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ABSTRACT

Objective: This study was conducted to determine the effect of foot reflexology massage performed on patients after laparoscopic
cholecystectomy on pain levels, analgesic use and anxiety levels.

Methods: This prospective, experimental and randomized-controlled study was conducted with patients who underwent cholecystectomy.
Ninety patients in total were divided into the experiment (n = 30), control (n = 30) and placebo (n = 30) groups. Foot reflexology massage was
performed on the patients in the experiment group two times after surgery. Placebo massage was performed on the patients in the placebo
group at the same times. Only routine treatment and care were given to the patients in the control group. The patients’ pain and anxiety levels
and their amounts of analgesic use within 24 hours were monitored.

Results: The patients’ state anxiety scores decreased significantly from the preoperative to the postoperative measurements, and the degree of
decrease did not differ between the groups (p>0.05). The pain scores of the patients decreased after the first and second massage applications
in all groups in comparison to their pre-massage scores, and the pain in the experiment group felt after the second massage was lower than that
in the patients in the placebo group (p<0.01). It was found that analgesic administration for the patients within 24 hours after the operation did
not differ in terms of quantity or time of administration (p>0.05).

Conclusion: As a result, it may be stated that using reflexology with pharmacological methods to reduce postoperative pain will increase the
effectiveness of pain treatment and the quality of nursing care.
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1. INTRODUCTION

Laparoscopic cholecystectomy is the most preferred method in
the treatment of gallbladder stones, one of the most common
digestive system problems worldwide (1-3). After laparoscopic
cholecystectomy procedures, pain may be observed due to
surgical manipulation, irritation from the carbon dioxide given
to the intraperitoneal area, intraabdominal pressure increase,
peritonitis caused by bile and trauma caused by trocars
(4, 5). It was reported that 13% of patients who underwent
laparoscopic cholecystectomy experienced severe pain in the
first week after surgery, and 17 — 41% were hospitalized due to
pain (5). In a large-scale study with over 50,000 patients, Joshi
and Kehlet evaluated pain severity levels. They demonstrated
that patients experienced more severe pain in comparison
to ‘major’ procedures after ‘minor’ surgical interventions
such as appendectomy, tonsillectomy and cholecystectomy

(6). Additionally, the majority of patients undergoing surgical
interventions experienced different levels of anxiety due to
the form of anesthesia, difficulty in waking up after surgery,
disability, post-operative pain, difficulty in working life, loss of
body control, and fear of loss of sexual function (7-10). It is a
known fact that a high anxiety level in the patient affects their
pain levels in the postoperative period (11). Considering the
complications of pharmacological methods such as respiratory
depression, itching, nausea, vomiting and decreased
gastrointestinal motility in the treatment of postoperative pain
and anxiety, complementary and alternative therapy (CAT)
methods have gained importance (12).

In the literature, it is stated that one of the methods of
complementary and alternative medicine for relieving pain
and anxiety in the postoperative period is reflexology massage
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(12-27). The International Reflexology Institute defines
reflexology as a technique that is applied manually to the
reflex points in the hands, feet and ears, which are associated
with all glands, organs and body parts, and helps normalize
body functions (28). Reflexology may often be used as a
supplement to relieve the negative effects of chemotherapy
and contribute to quality of life, regulate autonomic nervous
system functions, strengthen the immune system and reduce
stress, anxiety, agitation, tension, depression, fatigue,
insomnia, as well as pain severity in acute and chronic painful
conditions (22, 29-34).

However, there is a lack of studies in the literature that
clearly demonstrate the effects of placebo-controlled
reflexology massage. This study was planned and performed
to determine the effect of foot reflexology massage on
pain and anxiety levels in patients undergoing laparoscopic
cholecystectomy surgery.

2. METHODS

2.1. Study Design and Setting

The research was conducted in a general surgery clinic of
a university hospital in Istanbul between September 2017
and November 2018 with a prospective, single-center,
experimental and randomized-controlled design. The study
was started after receiving the approval of the clinical research
ethics committee of the hospital (Date: 20.03.2017, Decision
No: 001). Before starting the research process, clinical nurses
were informed about the research. Patients who met the
research criteria were interviewed and informed about the
research, their questions were answered, and their consent
was obtained verbally and in writing.

