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Abstract
Background: The side effects of long-term use and high doses of drugs have increased the use of
complementary therapies for the reduction of pain.
Aim: The present study aimed to compare the effect of foot reflexology and gentle stretching
exercises on pain intensity in patients after spine surgery.
Method: This clinical trial study was performed on 90 patients undergoing spinal surgery referring to
hospitals affiliated to Mashhad University of Medical Sciences in 2019. Patients were randomly
assigned to three groups: foot reflexology, gentle stretching exercises, and control. In intervention
groups, apart from the routine procedures, foot reflexology or gentle stretching exercises were
performed daily from the first day after surgery until discharge, and also three times a week for six
weeks after discharge. In the control group, only routine care was performed.
Results: The mean age of the samples was 43.35±11.15 years. In within-group comparison, the mean
pain intensity was significantly decreased at the end of the sixth week after surgery in all three groups
(P<0.001). The mean of pain intensity in the reflexology group was lower than that in the stretching
exercise group on the second day after surgery, discharge time, as well as the first and sixth weeks
after discharge (P<0.001). Nonetheless, there was no significant difference between the stretching
exercise group and the control group (P<0.05).
Implications for Practice: Foot reflexology effectively reduces the pain intensity of patients after
spinal surgery. Therefore, it is recommended to be performed by patients or their caregivers to reduce
pain after spinal surgery.
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Introduction
Severe postoperative pain following spinal surgery has always been a major health problem (1).
Spine surgery, like other operations, is associated with severe pain, especially in the early days
after surgery (2, 3). Typically, 75% of patients undergoing surgery experience acute postoperative
pain (4). In one study, out of the 1,300 patients who underwent spinal surgery, 57% reported
uncontrolled pain during the first 24 hours after surgery (3).
Postoperative pain control is closely linked to favorable therapeutic outcomes, such as adequate mobility,
prompt discharge, prevention of chronic pain (2), as well as increased patient satisfaction, reduced opioid
dependence, and lower costs (5). Therefore, different types of medicines are used to help the effective
management of postoperative pain. Each of these drugs brings its own inherent advantages and
disadvantages that limit their common use (1). Consequently, complementary medicine is increasingly
used to reduce the side effects of drugs (6,7). The terms complementary medicine or alternative medicine
are used interchangeably with traditional medicine in some parts of the world.
Traditional medicine encompasses the knowledge, skills, and behaviors that are used to prevent,
diagnose, manage, and maintain health. It includes traditional Chinese, Indian, and Malay
medicine, as well as homeopathy and complementary therapies (8). Some methods, such as
cupping therapy, osteopathy, acupuncture, homeopathy, music therapy, and reflexology, are
common examples of traditional and complementary medicine(9). The term complementary
indicates that the therapy is used, along with conventional medicine, and may include
supplements, massage, and exercise-based programs (10)
The use of gentle stretching exercises is one of the most common methods to relieve patients’ pain
after the surgery (11). These exercises have been demonstrated to be effective in the reduction of
musculoskeletal pain in nursing staff (12) and strengthening leg muscle strength in patients with
plantar fasciitis (13). Gentle stretching exercises are the activities undertaken to regain, increase,
or maintain the range of motion of limbs. These activities involve passive or active stretching that
is performed individually or with the help of another person (therapist/trainer) (11).
Reflexology is also a traditional complementary therapy that is performed by applying pressure on
the reflex points and areas of the feet, hands, ears, and face which represent different parts of the
body. The inner curvature of the sole is related to the reflex points of the lumbar and spine
vertebrae (14, 15). Foot reflexology has been recently recognized as an important complementary
