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Abstract The aim of this study was to determine the efficiency of foot and hand massage on reducing
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postoperative pain in patients who had cesarean operation. This pretest–posttest design study was
planned as a randomized controlled experimental study. In the light of the results, it was reported that
the reduction in pain intensity was significantly meaningful in both intervention groups when
compared to the control group. It was also noted that vital findings were measured comparatively
higher before the massage in the test groups, and they were found to be relatively lower in the
measurements conducted right before and after the massage, which was considered to be statistically
meaningful. Foot and hand massage proved useful as an effective nursing intervention in controlling
postoperative pain.

© 2010 Elsevier Inc. All rights reserved.
1. Introduction

Despite the technological advances in health care, routine
analgesic procedures in postoperative pain control remain
inadequate and thus require complementary therapies and
interventions (Power, 2005).

In recent years, many complementary therapies such as
massage, soothing music, relaxation, mind–body techni-
ques, reflexology, herbal medicines, hypnosis, and thera-
peutic touch are tried to help manage pain (Smith, Collins,
Cyna, & Crowther, 2003; Smith, Collins, Cyna, & Crowther,
2006). However, it is evident that sound evidences from a
wide range of studies will be needed to show their efficiency
so as to enhance the applicability of these therapies. In
current literature, there is some evidence about the benefits
of foot and hand massages in relieving labor pain as a
complementary therapy (Wang & Keck, 2004).
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The purpose of massaging is to assist the treatment
procedures by affecting the locomotor system and the
nervous system as well as cardiovascular system. Massaging
results in a variety of comforts such as general relaxation in
the body, deep breath, resting, and drowsiness (Kimber,
McNabb, Mc Court, Haines, & Brocklehurst, 2008). The
relatively unspecialized nerve cell endings that initiate the
sensation of pain are called nociceptors; these are sensory
receptors that send signals of pain and are generally located
at the surface of internal tissues and beneath the skin, densely
in hands and feet (Henderson, 2008). Therefore, applying
foot and hand massages is considered to be a significantly
appropriate method in pain reduction.

An analysis of the effects of massaging on postoperative
pain requires evaluating pain levels, characteristics, and its
physiological impacts on the organism. Being a subjective
concept, levels of pain intensity are measured with numerical
and verbal pain scales. The physiological reactions are
triggered by pain through the activation of sympathetic
nervous system and measured with the alterations in blood
pressure, pulse, and respiration (Akinpelu & Olowe, 2002).

Cesarean section is reported to be one of the most
common surgical operations, comprising 20% to 25% of all
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births in Turkey with an increasing rate as time goes by.
According to the results of current studies, one in three or
four babies are born by cesarean delivery in Turkey
(Berkman & Has, 2004; Demir, 2006).

On account of the inadequate postoperative pain control
after the operation, wound complication ratio, infection, and
health care costs have steadily increased. The average initial
hospital cost of a planned primary cesarean operation was
76% higher than the average for planned vaginal births, and
length of stay was 77% longer (Declercq et al., 2007).
Moreover, improperly treated cases of postoperative pain
may result in chronic pain problems and adversely influen-
cing the quality of life (Guney et al., 2006).

This study was designed to analyze the effectiveness of
foot and hand massages as one of the nonpharmacological
nursing interventions in postoperative pain control after
cesarean delivery.
2. Method

2.1. Setting

This study was conducted in obstetric intensive care units
and services of all the public and university hospitals in the
province of Eskisehir, Turkey, namely, Eskisehir Public
Hospital, Gynaecology and Obstetrics Hospital, and Osman-
gazi University Education and Training Hospital between
January 1 and April 30, 2006.

