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ABSTRACT:
hysiological responses to pain create harmful effects that prolong
he body’s recovery after surgery. Patients routinely report mild to

oderate pain even though pain medications have been adminis-
ered. Complementary strategies based on sound research findings
re needed to supplement postoperative pain relief using pharmaco-
ogic management. Foot and hand massage has the potential to assist
n pain relief. Massaging the feet and hands stimulates the mechano-
eceptors that activate the “nonpainful” nerve fibers, preventing pain
ransmission from reaching consciousness. The purpose of this pre-
est-posttest design study was to investigate whether a 20-minute foot
nd hand massage (5 minutes to each extremity), which was provided
to 4 hours after a dose of pain medication, would reduce pain per-

eption and sympathetic responses among postoperative patients. A
onvenience sample of 18 patients rated pain intensity and pain dis-
ress using a 0 to 10 numeric rating scale. They reported decreases in
ain intensity from 4.65 to 2.35 (t � 8.154, p < .001) and in pain dis-

ress from 4.00 to 1.88 (t � 5.683, p < .001). Statistically significant
ecreases in sympathetic responses to pain (i.e., heart rate and respi-
atory rate) were observed although blood pressure remained un-
hanged. The changes in heart rate and respiratory rate were not clin-
cally significant. The patients experienced moderate pain after they
eceived pain medications. This pain was reduced by the intervention,
hus supporting the effectiveness of massage in postoperative pain

anagement. Foot and hand massage appears to be an effective, inex-
ensive, low-risk, flexible, and easily applied strategy for postopera-

ive pain management.
2004 by the American Society for Pain Management Nursing

ain is a common sequela of surgery, with harmful effects that prolong the
ody’s recovery. Sympathetic responses result in rapid and shallow breathing
fter surgery. Pain causes the patient to splint the muscles of the diaphragm and
hest wall, which makes it more difficult for the patient to cough and breathe

ffectively. Shallow and rapid breathing leads to retention of pulmonary secre-
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60 Wang and Keck
ions, reduction of lung volume, and increased risk of
lveolar collapse (Riley, 1996). Sympathetic nervous
ystem activities also increase heart rate, blood pres-
ure, and peripheral vascular resistance. These re-
ponses elevate the workload of the heart and the
xygen consumption of the myocardium. The myocar-
ial oxygen supply may already be reduced as a result
f hypoxemia from the postoperative pulmonary
hanges. If the myocardial oxygen consumption is
reater than the oxygen supply, myocardial ischemia
ill occur. Severe pain may limit a postoperative pa-

ient’s mobility and increase venous stasis. The endo-
rine system responds to stressors by releasing stress
ormones that promote blood coagulation. Both fac-
ors induce the risk of deep vein thrombosis and pul-
onary embolism (Macintyre & Ready, 1996). More-

ver, the active sympathetic nerves inhibit the vagus
erve, which leads to decreased gastrointestinal mo-
ility (Wattwil, 1989). Lynch et al. (1998) have shown
hat increased pain at rest was associated with an
ncreased risk of postoperative delirium. Local mas-
age may have systemic pain-modulating effects due to
timulation of the “nonpainful” nerve fibers that inter-
ere with pain transmission in the spinal cord (Ferrell-
orry & Glick, 1993; Hulme, Waterman, & Hillier,
999; Weinrich & Weinrich, 1990). The feet and hands
re good massage areas because they have abundant
echanoreceptors that stimulate the nonpainful nerve

bers, resulting in pain inhibition (Darian-Smith, 1982;
arian-Smith & Kenins, 1980; Vedel & Roll, 1982;
allace, 1992).

ITERATURE REVIEW
he majority of massage studies have focused on can-
er pain (Ferrell-Torry and Glick, 1993; Grealish, Lo-
asney, & Whiteman, 2000; Smith, Kemp, Hemphill,
Vojir, 2002; Sims, 1986; Weinrich & Weinrich, 1990;
ilkie et al., 2000; Wilkinson, 1996). These studies

howed a significant decrease in pain intensity, which
uggested the effectiveness of massage in patients
ith cancer. However, little information is available
n effects of massage on postoperative pain (Brewer,
997; Chin, 1999; Hattan, King, & Griffiths, 2002;
ulme, et al., 1999; Nixon, Teschendorff, Finney, &
arnilowicz, 1997; Stevensen, 1994). Only one study
valuated the effects of back massage in patients after
urgery. No differences in pain intensity or distress
rom incisional pain were found between the control
nd the massage groups (Chin, 1999).