treatment in many health-related problems, especially in some conditions associated with chronic
diseases, such as anxiety, stress, pain, and fatigue (16, 17).
Some studies have compared the effects of stretching exercises and reflexology on the reduction of
patients' pain (18-20) and reported contradictory results. For example, Shagholian et al. (2016)
demonstrated that both stretching exercises and reflexology reduced the severity of restless legs
syndrome (18).In the study by Sadeghi et al., although stretching exercises were effective in the
reduction of pain intensity in patients with rheumatoid arthritis, reflexology alone had no effect on
the mitigation of pain experienced by these patients (19). Imani et al. reported the beneficial
effects of foot reflexology on the reduction of pain in patients after tibial bone surgery (20).
Although the effects of stretching exercises and reflexology on pain have been compared in some
studies, little is known about comparing the effects of these two complementary medicine
techniques on postoperative pain intensity after spinal surgery. The severity of pain in spinal
surgery is higher, as compared to that in other surgeries. In a related study, researchers revealed
that out of 179 surgical procedures, spinal surgery was one of the six surgeries with the most
postoperative pain (4); moreover, the frequency of persistent pain after spinal surgery is 5%-75%
(21, 22). Therefore, considering the result of previous studies and in order to bridge the existing
information gap, the present research aimed to compare the effect of foot reflexology and gentle
stretching exercises on pain intensity in patients after spine surgery.
Methods
This randomized, controlled, three-group clinical trial study was conducted on 90 patients
undergoing spine surgery in hospitals affiliated to Mashhad University of Medical Sciences,
Mashhad, Iran. Patients were selected based on the inclusion criteria and randomly assigned to
three groups (foot reflexology, gentle stretching exercises, and control) using computergenerated random numbers (Figure 1). The inclusion criteria entailed the age range of 18-65 years,
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hospitalization for spinal or lumbar spine surgery, no alcohol and drug addiction, no wounds, fractures, as
well as sensory and motor disorders in the limbs, and willingness to participate in the study. On the other
hand, the need for reoperation, length of hospital stay more than 10 days, and the occurrence of
neurological defects after surgery were regarded as the exclusion criteria.
Before the surgery, participants were provided with the objectives of the study; thereafter, patients’
demographic and clinical characteristics form was completed. This form contained 15 questions on gender,
age, body mass index (BMI), marital status, level of education, occupation, history of analgesic use, type
of spine surgery, and spine instrumentation.
The intervention started on the second day after the surgery. In the foot reflexology group, the patients and
their companions were taught how to perform reflexology while the patient was lying on the bed. Based on
the results of previous studies, reflexology can be successfully provided by the partners, patients, or their
caregivers who were trained by a specialist (23-25). To perform reflexology, a person should hold the heel
of one foot with one hand and apply intermittent pressures in a wavy and reciprocating manner on the
inner curvature of the sole with the thumb of the other hand.
This was performed for about 15 min for each foot. After ensuring the ability to perform foot reflexology,
it was performed by patients’ companions daily in the evening shift after the appointment time and at least
4 h after receiving the analgesic drug. This method was continued under the supervision of the researcher
until discharge. After discharge, the patient underwent foot reflexology at home three times a week (every
other day) for six weeks. Reflexology was performed by patients or their companions after discharge from
the hospital at home. This method has been performed in other studies after educating patients and their
companions (23-25).
In the gentle stretching exercises group, the patient was taught the exercises on the first day after surgery.
Gentle stretching exercises include extension and flexion of the lower limb joints, as well as