2.2. Subjects

During the 4 months' study, 281 patients attended for
cesarean operations to the obstetric intensive care units and
services of all the hospitals concerned. The total 75 study
patients out of 281 were selected by random sampling
method and the patients' presenting orders and evenly
divided into three groups: a control group, a foot and hand
massage group, and a foot massage group, each of which
included 25 patients. The criteria for inclusion were as
follows: those who consented to participate in each study
groups, those who had been scheduled for a cesarean
operation by her obstetrician, and those who were conscious.
The excluding criteria were as follows: those were not able to
understand written and verbal instructions (n = 7); those who
had not a secondary school degree or higher educational
qualifications in consistent with the literature indicating that
women with lower degrees of educational background may
have difficulties in perceiving numerical pain scales and
feedback (n = 101); those who were at risk in terms of taking
general anesthesia to ensure homogeneity of the groups and
maintain the reliability of the results (n = 6); those who were
using patient-controlled analgesia (n = 67); those who did
have damaged tissue and skin on their hands or feet, arthritis,
phlebitis, burn wound, injury, inflammation, eczema,
cardiovascular, respiratory diagnosis, or psychological
problems like major depression or paranoia (n = 6); and
those who would not feel uncomfortable about letting other
people touch their feet, as expected, 6 patients out of the
population of the study refused to participate in the study
owing to this reason. Because some patients accepted the
intervention before the operation, but changed their mind
after the operation (3 patients in total), not all patients could
participate in the study.

2.3. Data collecting tools

2.3.1. Patient information form
Demographic characteristics and previous experiences of

operations and pain for each patient were collected via a
Patient Information Form.

2.3.2. Premassage–Postmassage Postoperative Pain and
Vital Findings Follow-up Form

Within the first 24 hours after the operation, the pain
intensity and vital findings of the patients were measured 1 to
4 hours after a dose of pain medication in both control and
massage groups in obstetric intensive care units. Measure-
ments were recorded on the Premassage–Postmassage
Postoperative Pain and Vital Findings Follow-up Form.

2.3.3. The scales
Pain intensity was evaluated using an 11 point Numerical

Rating Scale (NRS) and a 5-point Verbal Rating Scale
(VRS). NRS is an assessment scale with fixed scale steps, a
linear line with marks spaced 1 cm apart ranging from 0 (no
pain) to 10 (worst pain imaginable), and patients are asked to
mark a point on the line indicating the intensity of pain. It is
widely preferred by national and international investigators
for its applicability and clarity in determining the pain
intensity of patients. The validity and reliability of NRS were
tested by Duncan, Bushnell, and Lavigne (1989). VRS is
labeled with verbal descriptors 1 = no pain and 5 = very
severe pain.

2.3.4. Procedures

2.3.4.1. The foot and hand massage procedures. Foot and
hand massage was chosen for the study, and nurses could
apply the massage without needing any special equipment,
which includes petrissage, kneading, and friction applied to
the patient's hands and feet with classical massage
techniques. Petrissage is the movement of the balls of the
fingers and thumbs to apply direct pressure in a slow and
rhythmic fashion to the soft tissue underlying the skin of the
foot and hand. Kneading is very similar in action to wringing
and usually follows in sequence.

Compression on the muscle is achieved by altering the
direction in which the hands knead. Friction is used only on
small areas and is applied by pressing with small circular
movements using the pad of the hand or the fingers. When
compressing and relaxing the muscle tissue, blood and
lymph circulation increases, which removes lactic acid
between the muscle fibers and reduces fatigue and stress.
Kneading has also a mild toning effect on the muscles,
improving muscle condition.
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2.3.4.2. Massage steps. Patients were provided a comfor-
table and unconstrained position and were asked to avoid
talking during the intervention unless necessary. The
massage was applied to all patients by one investigator,
who was the first author, for the reliability of the data. The
investigator had been given theoretical and practical training
by a physiotherapist from Osmangazi University Hospital,
Eskisehir before the study. Hand massage was applied to
each hand for 5 minutes avoiding an intravenous catheter-
inserted area if any. Following hand massage, the patient's
foot was elevated by supporting it with a pillow. The sole
was spread and rubbed by the investigator's fingers. The
thumb was used to make circles over the entire sole of the
foot. The knuckles of one hand stroked the sole with an up-
and-down motion. The heel and ankle were kneaded between
the investigator's thumb and forefinger. The pillow support
was removed to finish the massage (Wang & Keck, 2004).

Pain intensity and vital findings of the patients were
measured and recorded after the massage in both groups. The
measurements were repeated and noted 60 minutes after the
intervention to determine the efficiency duration.