Nixon et al. (1997) evaluated the effect of mas-
age on postoperative pain in a convenience sample
N � 39) of patients following abdominal surgery.

wedish massage (i.e., effleurage, petrissage, friction, t
nd vibration) was applied. The study did not restrain
he use of analgesics among the patients. The choice
f anatomic sites of massage was based on each pa-
ient’s position, condition, and preference. However,
he researchers did not state which anatomic sites
ere chosen. The massage was provided for a mini-
um of 2 minutes, with no maximum time limit, twice
day for 7 days or until discharge. Pain perception was
easured using a visual analogue scale, but perception

f pain was not clearly defined. The pain scores over a
4-hour period in the massage group were signifi-
antly lower than in the control group. Patients in the
1-to-60-year age group reported a significant reduc-
ion in pain perception, but they also received the
ntervention for a longer period of time (12.62 �
0.82 minutes) than did patients in the other age
roups (less than 8 minutes). The results suggested
hat Swedish massage may be useful in managing pain
fter surgery but that the duration of the massage
ight play a role in pain reduction.

The effect of a 5-minute foot massage on postop-
rative pain after laparoscopic sterilization has been
xamined (Hulme et al., 1999). Patients were ran-
omly assigned to an experimental (n � 23) or control
n � 21) group. They rated pain intensity using a
-to-10 numeric rating scale (NRS). Pain decreased
ignificantly over time in both the experimental and
he control groups. No significant differences in the
ain intensity scores or in the use of analgesics were

ound between the two groups.
Findings from the previous study suggested that a

0-minute massage may produce more beneficial re-
ults (Hulme et al., 1999). Brewer (1997) drew a sim-
lar conclusion when she evaluated 11 patients after
otal joint replacements. Significant decreases in pain
ntensity and distress scores were obtained after 20-

inute foot and hand massages but not after 10-
inute hand massages. Stevensen (1994) provided 20-
inute foot massages to patients after cardiac surgery.
he psychological results showed significant differ-
nces between the massage group (n � 50) and the
ontrol group (n � 50). Pain, not indicated as pain
ntensity or distress, was one of the psychological
ariables. Hattan et al. (2002) applied a similar 20-
inute foot massage intervention to patients after car-

iac surgery. Compared with a control group (n � 7),
he pain intensity scores of the massage group (n � 9)
ere not significantly reduced. The researchers

laimed that the small sample size caused a large vari-
nce in pretest scores and might contribute to a lack of
tatistical results on some of the variables, such as pain
ntensity.

Sympathetic responses (i.e., heart rate, respira-

ory rate, and blood pressure) have been used as ob-
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61Foot and Hand Massage for Postoperative Pain
ective indicators of relaxation in massage studies of
ancer patients (Ferrell-Torry & Glick, 1993; Grealish
t al., 2000; Wilkie et al., 2000). A positron emission
omography study showed pain caused by dermal in-
ury activated the hypothalamus and increased the
ympathetic activity (Hsieh et al., 1996). Brewer
1997) implied that a 20-minute foot and hand massage
ight induce effective pain management after surgery.
pilot study showed that it was an inexpensive, low-

isk, flexible, and easily applied intervention (Wang,
999). However, few researchers have studied the
ffects of foot and hand massage on both pain and
ympathetic responses postoperatively. If it can be
upported by research findings, the use of foot and
and massage may be a valuable pain intervention in
he high-cost health care environment. Therefore, the
urpose of this study was to determine whether a
0-minute foot and hand massage (5 minutes per ex-
remity) could produce reductions in pain perception
i.e., pain intensity and pain distress) and sympathetic
esponses (i.e., heart rate, respiratory rate, and blood
ressure) among postoperative patients.

ETHOD
tudy Design
he study used a pretest-posttest single group design.
ain intensity and pain distress scores, using a 0-to-10
RS, and measures of heart rate, respiratory rate, and
lood pressure were obtained before and immediately
fter the massage intervention.

ample and Setting
he sample consisted of postoperative patients who
ere 20 years of age or older; conscious; able to
nderstand written and verbal instructions; and able to
erbally or nonverbally report their pain intensity and
istress scores. Patients were hospitalized at a large
eaching hospital in the Midwest between May 1,
000, and May 1, 2001, in a 39-bed unit dedicated to
atients who had had gastrointestinal, gynecological,
ead and neck, plastic, or urologic surgery.

