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BACKGROUND: Opioid analgesia alone may not fully relieve all aspects of acute postoperative pain. Comple-
mentary medicine techniques used as adjuvant therapies have the potential to improve pain
management and palliate postoperative distress.

STUDY DESIGN: This prospective randomized clinical trial compared pain relief after major operations in 202
patients who received one of three nursing interventions: massage, focused attention, or routine
care. Interventions were performed twice daily starting 24 hours after the operation through
postoperative day 7. Perceived pain was measured each morning.

RESULTS: The rate of decline in the unpleasantness of postoperative pain was accelerated by massage
(p � 0.05). Massage also accelerated the rate of decline in the intensity of postoperative pain
but this effect was not statistically significant. Use of opioid analgesics was not altered signifi-
cantly by the interventions.

CONCLUSIONS: Massage may be a useful adjuvant therapy for the management of acute postoperative pain. Its
greatest effect appears to be on the affective component (ie, unpleasantness) of the pain. ( J Am
Coll Surg 2003;197:1037–1046. © 2003 by the American College of Surgeons)

Acute postoperative pain is a nearly universal experience
after major surgical procedures. Studies have demon-
strated that many patients have a substantial degree of
unrelieved discomfort after an operation.1-8 Pain limits
physical functioning, including the ability to cough and
deep breathe, move, sleep, and perform self-care activi-
ties. This may contribute to unintended and serious
postoperative complications including fever, atelectasis,
pneumonia, and ileus.1,9-13 Ineffective relief may result in
significant psychologic distress, potentially leading to
sensory overload, confusion, and even delirium.4-16 Sur-

gical patients report that pain is one of the highest envi-
ronmental stressors they encounter.17–18

Pain has both sensory and affective components. The
sensory experience is conveyed by neurohumoral mech-
anisms arising locally at the surgical incision. Ultimately,
by transmission through the dorsal horn of the spinal
cord, discomfort is consciously perceived at the cortical
level as a well-localized undesirable sensation. Sensory
qualities are described in relationship to time, intensity,
and location of pain as well as other properties such as
pressure and thermal gradients. The affective compo-
nent of pain relates to the patient’s experience or percep-
tion of the pain within an emotional context, often de-
scribed in terms of unpleasantness. The unpleasantness
of the pain is further defined relative to tension, fear, and
autonomic responses that accompany the pain.19-22 The
affective component is related closely to suffering.23 Al-
though opioid analgesia is the mainstay of acute postop-
erative pain management, pharmacologic interventions
alone may not effectively address all the sensory and
affective factors involved in experiencing pain.

Patient and clinician barriers often limit the effective-
ness of drug treatment. These barriers are complex, may
be poorly defined, and have proved to be resistant to
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change. For example, patients frequently fear chemical
dependency, are concerned about undesirable side ef-
fects of pharmacologic agents, believe that suffering
should be accepted without complaint, or have a low
expectation that their pain will be relieved. Physicians
and nurses may possess personal biases, cultural atti-
tudes, or knowledge deficits that influence their ap-
proach to the patient in pain and lead them to prescribe
or administer ineffective doses of analgesia.2,7,24-34

The continuing undertreatment of pain persists de-
spite many reports of ineffective analgesic practices. Ed-
ucation, although essential, has proved insufficient alone
to overcome ingrained clinician behavioral patterns.35

Pharmacologic agents are available that may provide ef-
fective pain relief. Their availability, however, has not
necessarily translated into improved patient outcomes.
Making pain a fifth vital sign and implementing new
pain standards by the Joint Commission for Accredita-
tion of Healthcare Organizations (JCAHO) are recent
attempts to address the issue at an organizational
level.35-42 New or alternative approaches to managing
postoperative pain that supplement and extend current
practice may prove more effective than efforts at achiev-
ing better compliance with opioid administration alone.
Surgery as a discipline has always expressed a strong
empiricism with respect to the solution of urgent clinical
problems. This pragmatic approach to patient care has
given surgeons an openness to new modalities that have
demonstrated value on an empirical basis, but may not
yet have a clear rationale based on a known physiologic
mechanism (eg, acupuncture). There may be no more
urgent problem confronting a surgeon caring for a pa-
tient in the early postoperative period than achieving
relief of the patient’s pain. Complementary therapies
using nonpharmacologic approaches may provide sur-
geons with additional tools for more effective relief of
postoperative pain.

