been used for symptom control
and functional improvement in these patients [5,6].

Reflexology is the stimulation of reflex points through massage
on some body parts. Foot reflexology is the practice of applying
pressure to specific areas of the feet. Reflexes in the feet match to
organs, glands, and systems of the body. There are some theories on
the mechanism of action of reflexology [7,8]. According to the
haemodynamic theory, reflexology stimulation increases blood
flow to the related organ or body part. The nerve impulse theory
argues that reflexology stimulation enhances nervous connection
to the corresponding body parts. According to the energy theory;
organs and body parts are linked through electromagnetic fields
and that these pathways are blocked in states of disease. Lactic acid
theory defends that lactic acid accumulates on the soles of the feet
in the form of crystals and reduces regular flow. Reflexology shows
that the fusion of crystals promotes free circulation [7,8]. With
these features, reflexology becomes an appropriate alternative
method for RA patients.

Although the effect of foot reflexology on pain symptom has
been evaluated in RA patients, no study has been conducted on
sleep quality. The aim of this randomized controlled trial is to
analyze the effects of foot reflexology on pain and sleep quality in
RA patients. Two hypotheses were explored in this study. One of
the hypotheses is that foot reflexology practice reduces pain and
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the other is that foot reflexology improves sleep quality in RA
patients.

2. Material and methods

2.1. Ethics

The Institutional Ethics Committee of Gaziantep University
Medical Faculty (No: 2014/344) approved this study before imple-
mentation. Informed consent was obtained from all the partici-
pants included in the study.

2.2. Design and sample

This study was planned as a randomized controlled trial to
evaluate the effect of foot reflexology on pain and sleep quality in
RA patients. The study was held at the “Rheumatology Follow-up
Polyclinic” of a university hospital located in a big city in Turkey
between JanuaryeJuly 2015. A total of 60 patients (30 for the
intervention group and 30 for the control group) who agreed to
participate in the research andmet the criteria specified within the
population were included in the research. All the patients were
suffering from pain and sleep disturbances. The patients included
in the research demonstrated the following characteristics: 18
years of age or older, diagnosed with RA for at least 1 year, VAS
pain score of 4 or greater and voluntary participation in the study.
The exclusion criteria were as follows: acute infection or fever,
vascular disease in the lower extremities, impaired skin integrity,
history of surgery, fractures, sprains or injuries in the lower ex-
tremity, pregnancy, diagnosis of diabetes, diagnosis of sleep apnea
and using sleep medications, cigarette and alcohol consumption.
Medical treatments of RA patients in both control and reflexology
groups continued routinely. However, no change was allowed in
medical treatment for RA during six reflexology applications and
control. An a priori power analysis was performed to calculate the
sample size (STATISTICA 2016 Quest Software Inc.). As a result of
power analysis, the minimum sample size required for the study
was found as the effect size¼ .50, alpha¼ .05 and the power of the
test (1- beta) .80, while 30 patients were included in each group.
Fig. 1 shows the progression of the study (Fig. 1). Patients with
similar levels of VAS pain, gender and disease duration were
selected for the experimental and control groups. They were then
divided into two groups as foot reflexology and control group us-
ing a random number table.

2.3. Data collection

The interviewswith RA patients were conducted face to face and
individually at the Rheumatology Follow-up Polyclinic. At the in-
terviews, the sociodemographic information and biochemical pa-
rameters of the patients as well as their Visual Analogue Scale for
Pain (VAS-Pain) and Pittsburgh Sleep Quality Index (PSQI) scores
were collected. The form questioning socio-demographic charac-
teristics include the age, gender, marital status, educational status,
health insurance, alcohol and smoking status of the patients as well
as their duration of diagnosis and themedications they take [10,11].
The pain values of both the experimental and control groups were
recordedweekly for 6 weeks. The sleep quality was assessed only at
the first and sixth week follow-up because the scale used in the
sleep quality assesment demonstrated the last month.