2.2. Participants

The population of the study included all patients undergoing
laparoscopic cholecystectomy surgery within the specified
time interval. Power analysis was performed using the
G*Power 3.1 program to determine the minimum number
of participants, and the power of the test was calculated. For
the power of the study to exceed 80%, it was calculated that
a total of 84 people, including 28 people per group, should be
reached with a 5% significance level and a 0.25 effect size (t
= 1.404; effect size d = 0.25). Considering that there could be
losses during the research period, it was decided to admit a
total of 90 patients, including 30 in each group.

The randomization of the patients who met the sampling
criteria was performed using the closed envelope method,
and the patients were randomly divided into three groups as
foot reflexology massage (experiment group), placebo foot
massage (placebo group) and no intervention (control group).

Patients without any health problems related to the foot (local
infection, open lesion/wound, scar tissue, edema), who were
aged 18 or older, without communication difficulties and
mental deficiencies, without any complications (e.g., bleeding,

nausea, vomiting, thrombophlebitis) after surgery, without
the use of any medication such as analgesics before the first
massage planned to be performed after surgery, without
patient-controlled analgesia after surgery, with no drain placed
in the surgical site, without addiction disorders and with no
chronic pain in any part of their body were included in the
study. The randomization of the study is shown in CONSORT
(Consolidated Standards of Reporting Trials) 2010 (Figure 1)

Enrollment

Figure 1: CONSORT flow diagram

2.3. Intervention

After the patients were admitted to the ward on the day of
their surgical operation, a data collection form containing
information about the patient’s personal and medical history
was completed. The content and method of the study, the
scales to be used in the evaluation of the variables and
the ethical principles that would be followed during their
participation in the study were introduced to the patient.
The vital signs of the patient (blood pressure, pulse rate,
respiratory rate, oxygen saturation) were measured and
recorded.

First Stage: In the early postoperative period, when the
patient’s location, time and person orientation was achieved,
the severity and quality of the pain was evaluated. Their vital
signs were measured. Foot massage was performed for the
experiment group and placebo group based on their protocols
specified above. Pain intensity and vital signs were re-evaluated
10 minutes after the end of the massage. The measurements
were repeated at the same time as the other group, and no
intervention was performed for the control group.

The verbal expression of the patient was excluded from the
scope of the study by administering analgesics at the request of
a physician to the patients whose pain severity was unbearable
based on the observation of the researcher or the patient’s
physiological symptoms. From among a total of 132 patients who
received laparoscopic cholecystectomy operations throughout
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the study period, the study excluded 7 patients as they received
emergency surgical interventions, 15 as they did not provide
consent to participate in the study, 3 as they experienced
respiratory distress after the surgery, 8 as drains were placed
into them after the surgery, 5 as they experienced severe pain
after the surgery, 3 as it was not possible to communicate with
them in the postoperative period, one patient as they had
diabetic neuropathy and another as they experienced a fracture
in their foot in a recent time.

Second Stage: When the half-life of the analgesics given to the
patients in the postoperative recovery unit at the 3rd hour
after the surgery had expired, the patients in the experiment
and placebo groups received a second foot massage. Pain
levels and vital signs were measured in the same way as in
the previous stage.

Third Stage: At the 4th hour after surgery, the State Anxiety
Inventory was re-applied to all patients. Analgesics and their
usage amounts were recorded within 24 hours after surgery.

Experiment group Foot Reflexology Protocol

The patients were informed about the treatment protocol.
At the beginning of the massage, foot warming movements
were performed for about 5 minutes. Light pressure was
applied to the solar plexus area of the feet for one minute.
First, reflexology was applied to the gallbladder and digestive
and musculoskeletal areas of the right foot.

Reflexology massage was performed only on the areas related
to the digestive system and the musculoskeletal system
because there is no area belonging to the gallbladder in the left
foot. Light pressure was applied to the solar plexus area of the
feet for one minute, and the treatment was terminated. The
reflexology massage to the right and left feet was administered
over three periods, lasting 30-35 minutes in total.