Figure 1. CONSORT Flow Chart of The Study
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contraction exercises of the muscles of the spine and gluteal region. These exercises were
performed for half an hour a day in the evening shift after the appointment time and at least 4 h
after receiving the analgesic drug, while the patient was standing or sitting on a chair.
In the hospital, gentle stretching exercises were performed under the supervision of the researcher
until discharge. After discharge, the patient performed gentle stretching exercises at home three times
a week (every other day) for six weeks. The control group only received routine care, which included
prescribing analgesics and encouraging the patient to walk in the ward. In all three groups, the dose of
used analgesics was measured and recorded in the relevant checklists during the patient's
hospitalization and after discharge at home. A follow-up telephone call was performed once a week in
order to ensure that the patient performed the intervention and recorded the severity of pain.
The patient's pain intensity was measured before and on the first and second days after the surgery, at the
time of discharge, as well as one week and six weeks following discharge. The pain was assessed using a
10-point visual pain scale (VAS), which is a valid and reliable tool, 10 minutes after the intervention. On
this scale, 0 is suggestive of “no pain” and 10 signifies the most severe pain (26). The VAS is a standard
scale that has been widely used in various studies and its validity and reliability have been confirmed (27,
28). Firstly, the sample size of 79 subjects was determined using the Statistical Power Tables with an
effect size of 0.32, an alpha level of 0.05 (1-tailed), and a power of 0.9; nonetheless, taking into account
the sample attrition of 14%, the final sample size was increased to 90 cases (29).
The research plan was approved by the Vice-Chancellor for Research and the Ethics Committee of
Mashhad University of Medical Sciences. Written informed consent was obtained from the
participants in the study. Due to the normality and non-normality of the data, data analysis was
performed in SPSS software (version 16) using chi-square, analysis of variance test, and analysis of
variance with repeated measures. A p-value less than 5% was considered statistically significant.
Results
The mean age score of participants was obtained at 43.35±11.15 years, and 51% of them were female.
The subjects were homogeneous in terms of age, gender, weight, MBI, marital status, occupation,
education, diagnosis, hospital type, the length of hospitalization, preoperative diagnosis, area and
surgical incision size, as well as the instrumentation and duration of surgery, in all three groups. Some
characteristics of research subjects are displayed in Table 1.
Table 1. Demographic and medical characteristics of patients in the three groups
Mean±SD/frequency(percentage)
Variable
Foot
stretching
test
control
reflexolog
exercises
result
F=0.66
Age (years)
45.33±9.44 42.36±11.93 42.36±12.97
P=0.519
F=2.03
Body mass index (kg/m2)
27.23±4.79 26.32±5.20 27.13±4.64
P=0.136
F=2.10
Surgical incision size
13.86±5.96 15.60±5.85 12.70±4.61
P=0.128
male
16 (53.3)
15(50.0)
13(43.3)
Chi=0.62
Gender
Female
14 (46.7)
15(50.0)
17(56.7)
P=0.732
unemployed and retired
Employee
Free

