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TaggedPAbstract
Context. Massage therapy is increasingly used in palliative settings to improve quality of life (QoL) and symptom burden;

however, the optimal massage “dosage” remains unclear.
Objectives. To compare three massage dosing strategies among inpatients receiving palliative care consultation.
Methods. At an urban academic hospital, we conducted a three-armed randomized trial examining three different doses of ther-

apist-applied massage to test change in overall QoL and symptoms among hospitalized adult patients receiving palliative care consul-
tation for any indication (Arm I: 10-min massage daily £ 3 days; Arm II: 20-min massage daily £ 3 days; Arm III: single 20-min
massage). Primary outcome measure was single-item McGill QoL question. Secondary outcomes measured pain/symptoms, rating
of peacefulness, and satisfaction with intervention. Data were collected at baseline, pre- and post-treatment, and one-day postlast
treatment (follow-up). Repeated measure analysis of variance and paired t-test were used to determine significant differences.

Results. Total n = 387 patients were 55.7 (§15.49) years old, mostly women (61.2%) and African-American (65.6%). All three
arms demonstrated within-group improvement at follow-up for McGill QoL (all P < 0.05). No significant between-group differ-
ences were found. Finally, repeated measure analyses demonstrated time to predict immediate improvement in distress (P ≤
0.003) and pain (P ≤ 0.02) for all study arms; however, only improvement in distress sustained at follow-up measurement in
arms with three consecutive daily massages of 10 or 20 minutes.

Conclusion. Massage therapy in complex patients with advanced illness was beneficial beyond dosage. Findings support ses-
sion length (10 or 20 minutes) was predictive of short-term improvements while treatment frequency (once or three consecutive
days) predicted sustained improvement at follow-up. J Pain Symptom Manage 2023;65:428−441. © 2023 American Academy of
Hospice and Palliative Medicine. Published by Elsevier Inc. All rights reserved. TaggedEnd
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TaggedH1Key Message TaggedEnd
TaggedPAmong hospitalized patients with advanced illness

receiving massage therapy to improve overall quality of
life, a “dose” of 10 minutes daily for three days is as effec-
tive as 20 minutes daily for three days; both of these
“doses” were superior to a single 20-minute massage.TaggedEnd
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TaggedH1Introduction TaggedEnd
TaggedPPalliative care provides expert symptom manage-

ment and communication skills for hospitalized
patients facing serious life-limiting illness. Many such
patients experience lower quality of life (QoL) due to
moderate-severe pain or other symptoms that require
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strong pharmacotherapies to alleviate associated dis-
tress. A major tenet of quality supportive care is the
combination of therapeutic modalities, both pharma-
cologic and nonpharmacologic.1−4 Patients with seri-
ous illnesses often rely on nonpharmacologic therapies
to manage pain or other symptoms at home, and inte-
grative therapies are increasingly recommended by pal-
liative care clinicians and expert guidelines.5−9

However, although slowly increasing, implementation
of integrative therapies in the hospital setting can be
challenging, variably supported by different medical
specialties, and are thus, rarely available for hospital-
ized patients with serious illness.10−12 Patients often
seek nonpharmacologic options, but medications
remain the mainstay of treating disease and treatment-
related symptoms while hospitalized. TaggedEnd

TaggedPTherapeutic massage is one of the most common
nonpharmacologic strategies offered to improve QoL,
provide comfort, and decrease pain in hospice and
palliative care settings outside the hospital.13,14 Three
systematic reviews found massage to be effective for
treating cancer pain, surgical pain, and generalized
pain versus active comparators.15−17 Nevertheless,
there remain limited data describing the impact of
therapeutic massage in hospitalized patients receiving
palliative care.18−20 TaggedEnd

TaggedPSeveral setting-specific factors exist in the hospital
which present logistical challenges to providing mas-
sage therapy. A massage session may be interrupted by
care provided by other members of the team, personal
visitors, or the activities of the patient’s roommate in a
semiprivate room.21,22 Contracted massage therapists
may not be available at times more convenient to or
preferred by inpatients.23 Additionally, funding mecha-
nisms for massage remain limited, creating a barrier to
access, particularly for under-resourced patient
populations.10,20 Despite these challenges, massage
therapy deserves exploration as an important strategy
to address symptom burden in patients with advanced
illness, a nationwide opioid crisis in the setting of pub-
lic concern for untreated pain, and documented
patient demand for integrative therapies.24 Unfortu-
nately, little is known about optimal delivery of massage
interventions in hospital settings, including dosing
parameters such as time and frequency.25−27 The pur-
pose of this study was to examine the impact of differ-
ent massage dosing strategies on QoL and meaningful
chronic illness symptoms, including pain, in hospital-
ized patients receiving palliative care consultation. TaggedEnd
TaggedH1Materials and Methods TaggedEnd