Placebo Group Massage Protocol

The protocol was explained to the patients. Foot heating
with light pressure was performed only on the dorsal areas
of the patients in this group because the plantar region of the
foot is associated with the gallbladder and other reflexology
regions of the digestive system. The massage applied on the
right and left feet was performed for a total of 10-15 minutes.

The reflexology massage was performed by the researcher who
has been trained and certified in this field under the supervision
of a physician. The massage protocols that were determined
for the experiment and placebo groups were evaluated by two
reflexologists who are experts in their field. The vital signs of
the patients were monitored five times using a clinical blood
pressure measurement device and a pulse oximeter. The
specified measurement times were as follows: (Z1) before
surgery, (Z2) before 1st massage, (Z3) 10th min after 1st massage,
(Z4) before 2nd massage, and (Z5) 10th min after 2nd massage.

2.4. Data Analysis

The data obtained in the study were analyzed using the Statistical
Package for the Social Sciences 2018 program. Whether or not

the data met assumptions of normal distribution was tested,
frequencies, percentages and means were used as descriptive
statistics, and Chi-squared test, t-test, one-way analysis of
variance (ANOVA), regression and correlation analyses or Mann-
Whitney U and Kruskal-Wallis tests were used accordingly based
on the normality of data distribution.

3. RESULTS

It was determined that each group had similar introductory
characteristics in their first measurements (Table 1). In the
measurements before the surgery, the mean trait anxiety
scores of the experiment group, control group and placebo
group were 37.63 + 6.30, 41.40 = 7.98 and 36.26 + 6.37,
respectively. There was no statistically significant difference
between the trait anxiety scores of the groups (p>0.05).
Similarly, in the intergroup comparisons, there was no
difference between the mean preoperative state anxiety
scores of the patients in the groups (experiment: 36.76 *
10.75; control: 38.40 + 8.90; placebo; 39.83 + 10.66) or
their mean postoperative state anxiety scores (experiment:
29.10 £ 6.67; control: 31.76 + 8.35; placebo: 31.16 + 6.94)
(p>0.05). In the intragroup comparisons, it was found that
the mean postoperative anxiety scores in all groups were
significantly lower in comparison to their mean preoperative
scores (p<0.05), but there was no statistically significant
intergroup difference among the groups in terms of their
mean postoperative scores (p<0.05) (Table 2).

The mean pain scores of the patients in all groups after the
1st massage were significantly lower than their mean scores
before the 1st massage (p<0.05). Additionally, the mean pain
scores expressed by the patients in all groups before the 2nd
massage were lower than those they expressed before the
1st massage, and the mean pain scores expressed after the
2nd massage were lower than those before the 2nd massage
(p<0.05) (Table 3). According to the results of the intergroup
comparisons of the mean pain scores of the patients before
and after the first and second massages, the patients in
the experiment group had lower pain scores after the 2nd
massage than those in the placebo group (p<0.01). However,
it was not possible to precisely reveal between which groups
the pain score after the 1st massage significantly differed in
the statistical sense (p = 0.01) (Bonferroni test) (Table 4).

When the amounts of analgesics administered to the
patients in the experiment, control and placebo groups
in the first 24 hours after the operation were examined
according to the drug types, it was determined that, based
on the mean values, 18 mg tenoxicam, 2200 mg paracetamol
and 35.33 mg tramadol were administered to the patients
in the experiment group; 16 mg tenoxicam, 1666.80 mg
paracetamol and 65.84 mg tramadol were administered to
the patients in the control group, and 18.14 mg tenoxicam,
1166.58 mg paracetamol and 54.66 mg tramadol were
administered in the placebo group. There was no statistically
significant difference between the groups in terms of the
amounts of analgesics given to the patients within the first
24 hours after the operation (p>0.05).
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Table 1. Introductory characteristics of patients (N=90)

Experiment (n=30)

Control (n=30)

Placebo (n=30)