Patients were excluded from this study if they had
amaged tissue or skin on their feet or hands from
urgery, arthritis, inflammation, edema, burn wound,
r phlebitis; were using patient-controlled analgesia;
ad cardiovascular or respiratory diagnoses; or were
aking any medication related to the regulation of the
ardiovascular or the respiratory system. Patients had
eceived pain medication 1 to 4 hours before the
ntervention and were reporting pain for which they
esired an intervention on postoperative day 1. A
tudy showed that analgesics provided 1 to 4 hours

efore massage were not significantly related to a o
ecrease in pain intensity measured immediately after
assage (Weinrich & Weinrich, 1990).

ntervention
he same investigator provided the foot and hand
assage to all patients. The massage components in-

luded petrissage, friction, and kneading. Petrissage is
he movement of the balls of the fingers and thumbs to
pply direct pressure in a slow and rhythmic fashion to
he soft tissue underlying the skin of the foot and
and. Friction is the movement of the knuckles in an
p-and-down motion to stroke the sole. Kneading is
he movement of the thumb and forefinger to knead
he heel and ankle (Joachim, 1983; Malkin, 1994).

Prior to the massage, the feet and hands were
iven a general visual inspection for swelling, color,
lcerations, wounds, areas indicating pressure, toe de-
ormities, cleanliness, odor, and condition of the nails
nd skin. Each patient was helped to a comfortable
nd unconstrained position in the bed and was as-
isted to a lying or half-lying position. Patients were
sked to refrain from conversation while the interven-
ion was conducted. The steps in the massage proce-
ure are described in Table 1.

ata Collection
emographic data, surgical characteristics, and history

ABLE 1.
he Foot and Hand Massage Procedure

assage Steps

1. The investigator held the patient’s hand gently in
one of her hands.

2. The investigator used thumb and fingers to make
circles over the patient’s entire palm, all fingers, and
the outer surface of the hand.

3. The palm was spread by the investigator’s fingers.
4. Hand massage was applied to each hand for 5

minutes avoiding an intravenous catheter-inserted
area if applicable.

5. The foot massage began by holding the foot gently
but firmly in both of the investigator’s hands.

6. The thumb was used to make circles over the entire
sole of the foot.

7. The sole was spread by the investigator’s fingers.
8. The knuckles of one hand stroked the sole with an

up-and-down motion.
9. The heel and ankle were kneaded between the

investigator’s thumb and forefinger.
0. The massage was finished by holding the foot firmly

again with both the investigator’s hands.
1. The foot massage was applied to each foot for 5

minutes.
f analgesic use were collected through a review of
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62 Wang and Keck
he medical records. The demographic data included
ender, age, and diagnosis. The surgical characteristics
ncluded type and date of operation. The history of
nalgesic use included medication name, its dosage,
nd the last time it was given.

Pain intensity and distress were measured using
n 11-point NRS. The intensity scale ranged from 0 (no
ain) to 10 (pain as bad as you can imagine). Dis-
ress was measured with verbal anchors at 0 (no pain),

(annoying), 4 (uncomfortable), 6 (dreadful), 8
horrible), and 10 (agonizing). Patients circled a num-
er on the scale indicating the intensity and distress of
ain experienced. The validity and reliability of NRSs
ave been supported for measuring pain intensity
nd pain distress (Duncan, Bushnell, & Lavigne, 1989;
aice & Cohen, 1997; Seymour, 1982). Pain relief was
easured using a percentage scale. The pain relief

cale ranged from 0% (no relief) to 100% (complete
elief). This scale has been used to evaluate pain man-
gement in patients with cancer (Daut & Cleeland,
982) and with human immunodeficiency virus (HIV)
isease (McCormack, Li, Zarowny, & Singer, 1993).

Heart rate and blood pressure were measured
sing a Dinamap 8100 portable monitor with an adult
uff (Critikon Company, Tampa, FL, 1991). If the cuff
as too small for the arm, the wrist was used, as

uggested by Yarows, Julius, and Pickering (2000).
he consistency and accuracy of the Dinamap 8100

or measuring blood pressure has been supported (Ap-
el, Marwaha, Whelton, & Patel, 1992; Wattigney,
ebber, Lawrence, & Berenson, 1996). Respiratory

ate was assessed visually by the rise and fall of the
hest for 1 minute, timed by an electronic wristwatch.