TaggedH2Overall Original Design TaggedEnd
TaggedPWe conducted a prospective randomized, three-arm

comparative effectiveness trial to evaluate three
massage dosing strategies for hospitalized patients
receiving palliative care consultation. We hypothesized
that massage administered daily for three consecutive
days would lead to better outcomes than a single mas-
sage, and that massage time of 20 minutes would not
lead to better outcomes than massage for 10 minutes. TaggedEnd

TaggedH2Study Setting and Participants TaggedEnd
TaggedPMedStar Washington Hospital Center (MWHC) is a

912-bed tertiary referral academic medical center in
Washington, D.C. The interdisciplinary palliative care
service is widely integrated into inpatient care through-
out MWHC, providing consultative services to over
2500 patients annually. Participants were hospitalized
patients receiving palliative care consultation for any
indication and anticipated to stay for at least four days.
Patients were ineligible if younger than 18-years-old,
unable to provide consent, unable to complete elec-
tronic surveys in English, on negative-pressure isola-
tion, had an unstable spine or platelet count less than
10,000/mL, or received a massage within the last
30 days. TaggedEnd

TaggedH2Study Intervention TaggedEnd
TaggedPParticipants in all study arms received massages, per

study randomization assignment, delivered by licensed,
palliative-trained massage therapists contracted for this
study. Each delivered massage was tailored to the needs
of the patient in that moment with intention to bring
comfort and improve QoL. For example, a participant
with lower extremity pain might request that limb to be
the focus of the massage, or alternatively might request
that limb be avoided by the therapist − in each case,
the therapist tailored the massage according to the
preferences of the patient participant. Each therapist
adapted and documented applied pressure using the
Walton Pressure Scale.28 Stroke style, tempo, and loca-
tion of contact were adapted from established guide-
lines for hospital-based massage. The Appendix
contains a sample of massage descriptions applied dur-
ing the study and additional treatment and therapist
details. Subjects in all study arms continued to receive
standard medical care, including appropriate pharma-
cologic management for disease-related symptoms. TaggedEnd

TaggedH2Study Measures TaggedEnd
TaggedPThe study’s primary outcome was the pre- versus

post-intervention difference in the McGill QoL
(MQoL) questionnaire single-item Likert question:
“considering all parts of my life—physical, emotional,
social, spiritual, and financial-over the past two days,
the quality of my life has been. . .”29 This question has
been validated in hospitalized patients receiving pallia-
tive care consultation across different disease states.30

Secondary outcomes included remaining MQoL sub-
scales (physical symptoms, psychological symptoms,
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outlook on life, and meaningful existence) and total
MQoL score. Other secondary assessments were 1) the
Edmonton Symptom Assessment Scale (ESAS), a vali-
dated, reliable instrument developed to measure nine
common symptoms in palliative patients31; 2) the
National Comprehensive Cancer Network Distress
Thermometer, an 11-point Likert scale tool for general
distress32; 3) a single-item peace questionnaire,
adapted from a single question “are you at peace?” to a
Likert scale for participant selfreport experience33;
and 4) satisfaction with the assigned intervention. Of
the primary or secondary measures, only the ESAS tool
has an established minimal clinically important differ-
ence which is defined as a change of ≤�1 decrease in
scores (postintervention score subtracted from baseline
score) for improvement and ≥+ 1 as deterioration.34 TaggedEnd

TaggedH2Recruitment, Consent, and Randomization TaggedEnd
TaggedPEligible patients were identified by the MWHC

inpatient palliative care consultation service at daily
rounds or during routine clinical care and referred to
the study coordinator. The study coordinator
approached identified individuals to introduce the
study, share relevant information, and completed
consent, enrollment, and baseline collection pro-
cesses. Following collection of baseline measures, par-
ticipants were randomized by the study coordinator
1:1:1 using a computerized randomized scheme to
receive either a 10-minute massage daily for three
consecutive days (Arm I) or a 20-minute massage
daily for three consecutive days (Arm II) or a single
20-minute massage (Arm III).35 Fig. 1 depicts the
study’s design and timing specifics. TaggedEnd