Ninety minutes after the intervention, pain intensity and
vital findings were measured for the last time and recorded.
Patients in the control group were not included in the
massage interventions.

2.3.5. Monitoring form
Postoperative pain and vital findings (respiration, systo-

lic, and diastolic blood pressures and pulse) were noted as
well as dosage and frequency of analgesic medication before
and after the massage in the monitoring form.

2.3.6. Data evaluation
Analysis of the data was evaluated using the SPSS 11.0

software. Sociodemographic data of the patients were
analyzed with percentage ratios and chi-square tests for
each group. The difference between the pain intensity scores
was measured right before and 60 and 90 minutes after
intervention was evaluated with the analysis of variance test.
Postmassage pain intensity scores of both groups were
compared with Independent Samples Test (t test). The
difference between the pain intensity measurements of the
control group was verified with t test. The vital findings of
the patients in all groups were measured right before and 60
Table 1
A comparison of the intervention groups based on numerical pain intensity levels o
as measured before/after and 90 minutes after the massage intervention

Groups NRS before the massage
(X ± SD)

NRS after the m
(X ± SD)

Control group 4.36 ± 1.70 –
Foot and hand massage group 5.76 ± 1.23 3.00 ± 1.08
Foot massage group 5.44 ± 1.41 3.44 ± 1.32

a It was found that the difference between NRS scores before and after the m
( p b .001) was statistically meaningful.

b It was found that the difference between NRS scores before and after the m
( p b .001) was statistically meaningful.
and 90 minutes after intervention and tested with one-way
analysis of variance. Vital findings of the patients in the
intervention groups measured right after the intervention
were crosschecked using t test in independent groups. Tukey
honestly significant difference test was performed for further
analyses. The difference between the measurements of vital
findings of the control group was compared using t test in
dependent groups. Vital findings of the intervention groups
were measured three times with fixed intervals and evaluated
with two-way analysis of variance. Significance levels were
set at p b .05 for the statistical analyses.

2.4. Ethical approval for the study

Ethical committee approval for the study was obtained
prior to collect data, by contacting and receiving approval
from the appropriate management authority, the health
directorship of the hospitals involved and the Board of
Ethics at Eskisehir Osmangazi University. Participants were
assured of the confidentiality of their responses and provided
informed written consent, and they signed a Participant
Consent Document.
3. Results

The mean age of the participants was 27.3 ± 4.77 (range =
18–40). There was no significant difference between the
sociodemographic characteristics of the control group and
the intervention group except educational status ( p N .05).
There were relatively more women with higher degrees of
education in the control group in contrast to the intervention
groups. Approximately one fifth of the women (17.33%)
were working, and 85.33% had moderate income levels. The
difference between the groups was not considered to be
significant with regard to previous experiences of hospita-
lization and operation and frequency of the use of analgesics
( p b .05). The massage intervention was applied 2.5 ±
1.0 hours after the administration of analgesics in the
intervention groups, illustrating no statistically meaningful
difference ( p N .05).

The evaluation of the pain intensity levels was performed
with NRS, and it was reported that pain intensity scores in
the foot and hand massage group was 5.76 ± 1.23 before the
f women in the control group and the intervention groups obtained with NRS

assage NRS in 90 minutes after the
first measurement (X ± SD)

Statistical analysis p

5.20 ± 1.11 t = 4.452, df = 24 b.001
3.64 ± 1.22 F = 108.947 b.001a

3.76 ± 1.20 F = 34.950 b.001b

assage (p b .001) and NRS scores before and 60 minutes after the massage

assage (p b .001) and NRS scores before and 60 minutes after the massage



Table 2
A comparison of the intervention groups in terms of numerical pain intensity levels of women in the control group and the intervention groups obtained with NRS
as measured before/after and 90 minutes after the massage intervention

Time Control group
(̅X ± SD)

Foot and hand massage group
(̅X ± SD)

Foot massage group
(̅X ± SD)