VAS- Pain e Visual Analogue Scale was used to assess pain
symptoms. Using a 10 cm horizontal line, a plane starting at 0 and
ending at 10 points was created even intervals of 1 cm “0”means no
painwhile “10”means the most severe, unbearable pain. The mean
pain level during the last week was used to evaluate the baseline
pain used in patient selection. Patients who had a baseline pain
score of 4 or greater were admitted to the study. Current pain was
assessed for weekly monitoring.

With the Pittsburgh Sleep Quality Index, the patients are asked 19
questions to assess their sleep quality within the past month. There
are 7 components of PSQI. The assessment of each item is scored
between 0 and 3 according to the frequency of symptoms. The total
score is calculated including 0 and 21. Scores of six or above indicate
that sleep quality is impaired [12]. The validity and reliability of the
Turkish version of the scale was performed by A�gargün et al. (1996)
and the Cronbach's alpha value was found to be 0.80 [13]. The
Cronbach's alpha value for the current study was 0.78, indicating
that the scale is highly reliable.

2.4. Interventions

Prior to any interventions and again at the completion of the
interventions, all patients were asked to mark their pain level on
the VAS plane. Interventions were undertaken by a certified
researcher. In the experimental group, 30-min foot reflexology for a
total of 6 times (once a week) was performed. After 6 weeks of
reflexology, the patients in the experimental group were again
subjected to VAS and PSQI assesment. All patients enrolled in the
study were routinely given RA treatments. The patients, particu-
larly in the experimental group, were reminded not to take anal-
gesic medication during the days of intervention. As for the patients
in the control group, they continued to undergo routine polyclinic
monitoring which included intra-articular and extra-articular
physical findings, laboratory tests, radiology examinations, and
information on medication.

2.4.1. Foot reflexology protocol
The room temperature of the patients' follow-up polyclinics

ranged between 71.60-75.20 � F and the humidity ranged between
40 and 60%. For the application, colorless Vaselinewith no additives
was used. Beginning with the right foot, 5min of foot warming
movements were provided, 3-min massage for the brain part
(application to the pituitary, pineal gland points at the big toe, from
the big toe to the middle of the heel; the medulla spinalis point), 2-
min pressure to the solar plexus point (the reflex point of the
central nervous system on the sole), 3-min application to the lymph
system, 3-min application to the diaphragm area, 3-min application
to the thyroid point, 3-min application to the stomach point, 3-min
application to the adrenal glands, and 5-min warming movements
after the application was over which added up to a total of 30min.
Foot reflexology was performed with the same techniques on the
left foot after the treatment to the right foot was completed. The
entire procedure was completed with a 30 - min application for
each foot which lasted for a total of 60min. The treatment was
repeated once a week for 6 weeks.

2.5. Data analysis

The data were evaluated with Statistical Package for Social
Sciences 18.0 software (SPSSFW, SPSS Inc., Chicago, IL, USA SPSS).
Kolmogrov Simirnov test was used to determine whether the data
had a normal distribution or not, and nonparametric tests were
conducted when the data did not demonstrate a normal distri-
bution. Descriptive information on the patients was given in
number, percentage and standard deviation. For the evaluation of
data, Chi-Square and Significance of the Difference between Two



Fig. 1. Subject selection process and progress of the study.
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Means tests were used to test the differences between the groups.
For the evaluation of the analyses, p < .05 was considered
significant.
3. Results

3.1. Socio-demographic and disease characteristics of subjects

The socio-demographic and disease characteristics of the sub-
jects are given in Table 1. The mean age of the patients is
50.16± 14.32 (22e74 years). Most of the patients were female
(76.6%). The majority of the patients were not well-educated
(70.0%). Most of the patients were married (93.3%). Almost all of
the patients had health insurance (96.7%). Some of the patients
were cigarette (25%) and alcohol (6.6%) consumers. The mean
duration of RA diagnosis of the patients was 12.25± 7.65 years. The
mean erythrocyte sedimentation rate of patients was
30.12± 18.05mm/h while their mean C-reactive protein (CRP)
value was 27.01± 33.58mg/L. Of all patients enrolled, 66.6% were
being treated with steroids, 63.3% with Methotrexate (MTX), 63.3%
with Sulfasalazine (SSZ) and 50% with leflunomide. The mean pain
score as expressed by the patients at the first meeting was found to
be 6.38± 1.27 (5e10) while 58.3% of the patients stated that their
sleep disturbances were at a severe level.
3.2. The effect of foot reflexology on pain and sleep quality