tudy Procedures
ligible patients were identified by a review of medical
ecords in the surgical unit. Patients who met the
nclusion criteria were invited to participate in the
tudy. Verbal and written explanations of the study’s
urposes and procedures were provided before the

nvestigator obtained written informed consent.
Foot and hand massage was initiated between 1

nd 4 hours after a dose of pain medication. Prior to
he massage, the preintervention pain measures and
ympathetic assessments were conducted. In addition,
atients reported the perceived percentage of pain
elief from the pain medication. Next, the investigator
erformed a general assessment of the feet and hands.
f there was no contraindication to the massage, the
nvestigator helped the patient into a comfortable po-
ition in bed and then cleaned the hands and feet using
et, warm towels. The hand massage was applied to

ach hand for 5 minutes; if an intravenous catheter

as in use, its insertion area was avoided during the
and massage. Then the foot massage was applied to
ach foot for 5 minutes. Immediately after the mas-
age, heart rate, blood pressure, and respiratory rate
ere measured, and the patient was asked to rate pain

ntensity and distress as well as percentage of pain
elief from the massage.

rotection of Human Rights
pproval for this study was obtained from the Institu-

ional Review Board and a research committee
harged with reviewing nursing studies. Patients were
nrolled in the study only after they were fully in-
ormed and had signed consents.

tatistical Analysis
he Statistical Package for the Social Science (2000)
omputer program was used to analyze the data. De-
criptive statistics were calculated to characterize the
atients. A paired t-test analysis of responses (paired
cores for each patient) before and after the interven-
ion was performed separately for pain intensity, pain
istress, heart rate, respiratory rate, systolic blood
ressure, and diastolic blood pressure, with signifi-
ance levels set at p � .05. The sample size was
etermined after data collection was done for the first
patients (n � 5). The effect sizes of pain intensity

nd distress were 1.2 and 1.3, respectively. A signifi-
ance criterion (�) of 0.05 and desired power of 0.80
ere set for the study, and then, based on a sample

ize table (Cohen, 1988, p. 56), a sample of 12 patients
as determined to be necessary. The power value and

ffect size were reevaluated using the computer pro-
ram after the data were completely collected.

ABLE 2.
ypes of Surgery Undertaken and Analgesics
sed in the Patients

ategory n %

urgery
Gynecological 8 44.4
Gastrointestinal 3 16.7
Urological 3 16.7
Head and neck 3 16.7
Plastic 1 5.6

nalgesics
Vicodin 6 33.4
Demerol 5 27.8
Darvocet 3 16.7
Toradol 2 11.1
Tylenol 1 5.6
Acetaminophen with codeine 1 5.6
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63Foot and Hand Massage for Postoperative Pain
ESULTS
atient Characteristics
ne man (5.6%) and 17 women (94.4%) participated

n the study. The mean age was 51.11 years (SD �
5.19, range � 22 to 82). The types of surgery and
nalgesic are listed in Table 2. The massage interven-
ion was provided 2.45 � 0.74 hours after the dose of
n analgesic on postoperative day 1. Patients reported
ain when they were interviewed, and they all stated
hat the area hurting the most was the surgical wound.
able 3 displays the pain intensity scores for the pre-
ious 24 hours. After surgery, the percentage of pain
elief from the analgesics was 66.9% � 17.4%, with a
ange from 40% to 90%.

assage Effects
he results of a paired t-test analysis for pain intensity,
ain distress, heart rate, respiratory rate, systolic blood
ressure, and diastolic blood pressure are shown in
able 4. One patient was removed from the analysis
ecause of a lack of postmassage data. Significant re-
uctions in both pain intensity and distress were
ound following the 20-minute massage intervention.
he power value for both pain intensity and pain

ABLE 3.
ain Intensity in the Past 24 Hours at
ostoperative Day 1

M SD Min. Max.

ain intensity (0-10 scale)
Pain at its worst 8.90 2.02 3 10
Pain at its least 2.94 2.05 0 8
Pain at its average 4.94 1.82 2 8

ABLE 4.
re- vs. Post-massage Paired Samples Test (N �

ariables Pre-massage X� �

ain intensity 4.65 (1.93)

ain distress 4.00 (1.54)

eart rate 81.76 (11.00)

espiratory rate 18.65 (4.05)

ystolic blood pressure 125.41 (28.12)

iastolic blood pressure 65.65 (16.01)
istress analyses with a sample size of 17 was equal to
.99, and the effect size was 0.80 and 0.81 for the pain

ntensity and distress analyses, respectively (� � 0.05).
hese data indicate that the sample size in this study
as sufficient to detect the differences between pre-
assage and postmassage experimental conditions,

nd the data produced were closer to the true popu-
ation values (Polit & Hungler, 1999). The percentage
f pain relief from the massage was 52.7% � 28.1%,
ith a range from 10% to 100%. After the massage,

ignificant decreases in heart rate and respiratory rate
ere noted but not in systolic blood pressure and
iastolic blood pressure.