Statistical analysis p

NRS before the massage 4.36 ± 1.70 5.76 ± 1.23 5.44 ± 1.41 F = 6.270 b.05a

NRS right after the massage – 3.00 ± 1.08 3.44 ± 1.32 T = −1.287 .204
NRS 90 minutes after the initial measurement 5.20 ± 1.11 3.64 ± 1.22 3.76 ± 1.20 F = 13.522 b.001b

a This difference results from the control group and the foot and hand massage group ( p b .01), and the control group and the foot massage group ( p b .05).
b This difference results from the control group and the foot and hand massage group ( p b .001), and the control group and the foot massage group ( p b .001).
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massage, whereas the scores showed a significant decrease in
the measurements recorded right after the massage (3.00 ±
1.08) and 60 minutes after the massage intervention (3.64 ±
1.22). Similarly, the pain intensity scores of the women in the
foot massage group were 5.44 ± 1.41, and on account of pain
relief from the massage, the score was found to be 3.44 ±
1.32 right after the massage and 3.76 ± 1.20 60 minutes after
the massage. These findings indicated that the pain intensity
levels of the patients in the intervention groups were
significantly different in the measurements performed
successively ( p b .001). Moreover, pain intensity levels
recorded in successive measurements were considered to be
significantly different in the control group ( p b .001);
although pain intensity score was 4.36 ± 1.70 in the initial
measurement, it showed increase to 5.20 ± 111 90 minutes
later (Table 1). Pain intensity levels acquired with VRS were
parallel with those of NRS.

Table 2 shows the comparison of the intervention groups
in terms of numerical pain intensity levels of women in the
control group and the intervention groups. An assessment of
the difference between the pain intensity scores obtained
with NRS and VRS in all groups suggested that pain
intensity scores in the control group were significantly lower
when compared to intervention groups ( p b .05). However,
the difference between the pain intensity scores of both
intervention groups measured right after the intervention was
not statistically meaningful ( p N .05). The consecutive
measurements performed 90 minutes after the initial
measurement indicated in all groups that statistically mean-
Table 3
In-group comparison of the vital findings before/after and 90 minutes after the ma

Groups Vital findings Before the ma
(X ± SD)

Control group Systolic blood pressure 105.0 ± 12.5
Diastolic blood pressure 68.8 ± 8.1
Pulse 84.4 ± 15.1
Respiration 20.7 ± 2.8

Foot and hand massage groups Systolic blood pressure 119.0 ± 13.8
Diastolic blood pressure 79.1 ± 8.7
Pulse 93.6 ± 15.1
Respiration 21.3 ± 1.9

Foot massage group Systolic blood pressure 113.1 ± 9.9
Diastolic blood pressure 73.6 ± 7.2
Pulse 83.6 ± 13.3
Respiration 20.7 ± 2.5
ingful differences between the intervention groups were not
observed. Nevertheless, the difference between the scores of
the control group and the intervention groups was considered
to be substantially meaningful ( p b .001).

In comparison to the initial measurements, vital findings
of the control group were found to be higher in the
measurements performed 90 minutes later, which was
considered to be statistically significant.

It was similarly meaningful that vital findings of the foot
and hand group relatively reduced after the massage
intervention when compared to those found before the
massage, whereas they showed a slight increase 60 minutes
after the initial measurements. It was further reported that
vital findings of the foot massage group, except pulse,
indicated significant differences in subsequent measure-
ments. The differences between the systolic and diastolic
blood pressure readings were found to be significantly
meaningful. Premassage and postmassage diastolic blood
pressure findings illustrated significant differences. As in the
foot and hand massage group, it was further observed in the
foot massage group that vital findings measurements were
reduced right after the massage intervention; yet they were
found to slightly increase 60 minutes after the massage.
Detailed data are presented in Table 3.