Massage, a complementary medicine technique, is de-
fined as any systematic form of touch or manipulation
performed on the soft tissues of the body that provides
comfort and promotes health.43-45 The earliest associa-
tion between massage and medicine has, to a great ex-
tent, been lost in ancient history and prehistory.46

Through the centuries there have been multiple exam-
ples of the use of touch and massage in the treatment of
pain.47 Integrated with pharmacologic treatment, mas-
sage may be useful in the management of acute postop-
erative pain.

Although several case reports and experimental stud-
ies have addressed the potential benefits of massage on
pain,48-55 only one clinical trial has been performed that
measured the effect of massage on acute postoperative
pain.56 Patients between the ages of 41 and 60 years
received longer massages and experienced reduced pain
levels when compared with younger adult subjects. The
investigators were uncertain whether massage duration
or patient age was the most critical factor. The study also
had several limitations: it had a limited number of par-
ticipants (20 experimental, 19 control); massage method,
length of session, times of day, and anatomic sites varied
between subjects; details on the use of narcotics were
lacking; and pain intensity was measured, but not pain
unpleasantness.

The primary objective for this randomized clinical
trial was to test the hypothesis that the use of nurse-
administered massage in conjunction with opioid anal-
gesia is more effective than opioids alone in relieving
acute postoperative pain. In particular, the study focused
on evaluating the effect of massage on postoperative pain
during days 2 through 7. Other hypotheses tested were
that patients receiving massage would use less opioid
analgesia and would be more satisfied with their pain
management when massage was used as adjuvant ther-
apy for their acute postoperative pain.

METHODS
Subjects
The study population was defined as patients who un-
derwent operations associated with a significant degree
of postoperative pain. All subjects who were hospitalized
after an operation requiring either a sternotomy or an
abdominal incision that entered the peritoneal cavity
and was 8 cm or more in continuous length were con-
sidered eligible. Patients were excluded if they met the
exclusion criteria listed in Table 1. Patients were re-

Table 1. Exclusion Criteria
Mental incompetence
Mental illness
Disseminated cancer or met palliative care index
Significant unanticipated event during perioperative period
Confused or delirious
Insufficient eyesight to complete instruments
Unable to maintain lateral recumbent position
Rash, skin lesion, or wound on the back
Screened positive for depression
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cruited for the study between April 2000 and February
2001 at the Veterans Affairs Ann Arbor Healthcare Sys-
tem (VAAAHS) in Ann Arbor, MI.

Approval was obtained from the VAAAHS Institu-
tional Review Board. Two hundred forty-five patients
gave written informed consent to participate and, of
these, 23 were not randomized to one of the study
groups after surgery (Fig. 1) for the following reasons: on
ventilator continuously for more than 3 days (7), re-
quested to withdraw from study (4), returned to operat-
ing room (4), operation was not performed (2), suffered
cardiac arrest in operating room (2), confused (2), diag-
nosed with disseminated cancer (1), or transferred to
another facility (1).

Procedure
Patients who would potentially meet study eligibility
criteria were identified on the surgery service operative
schedule. A research assistant approached patients either
the evening before or the morning of the operation be-
fore administration of preanesthetic agents. In addition,
57 participants were enrolled in the postoperative pe-
riod. These enrollments occurred when an operation
was performed urgently or emergently, preventing a dis-
cussion with the patient before the operation. Before a
patient was approached, he or she had to be extubated,
alert, medically stable, and at least 24 hours
postoperative.

Shortly after a patient consented, the research assis-
tant obtained baseline demographics from the patient
including gender, race, history of homelessness, and his-
tory of treatment for posttraumatic stress disorder. In-
formation on history of military service–connected in-
juries was collected through the computerized patient
record system.

If patients consented to study participation before
their operations, then the morning after the operation
the research assistant, research nurse, or both observed
the patient at the beside and reviewed the medical record
to ensure the participant met the eligibility criteria. If the
patient was ineligible (Table 1) on postoperative day 1,
then the daily observations continued through day 3.
No patient was randomized after day 3.