16 (53.4)
10 (33.3)
4 (13.3)

19(63.3)
4(13.4)
7(23.3)

20(66.6)
5(16.7)
5(16.7)

Chi=8.22
P=0.419

Level of
Education

Illiterate
Less than diploma
Diploma and more

7 (23.3)
20 (66.7)
3 (10.0)

8(26.7)
12(40.0)
10 (33.3)

5(16.7)
16(53.3)
9 (30.0)

Chi=7.22
P=0.513

Preoperative
diagnosis

intervertebral disc herniation
Displacement and spinal deformity

10 (33.3)
20 (66.7)

7 (23.3)
23 (76.7)

11(36.7)
19 (63.3)

Chi=1.34
P=0.510

Surgical area

thoracic
Lumbar

6 (20.0)
24 (80.0)

4(13.3)
26 (86.7)

9 (30.0)
21(70.0)

Chi=2.53
P=0.282

Instrumentation

Yes
No

19 (63.3)
11(36.7)

23 (76.6)
7 (23.3)

19 (63.3)
11(36.7)

Chi=1.62
P=0.443

Job
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Table 2. Mean and standard deviation of analgesic dose in term of mg in patients undergoing spinal
surgery during hospitalization, as well as one and six weeks after discharge in all three groups
Groups
Test
Stretching
Time
Drug
Foot reflexology
Control
result
exercises
F=0.33
First day
Apotel*
2978.26±779.39 3105.76±857.82 2909.77±899.23
P=0.717
after the
F=3.14
Morphine*
14.28±4.32
13.12±4.58
18.12±3.72
surgery
P=0.059
F=0.07
Apotel*
2900.00±867.54 2940.47±964.70 3000.00±602.07
Second day
P=0.927
F=2.00
after surgery
Morphine*
11.33±4.41
11.42±3.77
15.00±5.77
P=0.153
Simple
F=0.26
1421.42±385.62 1342.10±400.78 1411.95±335.73
Discharge
Acetaminophen*
P=0.766
Acetaminophen
F=0.99
time
1888.88±220.47 1818.18±252.26 1714.28±267.26
codeine*
P=0.385
Simple
F=0.30
First week
1417.52±384.71 1333.52±402.52 1406.52±326.64
Acetaminophen*
P=0.743
after
Acetaminophen
F=0.58
1888.80±220.48 1818.31±252.28 1750.03±273.84
discharge
codeine*
P=0.567
Simple
F=0.03
Sixth week
1427.70±374.81 1452.57±426.18 1417.08±263.71
Acetaminophen*
P=0.961
after
Acetaminophen
F=0.24
1880.00±00.00 1452.53±426.12 1883.37±233.32
discharge
codeine*
P=0.796
*: mg

The mean scores of the dose of analgesics used by patients were measured on the first and second
days after the surgery, the time of discharge, as well as the first and sixth weeks after discharge from
the hospital. Analgesics and narcotics, such as Apotel and Morphine, were mainly administered by
injection during hospitalization. Nevertheless, patients received oral analgesics, such as
acetaminophen or codeine, upon and after discharge from the hospital. Analysis of variance illustrated
no significant difference in the dose of analgesics used by patients during hospitalization, as well as
the first and sixth weeks after discharge (P˃0.05) (Table2).
In the between-group comparison, analysis of variance test showed no significant difference in the
mean pain intensity on the first day after surgery (before the intervention) between the three groups
(P=0.191). The mean of pain intensity in the reflexology group was lower than that in the stretching
exercises group on the second day after surgery, discharge time, as well as first and sixth weeks after
discharge (P<0.001). However, there was no significant difference between the stretching exercise
group and the control group (P <0.05) (Table 3).
Table 3. Mean and standard deviation of pain intensity in patients undergoing spine surgery at different
time intervals during the study in three groups
Time
First day after
surgery
Second day
after surgery
Discharge time
First week after
discharge
Sixth week after
discharge
Test result