TaggedPThe nature of the study prevented subjects and study
coordinator from being blinded to assigned interven-
tions. Final analysis was completed using a deidentified
data set by a statistician blinded to the participants.
The subjects participated in the study over four conse-
cutive days (Arm I, Arm II) or two consecutive days
(Arm III). TaggedEnd

TaggedPBaseline study measures were collected from all par-
ticipants prior to receiving the assigned intervention
(s). Final study measures were collected from all partic-
ipants one day after receiving the final assigned mas-
sage. Additionally, immediate pre- and postmassage
measures were collected at each massage session. To
blind the study coordinator to participant survey
responses, selfreported study outcome measures were
collected directly from participants via survey responses
using the Tonic Health platform on electronic tablets.
Tonic Health is a customizable, mobile survey applica-
tion that is compliant with the Health Insurance Porta-
bility and Accountability Act and approved by MWHC
and this study’s institutional review board. Participants
in all arms continued to receive standard
pharmacologic pain management treatment which was
not affected by participation in this study. Prior to par-
ticipant recruitment, we received institutional review
board approval from the MedStar Health Research
Institute for this study (#2017−260). At the time of this
study, our institution did not require pre-enrollment
trial registration for a massage therapy study; this study
was registered retroactively (ClinicalTrials.gov Identi-
fier: NCT04916223). Patient demographics and clinical
characteristics including mortality risk and illness sever-
ity were retrospectively extracted from the electronic
medical records. TaggedEnd
TaggedH2Statistical Analysis TaggedEnd
TaggedPStatistical analysis was performed using Stata 16.0

MP (StataCorp, 2019) and SPSS vs. 24.0 (IBM, 2016).
Descriptive statistics and frequency distributions were
used to report and compare demographic data and
clinical patient characteristics. Categorical data were
compared with chi-square test and analysis of variance
(ANOVA) compared continuous variables across Arms
for continuous confounders. Two analysis plans were
applied based on data collection scheduling. TaggedEnd

TaggedPAnalysis Plan 1 TaggedEnd. TaggedPPrimary analysis assessed QoL and
other secondary measures collected at baseline and fol-
low-up. Specifically, McGill, and ESAS scores and
domains were assessed using paired t-tests to evaluate
within-group changes before and after treatment for all
participants and separately for each dosing strategy.
One-way ANOVA was used to assess significant differen-
ces across all arms for QoL and other domains of
McGill scale. Only participants with baseline and fol-
low-up data were included in this analysis; using a com-
plete case analysis approach.36 TaggedEnd

TaggedPAnalysis Plan 2 TaggedEnd. TaggedPAdditional analysis used repeated
measures ANOVAs to assess secondary outcomes (i.e.,
distress, peace, and pain) collected before and after
each massage. Two models were used to test secondary
hypotheses: Model 1:3-time points (pretreatment 1,
postlast treatment, follow up) as the within-subjects fac-
tor, and study arm (Arm I, Arm II, Arm III), set as
between-subjects factor to compare different dosage of
massage across groups and time. Model 2 only com-
pared massage dosage (10 minutes vs. 20 minute) in
Arm I and II with seven-time points: pretreatment 1
(time 1), post-treatment 1 (time 2), pretreatment 2
(time 3), post-treatment 2 (time 4), pretreatment 3
(time 5), post-treatment 3 (time 6), follow up (time 7).
Study arm (Arm I & Arm II) was set as the between-sub-
jects factor in Model 2. Baseline data was set as a covari-
ate in both models and significance was set to P < 0.05
with two-tailed analyses.TaggedEnd



TaggedEnd TaggedFigure

Fig. 1. Study protocol and data collection overview*
X = Data were collected immediately before and after massage
S: 2/23/2018 Start point of the study; E: 3/29/2019 End of the study
* Participation occurred over two to four consecutive days depending on assigned study arm. Consent was collected at the

same time as baseline. Randomization followed consent and baseline data collection using a computerized randomization 1:1:1
scheme.35 Outcome assessments were electronically collected at baseline, before and after each massage, and one-day following
the final massage (follow-up). The study’s primary outcome was quality of life with other chronic illness symptoms (i.e., distress,
peace, and pain) considered secondary outcomes.
TaggedEnd
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TaggedH1Results TaggedEnd