Seven part-time research nurses (registered nurses)
provided interventions to the two experimental groups,
focused attention and massage. These research nurses
were hired exclusively for the study and were not em-
ployed in any other capacity at the medical center. They
had no formal instruction in massage therapy. Before
performing massage, each research nurse received 3 to 4
hours of training from a certified massage therapist, in-
cluding a repeat demonstration of an effleurage massage
on both a colleague and a patient. Interventions took
place on inpatient units, including the surgical intensive
care unit, thoracic intensive care unit, a general surgery
ward, and a thoracic surgery ward.

Interventions
Patients randomized to the control group received rou-
tine care from unit nursing staff, without any interven-
tion by a research nurse. The unit nursing staff adhered
to physician orders and elements of appropriate nursing
care. Routine care included interventions such as admin-
istering and monitoring medications and intravenous
infusions, checking patients for safety and comfort,
monitoring vital signs, maintaining turning schedules,
and performing wound care and other dressing changes.

Patients in the focused attention group received, in
addition to routine care, dedicated time (10 uninter-
rupted minutes) with the research nurse twice daily, in
late morning and early evening, starting 24 hours after
surgery and continuing through postoperative day 7. If
the patient was discharged before day 7 the study inter-
ventions ended. The primary purpose of this group was
to assess the effect of emotional support independent of
massage on pain relief. The intervention took place with
no visitors present and while the patient was awake.
When possible, the room door was closed. If the patient
was in a multiperson room, the curtain was drawn
around the bed in order to minimize distractions and to
provide privacy. The nurse sat close to the bed, facing the
individual, at a comfortable speaking distance. This fo-
cused attention time was to provide an opportunity for

Figure 1. Patient flow through the study.
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patient-nurse interaction. Either party could initiate a
conversation. Whenever possible, the nurse would an-
swer the patient’s questions about health topics. If the
patient shared information on care needs, the research
nurse would let the unit nursing staff know of those
needs. Remaining silent was an acceptable option.

In addition to routine care, patients in the massage
group received a 10-minute effleurage back massage pro-
vided by the research nurse twice daily. Other than the
type of intervention, the methodologies for the massage
group and the focused attention group were identical
with respect to timing and duration of interventions,
room preparation, and opportunity for patient-nurse in-
teraction. Ideally a back massage would be given with
the patient in the prone position. Because patients had
either a sternal or abdominal incision, positioning was
modified by placing each patient in a lateral recumbent
position supported by pillows. The research nurse would
stand at approximately the level of the hips, facing the
patient’s back, and administer an effleurage massage
over the exposed area of the back, starting at the base of
the spine and moving upward toward the shoulder area.
In most instances, subjects received a massage over some
portion of their back and shoulders while in a lateral
recumbent position, although some were massaged
while sitting up in a chair. A pattern of moderately firm
massage strokes was used. Regardless of the breadth of
the area massaged, patients were instructed to relax and
encouraged to inform the research nurse if they became
uncomfortable, wanted to change position, wished the
massage to be stopped, or required the technique to be
modified.

Pain perception scales
Postoperatively, a research assistant asked the patient to
rate the intensity and unpleasantness of pain. Beginning
on postoperative day 1 and continuing through day 7 (or
until discharge if earlier), patients in all three groups had
data collected between 8:00 and 9:00 AM, a time before
the daily interventions were given. More than half the
patients missed pain measurements before their first in-
tervention period on postoperative day 1. There were
several reasons for this situation, including the patient
sleeping, still on ventilatory support, or not yet enrolled
in the study. But by the evening of the first postoperative
day many of these same patients were ready for and
received their first intervention. This led to the frequent
absence of preintervention pain data.

Both pain unpleasantness and intensity were assessed
using visual analogue scales (VASs). These VASs were
anchored by word phrases at opposite ends. There was a
100-mm unbroken line between the phrases. First the
patient was asked to mark with a pen the point on the
scale that most accurately described the intensity
(strength of pain) that he or she was experiencing at that
time. The anchoring phrases were “no pain” and “pain as
bad as it can get.” Next the patient was asked to focus on
a second scale, marking the point that best described the
unpleasantness (how bad the pain felt) that he or she was
experiencing at that time. The anchoring phrases were
“not at all unpleasant” and “as unpleasant as can be.”