Introductory Characteristics

Mean £ SD Mean * SD Mean £ SD
Age 46.93 £ 14.74 47.06 £ 11.50 42.06 + 11.67
n (%) n (%) n (%)
Sex Female 16 (53) 20 (67) 23 (76)
Male 14 (47) 10 (33) 7 (24)
Education Level llliterate 0(0) 0(0) 1(3)
Primary school 4(13) 6 (20) 2(7)
Secondary school 1(3) 0(0) 2(7)
High school 2(7) 11 (37) 8(27)
Undergraduate and Graduate 23 (77) 13 (43) 17 (57)
Marital Status Married 26 (87) 26 (87) 21 (70)
Single 4(13) 4(13) 9 (30)
Job Housewife 9(30) 13 (43) 9(30)
Student 0(0) 1(3) 0(0)
Civil Servant 7(23) 5(17) 8(27)
Self-Employed 8(27) 8(27) 9 (30)
Retired 6 (20) 3(10) 4(13)
Monthly Income Income less than expenses 3(10) 3(10) 2(7)
Income equal to expenses 16 (53) 20 (67) 22 (73)
Income more than expenses 11 (37) 7(23) 6 (20)
Social Security Ssi 0(0) 4(13) 3(10)
Private Insurance 29 (97) 26 (87) 26 (87)
No Social Security 1(3) 0(0) 1(3)
Place of Residence City 29 (97) 30 (100) 30 (100)
District 1(3) 0(0) 0(0)
Smoking Yes 7 (23) 9 (30) 13 (43)
No 23(77) 21 (70) 17 (57)
Alcohol Use Yes 4 (13) 2(7) 3(10)
No 26 (87) 28 (93) 27 (90)

Table 2. Comparison of the state and trait anxiety scale scores before and after surgery (N=90)

State and Trait Anxiety Scale

Experiment (n=30)

Control (n=30)

Placebo (n=30)

Scores Mean + SD Mean + SD Mean + SD

Trait Anxiety Before Surgery 37.63£6.30 41.40+7.98 36.26 £ 6.37 3.127 0.20
Preoperative State Anxiety (D1) 36.76 £10.75 38.40 £ 8.90 39.83 £10.66 2.009 0.36
Postoperative State Anxiety (D2) 29.10 £ 6.67 31.76 £8.35 31.16 £ 694 1.930 0.38
Multiple Comparison z P z P z P

D1-D2 -4.155 <0.001* -4.112 <0.001* -4.417 <0.001*

*p< 0.05 (Wilcoxon test, Kruskal-Wallis test)

Table 3. Comparison of patients’ mean pain scores before and after foot massage-1 (N=90)
Control (n=30)

Experiment (n=30) Placebo (n=30)

Pain Monitoring Times

Mean + SD Mean * SD Mean * SD
1. Before reflexology massage (A1) 7.46 £1.87 6.70 £ 2.49 7.46 £ 1.96 1.984 0.371
1. After reflexology massage 10th min (A2) 5.23+2.22 5.70+2.79 6.8312.26 6.178 0.04*
2. Before reflexology massage (A3) 4.60 £ 2.02 3.80 £2.85 5.13+2.45 5.263 0.07
2. After reflexology massage 10" min (A4) 2.70+2.15 3.16+2.19 436+2.44 7.184 0.02*
Multiple Comparison Z P Z p Z P
Al-A2 -4.575 <0.001* -2.956 <0.001* -2.724 | <0.001*
Al-A3 -4.302 <0.001* -4.301 <0.001* -4.292 <0.001*
A3-A4 -4.529 <0.001* -1.978 0.04* -3.630 <0.001*

*p<0.05 (Wilcoxon test, Kruskal-Wallis test)
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Table 4. Comparison of patients’ mean pain scores before and after
foot massage — 2 (N = 90)

Groups n ';I::: U 7 5

1. (A2) Pain E.Xf;r{,f,‘e”t :g gg:?g 279.50 | -2.547 | 0.01

ngfT:x::,:ry ?:,F:,:;Tem 28 gig; 419.50 | -0.455 | 0.64
Massage

: zf,ffrzc,) ig 32:;2 341.50 | -1.620 | 0.10

2. (A2) Pain ET:);TEEM gg 222 277.00 | -2.579 |0.009*

scorestter | Eperinent | 30 | 2867 | 30500 | g2 | 0
Massage

: zf:frzc,’ :g gggg 326.50 | -1.843 | 0.06

(*p<0.01) (Bonferroni test)

4. DISCUSSION

In the literature, it has been reported that most patients
who undergo surgical interventions experience different
degrees of anxiety and increased perioperative anxiety levels
raise postoperative morbidity and mortality rates, delay
wound healing and extend hospital stay, as well as increasing
postoperative pain levels and requirement of analgesics (7-
11).