Foot
Reflexology

Stretching exercises

Control

7.00±1.25

6.46±1.19

6.80±0.92

F=1.68 , P=0.191

2.85±0.78

4.79±0.91

5.64±1.31

F=57.50, P<0.001

5.80±1.34

6.36±1.32

6.76±0.98

F=4.69 , P=0.012

3.93±1.17

6.36±1.56

7.36±1.21

F=52.91, P<0.001

1.66±0.75

3.16±1.08

3.53±1.54

F=21.22 ,P<0.001

F=148.80 ;
P<0.001

F=65.91; P<0.001

F=76.05;
P<0.001
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In within-group comparison, the repeated measures analysis of variance demonstrated that the mean
pain intensity was significantly decreased at the end of the sixth week, as compared to that in the first
day after surgery in all three groups (P<0.001). Furthermore, in the foot reflexology group, compared
to the stretching exercise group, the rate of pain reduction was higher at all time intervals after the
intervention. There was no significant difference in the mean pain intensity in terms of the underlying
variables of the study in patients undergoing spinal surgery. According to the results, none of the
patients had any complications and complaints during the stretching exercises or foot reflexology.
Discussion
The present study aimed to compare the effect of foot reflexology and gentle stretching exercises on
pain intensity in patients after spine surgery. As evidenced by the obtained results, the mean pain
intensity significantly reduced at the end of the sixth week, as compared to that on the first day after the
surgery in all three groups. The amount of pain reduction in the foot reflexology group was greater than
that in the stretching exercises group at all time intervals after the surgery. This signifies that reflexology
has been more effective in the mitigation of pain intensity after spinal surgery, in comparison with
gentle stretching exercises. Reflexology reduces pain by releasing endorphin which is a natural pain
killer in response to reflexology and the body replies to accommodate all damage (30, 31).
Massage and reflexology are two techniques that may reduce pain by interrupting the transmission of
pain signals, modifying pain perception, stimulating the release of endorphins and neurochemicals, as
well as emotional regulation (32). The findings of the current research are in agreement with those
reported by Dikmen et al. who assessed the effects of reflexology and progressive muscle relaxation
exercises on pain, fatigue, and quality of life in patients with gynecological cancer (33).
In the stated study, the research subjects were randomly assigned to one of four groups: reflexology,
progressive muscle relaxation exercises, reflexology with progressive muscle relaxation exercises,
and the control group. The results illustrated a significant difference in the mean pain intensity in
follow-ups at weeks 3, 8, and 12. At follow-up, the mean pain scores were significantly reduced in all
groups, except the progressive muscle relaxation exercises group. The lowest mean pain score in the
reflexology group was observed in the eighth week, indicating that reflexology interventions are more
effective than progressive muscle relaxation exercises in pain management (33). Reflexology reduces
postoperative pain and its effectiveness usually varies from a few days to a few weeks (14).
In a study by Rezvani et al., it was found that foot reflexology is effective in reducing the severity of
pain in patients with chronic back pain referring to the physiotherapy ward (34). Along the same lines,
in a clinical trial on the effect of foot reflexology on fatigue, pain, and sleep quality in patients with
lymphoma, Rambod et al. pointed out that foot reflexology reduces fatigue and pain in patients and
improves their sleep quality (31).
In another study, Dalal et al. (2014) pointed to the effectiveness of foot reflexology massage in the
reduction of pain in patients with diabetic neuropathy (35). Ozdemir et al. indicated that foot
reflexology reduced the severity of fatigue, pain, and muscle cramps in hemodialysis patients (36).
Wang & Keck demonstrated that a 20-min massage of hands and feet reduces pain for 1-4 h after the
surgery (37). Moreover, in several studies, the positive effects of foot reflexology as a low-cost, easy,
and useful nursing intervention has been emphasized to manage and control the symptoms and
problems of burn patients (38), eliminate some aspects of sexual dysfunction in male patients
undergoing hemodialysis (39), reduce pain and fatigue, and improve the quality of life following
chemotherapy in women with cancer (33).
In a study comparing the effects of foot reflexology and stretching exercises on the severity of restless
legs syndrome in hemodialysis patients, Khojandi et al. found that both methods were equally
effective in reducing the severity of restless legs syndrome (8). Sadeghi et al. also demonstrated that
stretching exercises were effective in reducing pain intensity in patients with rheumatoid arthritis;
nonetheless, foot reflexology had no effect on the reduction of pain intensity in these patients (19).
These discrepancies between the aforementioned findings and the results of the present study can be
ascribed to the different nature of the diseases, participants’ characteristics, or the duration of the
intervention. For instance, in the study by Sadeghi et al., the intervention was performed in a short
period, in 30-min sessions three times a week for only four weeks.
In general, foot reflexology massage is a useful and non-invasive complementary treatment, and the
majority of people who use this treatment feel a certain sense of relief (14). Since the effects of foot
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reflexology massage and gentle stretching exercises on pain intensity after spinal surgery have been
less studied, it is necessary to conduct more studies in this field. In the present research, patients' pain
intensity was assessed using the visual pain scale, which is a subjective scale; consequently, patients'
mentality in expressing the level of perceived perception can have affected the accuracy of the study.
Although gentle stretching exercises were effective in reducing patients’ pain intensity in the present
study, more research is needed to confirm its effectiveness as an acceptable method in the reduction of
patients' pain intensity after spinal surgery.
Implications for Practice
As evidenced by the results of the present study, foot reflexology effectively reduces pain intensity in
patients after spine surgery. Therefore, it is recommended to be used by patients or their companions
as an appropriate care measure for the reduction of pain after spine surgery.
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