Health topics
For the two experimental groups the research nurse re-
corded categoric data on the health topics discussed dur-
ing each intervention period. Predetermined categories
were medications, pain, wound care, fear and anxieties,
and physical activity and limitations. There was also an
open response category in which the nurse recorded
other topics. When the patient chose to remain silent no
items were marked.

Opioid analgesia use
A research nurse collected data on daily use of opioid
analgesics, including the name of each drug, dose, route,
and time of administration. When patient controlled
analgesia (PCA) pumps were used, the times of delivered
and attempted (but undelivered) doses were gathered
from pump records. If the patient received epidural an-
algesia, the time of each dosing was also recorded. For
individuals receiving injectable or oral opioid analgesics,
data were obtained from both the opioid delivery system
and written medication administration records. The to-
tal amount of daily analgesic use was normalized for all
subjects by converting the daily opioid dose to the oral
morphine equivalent for 24 hours.

Patient satisfaction
Patients in the massage and focused attention groups
completed a questionnaire at the end of their participa-
tion in the study regarding their satisfaction with pain
management. They were specifically asked to rate the
impact that the intervention had on their pain. Patients
could select one of the following choices: did not receive
the intervention; intervention made the pain a great deal
worse; intervention made the pain somewhat worse; in-
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tervention had no effect on pain (ie, pain was neither
better nor worse); intervention made the pain somewhat
better; or intervention made the pain a great deal better.
If the patient left the facility before there was an oppor-
tunity for him or her to rate the intervention, then the
question was mailed to the subject’s residence. The re-
search assistant conducted a telephone followup of ini-
tial nonresponders.

Statistical analysis
Baseline comparisons of demographic variables across
the three treatment groups were analyzed using chi-
square test if the variables were categoric (ie, type of
incision) or analysis of variance (ANOVA) if the variable
was continuous (eg, age).

For comparison of the effect of the interventions over
time, the repeated measures of pain intensity and pain
unpleasantness scores were first explored graphically.
The daily mean pain scores were plotted for each post-
operative day across the three groups. In addition, be-
cause the lines joining the daily means did not necessar-
ily show the trend in an individual subject, patient-
specific pain scores were plotted over time for each
patient. To account for the potential correlation that
might occur when pain measurements are collected from
the same patients over multiple days and to model the
trend for pain to decrease over time, a random effect
growth-curve model was used.57 The model included
two dummy variables each, for the focused attention
group and the massage group, and each subject as a
random effect to adjust for the within-subject correla-
tion. It included time as days-since-randomization to
model the decrease in pain over time. The time-by-
intervention dummy variable interaction terms model
the potential differences in the rate of pain decrease for
the intervention groups relative to the control group.
The coefficient of the interaction term being close to
zero would suggest no differential rate of decrease in pain
for the intervention group relative to the control group.
The model also included the time-varying variable of
opioid usage to adjust for differences in the amount of
daily opioids used.

Topics discussed during intervention periods and pa-
tient satisfaction with care were compared between the
focused attention group and massage group using a chi-
square test. For satisfaction, the categories were col-
lapsed into satisfied (somewhat better or a great deal
better) versus not (no effect, somewhat worse, or a great

deal worse), and percent satisfied were compared be-
tween the massage and focused attention groups. For all
analyses, statistical significance was set at 0.05, and all
modeling was done using SAS (Statistical Analysis
System).

RESULTS
Of 222 patients who were randomized, 20 (5 from the
control group, 8 from the focused attention group, and 7
from the massage group) did not participate in the
study: 5 were reintubated and on a ventilator after wean-
ing, 5 requested to withdraw from study, 4 were returned
to the operating room, 5 were confused, and 1 was un-
able to maintain a lateral recumbent position. These
patients were not included in the data analyses. Of the
remaining 202 participants, 55 were assigned to the con-
trol group, 66 to the focused attention group, and 81 to
the massage group (Fig. 1). There were no significant
differences across the three groups in terms of age, type
of incision, route of analgesia on postoperative day 1,
history of military combat, or history of treatment for
substance abuse or dependence (Table 2). More than
half of the participants were age 60 or older and the
participants were overwhelmingly male (97%). The ster-
num was the most common incisional site (77%). Other
patient characteristics are summarized in Table 3.