TaggedH2Descriptive Statistics TaggedEnd
TaggedPFig. 2 depicts the study’s flow diagram with n = 387

patients relatively evenly randomized across study
arms. Most participants allocated to treatment received
at least one massage and 73%−91% of participants
received their full intervention. High proportions of
randomized participants were included in the primary
(60%−72%) and secondary (>90%) study analysis. TaggedEnd

TaggedPTable 1 displays demographic and clinical character-
istics for all randomized participants and by study arm.
Most participants (81%) were non-White only, with
African Americans making up the largest proportion of
participants (66%). Most participants were women
(61%) and less than 65 years-old (mean = 55.6§15.1
years). Participants had a variety of primary advanced
illnesses, with cancer (45%), heart failure (38%), and
chronic kidney disease (29%) the most common. Most
participants had high severity of illness scores (76%
major or extreme severity) and calculated risk of mor-
tality (59% major or extreme risk). There were no dif-
ferences in demographics or clinical characteristics
between study arms. TaggedEnd
TaggedH2Analysis Plan 1—Primary Analysis TaggedEnd
TaggedPTwo-hundred-fifty (n = 250) patients completed

both McGill and ESAS assessments at baseline and post-
intervention and were included in primary between
and within-group analysis. Tables 2 and 3 display
domain mean and standard deviation changes for
McGill and ESAS assessments, respectively. All partici-
pant data were combined for the first column in each
table to investigate massage impact beyond dosage as a
secondary analysis approach. TaggedEnd
TaggedPThe McGill global score and all domains scale
showed sustained statistically significant improvement
for all participants except for the support domain. Sim-
ilar patterns of improvement occurred in each Arm
separately; however, the existential domain was only
significant for Arms II and III. No massage dosage was
statistically superior when scores were compared
between study arms. Results for distress and peace
items indicated significant, sustained improvement for
all participants. However, within-group analysis indi-
cated significant changes only for distress among Arm
II and for peace within Arms 1 and 3. TaggedEnd

TaggedPBaseline ESAS scores for drowsiness and tiredness
were different and controlled for in postintervention
analysis. The highest ESAS scores were recorded for
symptoms of shortness of breath (6.9/10), tiredness
(5.90/10), and pain (5.12/10) among all patients.
Global ESAS score, pain, nausea, depression, anxious-
ness, and wellbeing had statistically significant improve-
ment for all patients. However, within-group analysis
per Arm indicated no significant improvement in symp-
toms compared to baseline among Arm I while pain,
nausea, depression, and wellbeing were statistically
improved in Arms 2 and 3. Results from between-group
analysis indicated no Arm as superior in symptom
improvements. TaggedEnd

TaggedPMany participants experienced clinically meaning-
ful change in their symptoms following massage
(Table 4) but no dosing approach was superior to
any other. Pain had the highest proportion of partic-
ipants to experience clinically meaningful improve-
ment from massage (47%), followed by wellbeing
(46.0%), tiredness (42.0%), and distress (40.4%).
Drowsiness had the highest proportion of partici-
pants to indicate clinically meaningful deterioration
among all patients (40%). TaggedEnd
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Fig. 2. Study flow diagram.
A: “Patient initialed on first page of consent but unable to do anything further, patient decided to withdraw from the study”
B: “Began presurvey with patient, but patient stated that he did not want to answer questions, patient decided to withdraw

from study”
C: “. . .patient transferred to 2G and intubated. Patient deceased”
Notes: Patients who did not receive the assigned treatment either refused to receive massage due to unstable mental or physi-

cal health, or they were discharged before receiving massage treatment. ** Number discrepancy due to some participants not
completing baseline survey but receiving massage treatments with pre and post assessment measures.
TaggedEnd
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TaggedPTable 5 displays Pearson correlation coefficients for
McGill scale domains and ESAS symptoms. All symp-
toms were significantly correlated with McGill domains
(P < 0.001) except for dyspnea. Peace and distress
were highly correlated with the McGill domains and
also with McGill total score. TaggedEnd