4. Discussion

The results indicated that foot and hand massages
reduced postoperative pain intensity significantly within the
ssage

ssage After the massage
(X ± SD)

90 minutes after the initial
measurement (X ± SD)

p

– 111.9 ± 9.7 b.001
– 73.4 ± 5.5 b.001
– 87.2 ± 14.1 b.05
– 21.4 ± 1.8 b.05
112.6 ± 11.6 115.8 ± 12.2 b.001
75.4 ± 8.5 76.9 ± 7.5 b.001
90.2 ± 14.6 92.2 ± 14.6 b.001
19.8 ± 1.9 20.4 ± 1.8 b.001
107.4 ± 8.5 108.8 ± 8.3 b.001
71.8 ± 5.4 72.8 ± 5.6 b.05
81.3 ± 13.1 83.4 ± 12.6 N.05
19.4 ± 2.1 19.8 ± 1.9 b.05
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first 24 hours. The mean pain intensity score increased in
successive measurements for those in the control group,
whereas a decrease of 2.76 points was reported for the
women in the foot and hand massage group (premassage
score 5.76 ± 1.23, postmassage score 3.00 ± 1.08). In
addition, the premassage scores of the foot massage group
were higher 2 points than the postmassage scores (5.44 ±
1.41, 3.44 ± 1.32, respectively). In a study conducted by
Wang & Keck (2004), 20-minute foot and hand massages
were proved to be efficient in reducing postoperative pain,
suggesting that pain intensity score of 4.65 ± 1.93 reduced
to 2.35 ± 1.87 after the invention. However, Hulme,
Waterman, and Hillier (1999) stated that a 5-minute foot
massage was inadequate to reduce pain in patients who had
laparoscopic sterilization. The results of our study
suggested that 20 minute foot and hand massages were
more effectual in pain reduction in comparison to 10-
minute foot massage only, which postulated that the
duration of the massage intervention was considerably
distinctive in pain reduction.

Findings of the measurements recorded right after
the massage were assessed to be lower than those
performed 60 minutes later, which implied that the
efficiency of intervention is weakened in time. The study
by Hattan, King, and Griffiths (2002) indicated that
performing the massage only once would not be as effective
as regular performances, and therefore, the massage
intervention should be performed successively in post-
operative patients.

In our study, it was also noted that the mean pain scores
in VRS measurements were similar to those of NRS. The
pain intensity was reported to increase in the control
group, whereas it indicated a decrease of 1.28 points in the
foot and hand massage group after the massage (pre-
massage score 3.48 ± 0.65, postmassage score 2.20 ±
0.57). Pain intensity scores of those in the foot massage
group decreased by an average of 1.08 points after the
massage (premassage 3.52 ± 0.65, postmassage 2.44 ±
0.58). Wang and Keck (2004) evaluated pain intensity
based on the verbal statements of the patients and found
that pain intensity levels decreased from 4.00 to 1.88 after
the massage.

It was further reported that performing the massage
intervention resulted in a considerable decrease in the vital
findings of the patients. All vital findings of the patients in
the foot and hand massage group signaled a significant
decrease. Similar results were achieved in the foot massage
group, and vital findings, except pulse, were observed to
have reduced. In consistency with the alterations in the pain
levels, vital findings which were recorded 60 minutes after
the intervention were slightly higher than those recorded
right after the massage.

Possible limitations associated with the study include
the insufficient number of patients who complied with
the criteria, limited period allowed for conducting the
study, which brought on by limited number of the study
sample, difficulties in maintaining a placid environ-
ment for the study (mostly because of the institutional
policies), and the lack of an isolated room for the massage
intervention, long visiting hours, and presence of
newborn babies accompanying the mothers who had
cesarean operation.
5. Conclusion

In light of the findings of the study, it is suggested that
foot and hand massage together or only foot massage can
be used as an effective nursing initiative in postoperative
pain control.

It is also noted that the efficiency of the massage is
heightened with the recurrent performances of the massage
with fixed intervals and allowance of adequate length of time
for the massage intervals. Foot and hand massage is observed
to be an effective method in postoperative pain control with a
higher rate of success in reducing pain intensity with
comparison to foot massage only.

It is also revealed that efficiency of the massage will be
enhanced because it is performed for longer periods. The
efficiency of intervention is found to be effective in pain
reduction even after 60 minutes, although weakened down in
time. Finally, it is advised that further studies are needed to
assess the impact of the massage site and length and patient
anxiety on the efficiency of the massage in pain reduction. It
is imperative that further studies focus on monitoring pain
for longer periods and recurrent foot massage interventions
to achieve better results.
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