In those patients whose preintervention pain scores
were measured on day 1 (n � 57), no statistical differ-
ences were seen across the three groups in their pain
intensity or unpleasantness (Table 4, p � 0.9 for inten-
sity and p � 0.8 for unpleasantness using ANOVA). In
all three groups both pain unpleasantness (Fig. 2) and
intensity (Fig. 3) declined over time. On postoperative
day 2 the means (standard deviations) of the combined
groups were 42 mm (2.8 mm) for pain unpleasantness
and 43 mm (2.7 mm) for pain intensity. By postopera-
tive day 7 the means decreased to 22 mm (2.4 mm) and
24 mm (2.5 mm), respectively. Though both pain un-
pleasantness and intensity decreased at different rates
across the three groups (pain levels in the two interven-
tion groups declined faster than pain levels in the control
group), by postoperative day 6 pain reached a similar
level for all three groups (Figs. 2 and 3). So to model this
difference in the rate of decrease in pain across the three
groups, the pain scores were modeled using data from
before the time their pain levels merge: from days 1 to 5
and from days 2 to 5. Data from days 2 to 5 were mod-
eled because we were concerned that a large proportion
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of missing day 1 data might bias the comparison of rates
of decline in pain across the three groups. The results
from the two were similar, and we report here the result
from modeling data from days 1 to 5.

When the pain unpleasantness was modeled using a
random-effects model, after controlling for opioid dose
used, the unpleasantness of the perceived pain decreased
at a significantly faster rate in the massage group than in
the control group (Fig. 2). Pain unpleasantness de-
creased at a mean rate of 2.0 mm per day in the control
group; this can be translated as a reduction in the pain
unpleasantness level of 8.0 mm (� 2.0 � 4) from post-
operative days 1 to 5 (Table 5). In comparison, pain
unpleasantness declined significantly faster in the mas-
sage group by an additional 3.7 mm per day (p � 0.05).
The estimated difference in the rate of decline in pain
unpleasantness was large partly because of the greater
level of pain in the massage group on day 1. Pain un-
pleasantness in the group receiving focused attention
also seemed to decline faster than the control group by
an additional 1.0 mm per day but it was not significantly
different (Table 5).

Although not statistically significant, a similar trend
was found for pain intensity, where the pain intensity
level decreased more rapidly in the massage group than it
did in the control group (Fig. 3). Pain intensity de-
creased at a mean rate of 2.7 mm per day in the control

Table 2. Patient Characteristics Between Treatment Groups (n � 202)

Variable

Treatment group n

n %
p

Value*

Routine nursing
care

n � 55

Focused
attention
n � 66

Massage
n � 81

Age, y
�60 22 23 26 71 35.2 0.86
60–70 17 19 25 61 30.2
�70 16 24 30 70 34.7

Type of incision
Sternotomy 42 48 65 155 76.7 0.56
Abdominal 13 18 16 47 23.3

Route of analgesic administration on postoperative day 1
Epidural 2 2 1 5 2.5 0.78
Intravenous patient-controlled analgesia 14 19 16 49 24.2
Intravenous bolus as needed 37 41 57 135 66.8
Intramuscular 0 0 1 1 0.5
Combination 2 4 6 12 5.9

Combat history
Yes 9 12 15 36 17.7 0.94
No 46 54 66 166 82.3

History of treatment for substance abuse/dependence
Yes 4 7 14 25 12.4 0.19
No 51 59 67 177 87.6

*Demographic data are not statistically different between treatment groups (p � 0.05, chi-square test).

Table 3. Other Patient Characteristics (n � 202)
Variable n %

Gender
Male 195 96.5
Female 7 3.5

Ethnicity
Caucasian 173 89.6
African American 15 7.8
Asian or Pacific Islander 0 0
American Indian or Alaskan native 3 1.6
Other 2 1.0

Service-connected injuries
Yes 68 33.7
No 134 66.3

History of homelessness
Yes 13 6.4
No 189 93.6

History of posttraumatic stress syndrome
Yes 13 6.4
No 189 93.6
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group, but decreased faster in the massage group by an
additional 2.6 mm per day (p � 0.16). After controlling
for the opioid dose administered, no difference in the
pain intensity trend was found between the focused at-
tention group and the control group (Table 5).