TaggedPParticipants indicated their appreciation for mas-
sage at the end of the study with a high proportion
reporting their interest to receive massage therapy in
the future (data not shown; 95.7%, 89.2%, and 91.3%
in Arms I-III, respectively; P = 0.295). When asked,
“during the past day, how often was your pain well con-
trolled?”, a majority (68.4%) responded “often” or
“very often”. Moreover, 84.4% expressed satisfaction
with hospital staff related to their pain control. TaggedEnd
TaggedH2Analysis Plan 2—Repeated Measure Analysis TaggedEnd
TaggedPRepeated measures analysis utilized multiple

imputation for missing data which is recognized as
the ‘‘gold standard’’ for randomized control trials
(Appendix B).37−39

TaggedEnd

TaggedPModel I: 3-Timepoints by 3-Arms TaggedEnd. TaggedPModel I repeated meas-
ures analysis (Fig. 3) found time but not study Arm
to predict decrease in distress (b = �.15, P < 0.001
and b = 0.04, P = 0.404, respectively), increase in
peace (b = 0.14, P = 0.001 and b = �0.04, P = 0.262,
respectively), and decrease in pain scores (b = �0.13,
P < 0.001 and b = 0.03, P = 0.515, respectively). In
addition, the group £ time interaction was found to
be significant for each variable: distress (F [8,



TaggedEnd Table 1
Patients’ Demographics and Clinical Characteristics

All, n (%)
387 (100%)

Arm I, n (%)
126 (31.6%)

Arm II, n (%)
129 (35.4%)

Arm III, n (%)
132 (32.9%)

P-Value

DEMOGRAPHICS
Age
Mean (SD) 55.6 (15.1) 56.6 (15.3) 54.71 (15.01) 55.50 (15.14) 0.526
Range 19−96 19−89 19−96 22−96

Age group 0.281
Less than 65 227 (71.6) 87 (69.0) 99 (76.7) 91 (68.9)
65 y and more 110 (28.8) 39 (31.0) 30 (23.3) 41 (31.1)

Sex 0.781
Male 150 (38.8) 50 (39.7) 52 (40.3) 48 (36.4)
Female 237 (61.2) 76 (60.3) 77 (59.7) 84 (63.6)

Race
White 73 (18.9) 25 (19.8) 22 (17.1) 26 (19.7) 0.341
African/American 254 (65.6) 77 (61.1) 89 (69.0) 88 (66.7)
Asian 5 (1.3) 2 (1.6) 2 (1.6) 1 (.8)
Other 15 (3.9) 9 (7.1) 5 (3.9) 1 (.8)
Multiracial 40 (10.3) 13 (10.3) 11 (8.5) 16 (12.1)

Ethnicity 0.192
Hispanic 10 (2.6) 5 (4.0) 4 (3.1) 1 (.8)
Non-Hispanic 362 (93.5) 115 (91.3) 118 (91.5) 129 (97.7)
Unknown 15 (3.9) 6 (4.8) 7 (5.4) 2 (1.5)

CLINICAL CHARACTERISTICS
Cancer 0.668
Yes 174 (45.0) 60 (47.6) 41.1 (53) 61 (46.2)

Heart failure 0.548
Yes 148 (38.2) 50 (39.7) 45 (34.9) 53 (40.2)

CKD 0.677
Yes 111 (28.7) 38 (30.2) 36 (27.9) 37 (28.0)

COPD 0.691
Yes 37 (9.6) 13 (10.3) 10 (7.8) 14 (10.6)

HIV 0.804
Yes 16 (4.1) 4 (3.2) 6 (4.7) 6 (4.5)

Deceased in hospital 0.859
Yes 18 (4.7) 6 (4.8) 5 (3.9) 7 (5.3)

RRT 0.992
Yes 46 (11.9) 15 (11.9) 15 (11.6) 16 (12.1)

Mechanical ventilation 0.243
Yes 96 (24.8) 34 (27.0) 36 (27.9) 26 (19.7)

LVAD 0.358
Yes 64 (16.5) 25 (19.8) 17 (13.2) 22 (16.7)

Risk of mortality 0.852
Minor 47 (12.1) 14 (11.1) 19 (14.7) 14 (10.6)
Moderate 103 (26.6) 34 (27.0) 35 (27.1) 34 (25.8)
Major 158 (40.8) (50) 39.7 49 (38.0) 59 (44.7)
Extreme 71 (18.3) 24 (19.0) 24 (18.6) 23 (17.4)
Missing 8 (2.1) 4 (3.2) 2 (1.6) 2 (1.5)