In the study by Hudson et al. on the effects of hand
reflexology massage performed on patients undergoing
minimally invasive varicose vein surgery on their pain and
anxiety, it was found that the levels of the anxiety felt by the
patients during the procedure in the treatment group were
significantly lower than those in the control group (25).

Koras and Karabulut (2018) examined the effects of foot
massage performed on patients undergoing laparoscopic
cholecystectomy on their pain and anxiety levels, and the
postoperative state anxiety score of the experiment group
was found to be lower than that in the control group (12).
In a study with 60 patients (36.7% of whom underwent
cholecystectomy) who had undergone abdominal surgery,
similarly, there was no difference between the basal anxiety
levels of the experiment and control groups, and the anxiety
level was lower in the foot massage group after the third
application (35). In another study conducted with patients
who had undergone digestive system surgery, it was stated
that there was no difference between the baseline anxiety
levels of the experiment and control groups, as well as finding
a decrease in the anxiety levels of the experiment group after
the intervention (19). Besides, the decrease in the anxiety
levels of the experiment group after the implementation was
significantly higher (19).

In many studies examining the effect of foot massage
on different levels of anxiety after surgery with different
protocols in different patient groups such as abdominal
surgery, tibial fracture, total abdominal hysterectomy,
coronary artery bypass grafting and coronary angiography,
it has been reported that the anxiety levels of the patient

groups that received foot massage were significantly lower
than those in the control groups (17, 22, 25, 36-38).

In this study, the mean postoperative state anxiety scores
of the patients in the experiment, control and placebo
groups decreased significantly in comparison to their
mean preoperative scores (p<0.05). In the intragroup
comparisons, no significant difference was found between
the mean preoperative and postoperative state anxiety
scores in any of the groups (p>0.05). Although there was a
decrease in the levels of postoperative anxiety in all three
groups, the finding the difference between the groups in
terms of this drop was not significant was interpreted to be
dependent on factors such as the duration of the massage,
application areas, application technique and application
amount.

The effective treatment of postoperative pain in surgical
patients contributes to the psychologic state of the patient,
increases their quality of life and comfort and prevents
the negative effects of pain on body systems (13). In a
study examining the effects of ear acupuncture and foot
reflexology massage on patients undergoing appendectomy,
it was revealed that, although the pain levels in all groups
decreased after receiving the acupuncture intervention,
the decrease was greater in the patients in the experiment
group (39). In the study by Shehata et al. (2016), the effect of
foot massage performed on patients undergoing abdominal
surgery in two sessions on these patients’ pain levels was
examined, and after the first and second applications, the
expression of the pain by the patients in the experiment
group was found to be lower than that of the patients in
the control group (26). In the study by Cankaya and Saritas
on patients undergoing laparoscopic cholecystectomy, it
was revealed that the pain level in the experiment group
was lower than that in the control group as a result of
conventional foot massage performed for 10 minutes (16).
Although there was no significant difference between the
pain levels of the experiment and control groups before the
massage intervention in the studies by Youssef and Hassan
(2017) (N=60) and Chanif (2012) (N=40) among patients
who underwent abdominal surgery, it was reported that the
degree of pain reduction was significantly greater than that
in the control group (35, 36).

Similar results have been achieved in the literature after foot
massage in different patient groups such as breast surgery,
cesarean surgery, tibia fracture surgery, CABG surgery and
total abdominal hysterectomy patients (14, 17-19, 22, 23).