Mean opioid dose declined daily for patients in all
groups, reaching a similar level by day 5 (Fig. 4). The
mean opioid dose on day 1 was not significantly differ-
ent across the groups (p � 0.44), and when daily opioid
doses were modeled, no differential rate of decrease in
the amount of opioids was seen across the groups either.

During 82% of the focused attention sessions and
71% of the massage sessions, participants discussed
health-care concerns. Figure 5 summarizes the frequency
with which each predetermined category of health topic
was discussed. For both intervention groups, the two
most common topics were pain, followed by physical
activities and limitations. There were a variety of other
topics recorded in the open response section including

family issues, assistance with home care, respiratory sta-
tus, sleep, nutrition, constipation, nausea, discharge sta-
tus, past operations, future treatment decisions, and
career/jobs. Patients often raised more than one issue.

Figure 6 summarizes results of patient satisfaction
with the experimental interventions. Seventy-seven per-
cent of patients in the massage group and 82% of those
in the focused attention group answered this question.
Combining two categories, pain somewhat better and
pain a great deal better, patients in the massage group
believed that this treatment decreased discomfort 77%
of the time; those receiving focused attention believed
the intervention decreased pain 64% of the time. This
difference was not statistically significant (p � 0.16).

DISCUSSION
This preliminary study is the largest prospective ran-
domized trial of massage as adjuvant therapy for the
relief of acute postoperative pain to date. Although the

Figure 2. Mean pain unpleasantness scores, controlled for opioid
dose administered, during postoperative days 1 through 7 (all post-
operative day 1 is preintervention). The comparison is between
three groups: control (n � 55), focused attention (n � 66), and
massage (n � 81). The rate of decline was found to be significantly
different between control and massage groups (p � 0.05) in a
random-effects model.

Figure 3. Mean pain intensity scores, controlled for opioid dose
administered, during postoperative days 1 through 7 (all postoper-
ative day 1 is preintervention). The comparison is between three
groups: control (n � 55), focused attention (n � 66), and massage
(n � 81). The rate of decline between groups was not significantly
different (p � 0.05).

Table 4. Pain Perception Scores in the Three Treatment Groups
Postoperative day since randomization

Pain scale Group 1* Baseline 2 3 4 5 6 7

Unpleasantness Control 46† (33,58)‡ 40 (30,51) 34 (25,43) 39 (32,47) 36 (27,44) 27 (19,35) 22 (12,33)
Attention 42 (24,60) 38 (28,49) 28 (18,38) 27 (19,34) 29 (22,36) 26 (18,33) 22 (15,29)

Massage 50 (34,65) 47 (39,56) 35 (28,42) 29 (22,35) 30 (22,38) 27 (19,36) 23 (14,33)
Intensity Control 48 (35,61) 45 (34,56) 36 (27,45) 38 (30,46) 36 (27,44) 26 (19,33) 24 (14,34)

Attention 45 (29,62) 36 (27,46) 28 (19,37) 28 (20,36) 28 (21,35) 27 (19,35) 22 (14,29)
Massage 51 (35,67) 47 (39,55) 31 (24,38) 30 (22,37) 31 (24,38) 25 (18,33) 26 (16,36)

Numbers are daily means (95% confidence intervals).
*Preintervention measurements.
†Daily mean is the average pain measurement in millimeters on a 100-mm visual analogue scale.
‡Low and high limits of the confidence interval are integers in millimeters on a 100-mm visual analogue scale.
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number of patients studied in each group was small,
some interesting observations were made. The most
compelling finding of this investigation was that mas-
sage significantly accelerated the rate of decline in pain
unpleasantness as perceived by the patients. It appears
that the primary effect of massage is on an aspect of
perceived pain that may not be particularly responsive to
opioids.58,59 Most efforts to control pain address the sen-
sory experience. Physicians and nurses often measure the
intensity, duration, and frequency of pain when evalu-
ating the impact of treatment modalities. Yet the affec-
tive component, expressed as pain unpleasantness, is of-
ten not addressed. This is a vital, albeit less recognized
aspect of the pain experience.