Severity of illness 0.926
Minor 13 (3.4) 5 (4.0) 4 (3.1) 4 (3.0)
Moderate 70 (18.1) 27 (21.4) 24 (18.6) 19 (14.4)
Major 186 (48.1) 55 (43.7) 63 (48.8) 68 (51.5)
Extreme 110 (28.4) 35 (27.8) 36 (48.8) 39 (29.5)
Missing 8 (2.1) 4 (3.2) 2 (1.6) 2 (1.5)

Hospital LOS 0.584
Mean days (SD) 23.8 (23.7) 22.5 (25.0) 24.1 (21.4) 24.7 (24.7)
Range 1.6−178.2 2.44 − 178.1 1.6 − 149.0 2.4 − 178.1

Note: Chi-square and ANOVA tests were performed to analyze the baseline confounders for categorical and mean comparisons, respectively. No significant differ-
ence was observed among Arms for demographic and baseline clinical characteristics.
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716] = 5.93, P < 0.001), peace (F [8, 681] = 3.14,
P = 0.002), pain (F [8, 792] = 3.54, P < 0.001). Inter-
action probing revealed decreased distress for those
in all Arms at Time 2 (b = �0.50, P < 0.001;
b = �0.40, P = 0.003; and b = �0.41, P = 0.001,
respectively) and only for Arms 1 and 2 at Time 3
(b = �0.31, P = 0.024 and b = �0.30, P = 0.026,
respectively). Interactions were not as consistent for
the peace variable with increases only demonstrated
in Arm I at Time 3 (b = 0.34, P = 0.017) and in Arm
II at Time 2 (b = 0.37, P = 0.005). Each arm also
demonstrated decreased pain only at Time 2
(b = �0.40, P = 0.003; b = �0.34, P = 0.015; and
b = �0.37, P = 0.004, respectively). TaggedEnd



TaggedEnd Table 2
Between and Within-Group Analysis for Massage Therapy Impact on Quality of Life (McGill Scale)

All Arm I Arm II Arm III P-Value
n = 250 n = 78 n = 77 n = 95 Between Group (ANOVA)

McGill Scale*
Global McGill scoreMean (SD)

Baseline 6.06 (1.5) 6.07 (1.5) 6.26 (1.6) 5.88 (1.5) 0.283
Follow up 6.77 (1.7) 6.71 (1.7) 6.90 (1.8) 6.71 (1.6) 0.721
P-value/within group 0.000 0.000 0.000 0.000
Paired t-test t = 8.694 t = 4.022 t = 4.236 t = 6.883

A. Quality of life
Baseline 5.90 (2.8) 5.78(2.7) 5.95 (2.9) 5.95 (2.7) 0.911
Follow up 6.91 (2.3) 6.62 (2.4) 7.03 (2.4) 7.06 (2.0) 0.411
P-value/within group 0.000 0.018 0.001 0.000

t = 5.606 t = 2.412 t = 3.485 t = 3.824
B. Physical symptom

Baseline 4.56 (2.6) 4.66 (2.5) 4.89 (2.8) 4.22 (2.5) 0.241
Follow up 5.22 (3.0) 5.38 (3.1) 5.39 (3.0) 4.97 (3.0) 0.580
P-value/within group 0.000 0.024 0.140 0.022

t = 3.561 t = 2.306 t = 1.493 t = 2.335
C. Physical wellbeing

Baseline 5.62 (2.0) 5.58 (2.0) 5.62 (2.3) 5.66 (1.9) 0.964
Follow up 7.26 (1.8) 7.03 (1.9) 7.37 (2.1) 7.35 (1.6) 0.439
P-value/within group 0.000 0.000 0.000 0.000

t = 11.551 t = 5.300 t = 6.779 t = 7.976
D. Psychological wellbeing

Baseline 6.03 (2.9) 6.14 (3.1) 6.2(2.9) 5.76 (2.8) 0.531
Follow up 6.79 (2.8) 6. 85 (2.9) 7.0 (2.7) 6.53 (2.8) 0.484
P-value/within group 0.000 0.008 0.006 0.001