ISCUSSION

he findings from the study indicated that a 20-minute
oot and hand massage significantly reduced both pain
ntensity and distress resulting from incisional pain on
he first postoperative day. These findings support the
ffectiveness of foot and hand massage as an interven-
ion to decrease postoperative pain. Nixon et al.
1997) and Brewer (2001) published similar findings.
ulme, Waterman, and Hillier (1999) did not obtain

ignificant results on pain intensity scores from a
-minute foot massage. The current study showed that
20-minute foot and hand massage could produce

ignificant decreases in pain intensity and distress. The
uration of massage may play an important role in its
ffect on postoperative pain.

Pain intensity scores, at their worst in the 24
ours after surgery, were very high (8.90 � 2.02). The
ain relief from analgesics reported by the postopera-
ive patients was a mean of 66.9%. This finding was
imilar to that reported by patients with cancer (68%)
nd by patients with HIV disease (65%) (Daut & Clee-

Post-massage X� � SD Statistic

2.35 (1.87) t � 8.154
p � .001

1.88 (1.80) t � 5.683
p � .001

77.76 (10.10) t � 3.367
p � .004

17.06 (4.22) t � 2.644
p � .018

120.88 (24.73) t � 1.167
p � .260

64.12 (13.21) t � 0.696
p � .497
17)

SD
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64 Wang and Keck
and, 1982; McCormack et al., 1993). McCormack et al.
1993) claimed that around 60% pain relief from med-
cations or treatments still indicated inadequate pain

anagement. Pain relief from the foot and hand mas-
age alone was an average of 52.7%. This intervention
ay have the clinical potential of producing more

ffective pain control when it is combined with other
egimens.

In terms of the sympathetic responses, heart rate
nd respiratory rate decreased significantly. However,
wo studies applying massage in postoperative pa-
ients did not show any significant changes in sympa-
hetic responses (Hattan et al., 2002; Taylor et al.,
003). In the current study, baseline rates for heart
ate and respiratory rate were within normal limits in
atients experiencing moderate pain. The decreases in
hese variables were also small (i.e., four heartbeats
nd one respiration cycle). Therefore, these findings
ere not clinically relevant.

imitations of the Study
lthough this study demonstrated that foot and hand
assage was associated with a decrease in pain inten-

ity and distress, the findings may not be generalizable
o all postoperative patients. Because the patients
ere not randomly selected, it is possible that the

uccess of foot and hand massage may be limited to
eople with positive expectations about the ability of

oot and hand massage to reduce pain. The massage
ntervention was conducted at the bedside. Noise and
nterruption from nurses, other health care personnel,
r family members were not controlled; thus, the

tudy findings might have been impacted by these w

s
t
1

a

C
s
p

p
a
9

m
s
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actors. Brewer (2001) implied that these confounding
ariables might create negative results in a massage
tudy.

uture Research
dditional research on the effects of foot and hand
assage therapy is necessary. A randomized clinical

rial with a control group that receives attention for
he same length of time as the experimental group is
uggested. A longitudinal study is needed that investi-
ates the massage outcomes on pain perception over
n extended period of time after surgery. Use of mul-
ivariate analysis to identify factors that enhance the
ffects of massage, such as timing, positions, or anal-
esics, can be considered in a future study. Studies
hat test the psychological consequences (e.g., anxiety
nd irritation) of foot and hand massage are recom-
ended.

ONCLUSION
indings from this study are encouraging because foot
nd hand massage, a nonpharmacologic nursing inter-
ention, appears to be effective in reducing pain per-
eption. The massage skills introduced in the study do
ot require special training, so they can be used in
ursing practice. In addition, they can easily be taught
o family members or unlicensed personnel. Patients
n the study reported moderate pain 1 to 4 hours after
he administration of pain medication. The data sug-
ested that foot and hand massage decreases postopera-
ive pain. Foot and hand massage may be a beneficial
oninvasive pain management strategy for patients

hose pain is not adequately controlled by medication.
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