An earlier descriptive investigation found that post-
operative pain declined rapidly and was considerably
reduced in about two-thirds of patients by day 4. If the

pain extended beyond day 4, it was linked to the devel-
opment of postoperative complications.60 In this study
the rate of decline in acute postoperative pain followed a
similar pattern, albeit slightly longer, with all groups
experiencing a similar level of pain by day 5. The greatest
impact of both massage and focused attention was noted
during the first 72 hours after an operation, suggesting
that adjuvant interventions should begin as soon as fea-
sible postoperatively. Beyond postoperative day 3, either
massage or focused attention might have less impact on
pain perception.

When rating satisfaction with treatment, patients in
both experimental groups perceived that the interven-
tions improved pain control. This perception was more
pronounced in the massage group. Although the second-
ary gain associated with the extra attention given by the

Table 5. Random-Effects Model Estimates of the Rate of
Change in Pain Scores During Postoperative Days 1 to 5

Pain scale Group
Estimate*

(mm)
Standard

error p Value

Unpleasantness Control �2.0 1.3 0.14†

Attention �1.0 1.9 0.58‡

Massage �3.7 1.9 0.05§

Intensity Control �2.7 1.4 0.05†

Attention 0.04 1.9 0.99‡

Massage �2.6 1.9 0.16§

*The estimates are obtained from random-effects models, adjusted for opioid
use. For focused attention and massage groups, the estimates are relative to the
rate of the control group.
†The p value is obtained from the test of the control group’s rate of decline
being different from zero.
‡The p value is obtained from the test of the focused attention group’s rate of
decline being different from that of the control group.
§The p value is obtained from the test of the massage group’s rate of decline
being different from that of the control group.

Figure 4. Mean dose of opioid (in mg) for postoperative days 1
through 5. The opioid dose was converted to the oral morphine
equivalent for 24 hours. Doses were not significantly different
among the three experimental groups (p � 0.05). Figure 5. Percentage of patients discussing varied health-care top-

ics during the experimental treatment sessions in the massage and
focused attention groups (open bars, focused attention group; solid
bars, massage group).

Figure 6. Percentage of patient satisfaction with pain treatment in
the massage and focused attention groups. Three percent of pa-
tients in the massage group and 12% of the patients in the focused
attention group stated they did not receive the interventions.
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nurse in the experimental groups may be an important
factor in the more rapid decline in perceived pain un-
pleasantness compared with that in the control group,
the greater effect of massage suggests that physiologic
responses to the massage may also be important.

Based on the findings of the average daily decline in
pain intensity in the massage group compared with
those in the focused attention and routine care groups, it
appears that a sample of 194 patients per group
(n � 582) will give 80% power to detect a moderate (ie,
2 mm per day) difference in the rate of decrease in pain
intensity. Clarification of these potential differences and
the impact of massage on functional recovery after sur-
gical procedures, self-administration of opioid analgesics
by postoperative patients receiving patient-controlled
analgesia, levels of anxiety, incidence of postoperative
complications, and length of stay await a larger-scale
randomized trial.

The timing of the massage and focused attention may
not have been optimal for many patients. Ideally, inter-
ventions would have been provided when the patient
requested treatment. Pain is whatever the patient says it
is and exists whenever the patient says it does.24 The
timing of interventions, then, should also be in the in-
dividual’s control to the greatest extent possible. In a
clinical trial, it is difficult to provide interventions of
massage or focused attention at flexible times that pa-
tients request. If not being able to provide the interven-
tions at optimal times has led to potential bias in our
results, it is likely that the difference across the groups
will be underestimated rather than overestimated.

In summary, despite the study limitations, massage
was found to accelerate the rate of decline in both the
unpleasantness and intensity of acute postoperative
pain, although the impact on the affective domain (ie,
pain unpleasantness) was more pronounced and was sta-
tistically significant. Focused attention alone did not
fully account for the effects seen with massage. Patients
receiving massage reported somewhat greater satisfac-
tion with their pain management than patients receiv-
ing focused attention. Of the several health-care pro-
fessions, nurses usually have the longest and most
frequent contact with postoperative patients. They
are at the bedside around the clock and are potentially
available to help patients in pain at the time of great-
est need. Massage may be a useful tool expanding the
nurse’s ability to palliate the postoperative distress of
surgical patients.
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