Unlike these studies, Koras’s study with patients who
underwent cholecystectomy revealed no statistically
significant difference between the mean pain intensity
scores at the 5th and 30th minutes after massage in the
experiment and control groups. Additionally, when the mean
pain intensity scores of the patients at the 60th, 90th and
120th minutes were compared, the mean scores of the
experiment group were found to be lower than those of the
control group (12). In the study by Hudson et al. (2015), the
effect of hand reflexology massage performed on patients
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undergoing minimally invasive varicose vein surgery during
the procedure on pain was examined, it was determined
that the pain intensity scores of the experiment and control
groups were not significantly different, and the duration of
the pain in the experiment group was shorter (25). In the
study conducted by Silverdale and Roodhouse (2019) with 38
patients who underwent radical cystectomy due to bladder
cancer, the patients were divided into 3 groups as the whole-
body massage group, foot massage group and a group where
both massages were performed together, and the protocols
were performed in two sessions. It was revealed that pain
levels after both treatments were lower in all groups than
before the massage, but the degree of reduction did not
differ between the groups (40).

In this study, although the mean pain scores of the patients
in all groups decreased over time, the pain felt in the
experiment group after the second massage was found
to be significantly lower than that in the placebo group
(p<0.01). However, it was not possible to precisely determine
between which groups the pain score after the 1st massage
differed significantly (p=0.01) (Table 4 — 15). In the study, the
decrease in the mean pain scores in all patient groups in the
postoperative period in comparison to their preoperative
scores was consistent with the literature; however, the
fact that the decrease in the mean pain scores was not
significantly different between the experiment group and the
other groups differed from the literature. Koras and Karabulut
(2018) identified no significant difference between the pain
levels of the experiment and control groups at the 5th and
30th minutes after foot massage. This difference might
have been due to the long-term evaluation of the effects of
massage, similar to that of Koras and Karabulut (12).

Analgesics, which form the basis of pain therapy, are
drugs that are used to control pain in acute and chronic
pain syndromes (41). In spite of the new knowledge and
experience in this field, complementary and alternative
treatment methods such as reflexology have become
important in the management of post-operative pain
and anxiety, considering that pharmacological methods
may cause complications such as respiratory depression,
nausea, vomiting, itching, convulsions and decreased
gastrointestinal motility (12).

In a study in which the effect of foot reflexology massage
performed with ear acupuncture on the use of analgesics
in patients undergoing appendectomy was analyzed, there
was no difference between the analgesic use amounts of
the patients in the placebo and control groups, whereas
the amount of analgesic use in the experiment group was
lower (39). In a study performed with a 3rd session of foot
reflexology massage after cancer surgery of the digestive
system, it was revealed that the patients in the experiment
group used smaller quantities of opioid analgesics than
those in the control group (19). In a study conducted using
similar methods in patients undergoing cholecystectomy,
the quantities of analgesics required in the patients in the
experiment and control groups were compared, and it was

revealed that the control group used analgesics at higher
quantities than the experiment group (12). Similar results
were obtained in Asadisker’s (2011) CABG group and Oztiirk
et al’s (2017) study in patients undergoing abdominal
hysterectomy (14, 22).

In this study, when the quantities of the analgesics given
to the patients in the experiment, control and placebo
groups within the first 24 hours after the operation were
examined based on the types of drugs, it was observed
that all patients were treated with one or more types of
medications such as tenoxicam, paracetamol and tramadol
after surgery. It was observed that there was no significant
difference in the quantities of the analgesics given to
the patients within the first 24 hours after the operation
between the groups, and accordingly, these results were
not similar to those reported in the literature (p>0.05). It
is thought that this incompatibility between this study and
others in the literature may have been due to the use of
pharmacological pain relief methods rather than non-
pharmacological pain relief methods in postoperative care
for various reasons (e.g., the crowdedness of the hospital,
the excess workload of the nurses) in the hospital where
the study was conducted.

5. CONCLUSION

As a result of this research, it was found that foot reflexology
massage performed in the postoperative period did not
have a significant effect on the mean state anxiety scores
and physiological parameters of the patients. Additionally,
the patients’ pain scores after the first and second massage
decreased in all groups in comparison to their scores before
the massage, and the severity of the pain that the patients
in the experiment group reported after the second massage
was lower than that reported by the patients in the placebo
group. Consequently, it may be stated that using reflexology
with pharmacological methods to reduce postoperative pain
will increase the effectiveness of pain treatment and the
quality of nursing care.
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