In Table 2, the pain levels and sleep quality scores of RA patients
in Foot Reflexology and control groups were compared. At the end
of the 6-week period, statistically significant results were obtained
regarding the VAS and PSQI scores of the foot reflexology group
when compared to the control group (p < .05) (see Table 3).

4. Discussion

This study shows that foot reflexology applied to RA patients
reduces the symptoms of pain related to the disease and improves
sleep quality. In the meta-analysis study conducted by Lee et al.,
[2011], it was concluded that foot reflexology was a useful nursing
practice that had a more positive effect on fatigue and sleep than
pain [14]. In another study, it was stated that foot reflexology had a
mitigating effect on the symptoms of fatigue in RA patients [15].

A limited number of previous studies have also shown that foot
reflexology had a pain-reducing effect in RA patients [2,9,16]. It was
found that both hand and foot reflexology had a positive effect on
pain and quality of life in RA patients [2]. In a study, it was
concluded that foot reflexology was a more effective method in
reducing pain symptoms compared to aromatherapy [15]. It was
determined that reflexology applied to RA patients for six weeks as
one session per week has a positive effect on the foot pain scores



Table 1
Baseline demographic and clinical characteristics of the rheumatoid arthritis subjects (N¼ 60).

Characteristics Total Sample N (%) Foot Reflexology Group N (%) Control Group N (%) x2 p

Age (years)
X± SD 50.16± 14.32 50.83± 12.05 49.50± 16.42 t ¼ 0.358 .722
Gender
Female 46 (76.6) 24 (80) 22 (73.3) 0.373 .542
Male 14 (24.0) 6 (20) 8 (26.7)
Education
5 year 42 (70.0) 21 (50.0) 21 (50.0) 1.641 .801
>5 year 18 (30.0) 9 (50.0) 9 (50.0)
Marital Status
Married 56 (93.3) 29 (96.7) 27 (90) 1.071 .301
Single 4 (6.7) 1 (3.3) 3 (10)
Health insurance
Yes 58 (96.6) 29 (96.7) 29 (96.7) 0.000 1.000
No 2 (3.4) 1 (3.3) 1 (3.3)
ESR
(X± SD) 30.12± 18.05 25.06± 15.38 35.18± 19.32 t ¼ �2.245 .029
CRP
(X± SD) 27.01± 33.58 14.87± 15.88 39.15± 41.68 t¼-2.981 .004
NSAID
Yes 53 (88.3) 28 (93.3) 25 (83.3) 1.456 .228
No 7 (11.7) 2 (6.7) 5 (16.7)
Corticosteroids
Yes 40 (66.6) 21 (70) 19 (63.3) 0.300 .584
No 20 (33.4) 9 (30) 11 (36.7)
MTX
Yes 38 (63.3) 19 (63.3) 19 (63.3) 0.000 1.000
No 22 (36.7) 11 (36.7) 11 (36.7)
SSZ
Yes 38 (63.3) 22 (73.3) 16 (53.3) 2.584 .108
No 22 (36.7) 8 (26.7) 14 (46.7)
Leflunomide
Yes 30 (50) 15 (50) 15 (50) 0.000 1.000
No 30 (50) 15 (50) 15 (50)
Pain
(X± SD) 6.38± 1.27 5.63± 1.06 7.13± 1.00 t¼�5.599 .001
Sleep Problem
Moderate 25 (41.6) 13 (43.3) 12 (40) 0.069 0.793
Severe 35 (58.4) 17 (56.7) 18 (60)

ESR: erythrocyte sedimentation rate; CRP: c-reactive protein; NSAID: nonsteroidal anti-inflammatory drugs; MTX: methotrexate; SSZ: sulfasalazine.

Table 2
Comparison of pain and sleep quality characteristics of groups after the first and sixth week follow-up.

Foot Reflexology Group (n¼ 30) Control Group (n¼ 30) T p

VAS-Pain
1st Week Follow-up 7.4± 1.13 8.1± 1.24 �2.281 .026
6th Week Follow-up 5.4± 0.89 8.1± 1.02 �10.847 .001
t t¼�1.966 t¼�9.781
p p¼ .059 p¼ .001
PSQI
1st Week Follow-up 16.20± 3.70 16.75± 3.64 �0.386 0.703
6th Week Follow-up 13.16± 3.57 19.03± 3.05 �6.834 .001
t t¼�2.651 t¼�6.052
p p¼ .001 p¼ .001
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perceived by the patients [9]. When compared to the control group,
it was found that there was a significant decrease in mean pain
scores in the foot reflexology group.

Sleep problems are observed in RA patients, especially due to
pain [17]. Among the major sleep problems observed in these pa-
tients are difficulty in falling asleep and maintaining sleep,
continuous disruption in sleep at night, waking up early in the
morning, dizziness throughout the day and fatigue due to sleep
deprivation [10]. Our study was supported by findings from a study
by Pehlivan et al. (2016) that RA patients experience sleep problems
and have poor sleep quality [10].
In the literature, we could not find any other study that analyzes
the effect of foot reflexology on sleep quality in patients with RA.
When compared with the foot reflexology group, sleep quality in
the control group was significantly impaired after 6 weeks. It could
be interpreted that this condition could be related to the increase in
the mean pain score of the patients in the control group.

There are some limitations to this study. According to the
sample size structure of the study, the findings cannot be gener-
alized. Second, the placebo control group was not used in this
study. Third, there was no directive on the use of analgesics in the
control group. Therefore, the long-term effects of foot reflexology



Table 3
Evaluation of mean pain scores in sixth week follow-up (N¼ 60).

N VAS-Pain (X± SD) F pa

1st Follow-up Reflexology 30 7.40± 1.13 5.205 .026
Control 30 8.10± 1.24

2nd Follow-up Reflexology 30 7.23± 0.89 14.157 .001
Control 30 8.16± 1.01

3rd Follow-up Reflexology 30 6.93± 0.86 11.139 .001
Control 30 7.80± 1.12

4th Follow-up Reflexology 30 6.30± 0.83 51.251 .001
Control 30 8.10± 1.09

5th Follow-up Reflexology 30 5.40± 0.96 105.216 .001
Control 30 7.93± 0.94

6th Follow-up Reflexology 30 5.40± 0.89 117.668 .001
Control 30 8.10± 1.02

a Anova; significance level p< .05.
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on pain and sleep quality of the patients in this group are not
known. Finally, it remains unknown whether or not the practice of
reflexology affects other symptoms experienced by RA patients.
Thus, it is recommended that further research be conducted in this
field.
5. Conclusions

The results of this study show that foot reflexology applied to RA
patients is effective in increasing sleep quality, as well as reducing
pain symptoms. This study shows that foot reflexology has an effect
that improves sleep quality while also supporting the results of the
previous studies conducted on the effects of reflexology on pain
relief.

In this study, it was shown that pain and sleep symptoms of RA
patients could be reduced by foot reflexology in a short time.
Furthermore, this study also shows that nurses working in RA
clinics may find it convenient to learn and use foot reflexology as
one of the independent functions of nursing. The crucial point here
is education and experience. If nurses receive good training and
gain experience in performing foot reflexology, the success of the
method may increase.

The effect of foot reflexology on other symptoms in RA patients
should also be investigated and RA patients should be given a more
comprehensive care.
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