t = 5.264 t = 2.717 t = 2.823 t = 3.559
E. Existential

Baseline 6.25 (1.6) 6.25(1.5) 6.3 (1.7) 6.19 (1.6) 0.878
Follow up 6.6 (1.6) 6.5 (1.5) 6.7 (1.6) 6.6 (1.7) 0.731
P-value/within group 0.000 0.157 0.018 0.005

t = 3.876 t = 1.428 t = 2.412 t = 2.896
F. Support

Baseline 7.84 (2.1) 7.7 (2.1) 8.25 (2.0) 7.5 (2.1) 0.104
Follow up 7.98 (2.0) 7.8 (2.1) 8.04 (2.1) 8.09 (1.9) 0.622
P-value/within group 0.254 0.867 0.411 0.001

t = 1.143 t = 0.168 t = �0.827 t = 3.412
Single Item Assessments
Distress

Baseline 5.59 (3.3) 5.22 (3.6) 5.76 (3.1) 5.75 (3.24) 0.500
Follow up 5.00 (3.4) 5.10 (3.5) 4.56 (3.2) 5.29 (3.5) 0.363
P-value/within group 0.005 0.777 0.000 0.137

t = �2.86 t = �0.284 t = �3.654 t = �1.499
Peace

Baseline 2.35 (1.2) 2.44 (1.1) 2.46 (1.29) 2.19 (1.1) 0.248
Follow up 2.69 (1.2) 2.78 (1.2) 2.79 (1.29) 2.53 (1.2) 0.275
P-value/within group 0.000 0.008 0.052 0.009

t = 4.194 t = 2.710 t = 1.970 t = 2.681

Notes: McGill scale indicated the overall Cronbach alpha 0.83 for both baseline and postintervention measures.
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TaggedPModel II: 7-Timeponit by 2-Arms TaggedEnd. TaggedPFig. 4 graphicly depicts
the repeated measures results for distress, peace, and
pain across seven time points for the two dosing strate-
gies (10- and 20-minutes) delivered over three consecu-
tive days: pre- and post-treatments 1, 2, and 3, and
follow-up. Time but not study Arm predicted decrease
in distress (b = �0.04, P < 0.001 and b = 0.06, P = 0.224,
respectively) and decrease in pain scores (b = �0.03,
P = 0.01 and b = 0.06, P = 0.17, respectively). Neither
Time nor Arm predicted changes in peace. In addition,
the group £ time interaction was found to be
significant for each variable: distress (F [13,
1182] = 5.66, P < 0.001), peace (F [13, 1009] = 5.14, P
< 0.001), pain (F [13, 1195] = 3.71, P < 0.001). Interac-
tion probing revealed unique patterns for each of the
secondary outcomes. Specifically, distress decreased in
Arm I across all seven time points (P < 0.05) while Arm
II demonstrated decreased distress at Times 2
(b = �0.59, P < 0.001), 4 (b = �0.50, P < 0.001), 6
(b = �0.42, P = 0.002), and 7 (b = �0.32, P = 0.016).
Peace increased for both Arms at Times 2, 4, and 6 (P
< 0.05); but only for Arm I at Time 7 (b = 0.36,



TaggedEnd Table 3
Symptom Mean Scores for Patients Edmonton Symptom Assessment Scale (ESAS)

All Arm I Arm II Arm III P-Value
n = 250 n = 78 n = 77 n = 95 Between Group (ANOVA)

Global ESASmean (SD)
Baseline 47.42 (19.09) 45.67 (18.8) 45.1 (19.9) 50.67 (18.3) 0.107
Follow up 43.1 (19.34) 45.15 (20.3) 39.01 (18.3) 44.89 (18.9) 0.076
P-value/within group 0.000 0.775 0.003 0.001
Paired t-test t = �4.043 t = �0.286 t = �3.111 t = �3.463

Pain
Baseline 5.12 (3.5) 4.83(3.4) 4.74 (3.7) 5.67 (3.3) 0.150
Follow up 4.08 (3.4) 4.07 (3.6) 3.83 (3.3) 4.28 (3.3) 0.682
P-value/within group 0.000 0.070 0.016 0.000

t = �5.145 t = �1.838 t = �2.47 t = �4.879
Tiredness
Baseline 5.90 (3.1) 5.86 (3.2) 5.16 (3.2) 6.54 (2.7) 0.014a

Follow up 5.50 (3.1) 5.85 (3.2) 4.69 (3.3) 5.88 (2.9) 0.143b

P-value/within group 0.078 0.990 0.286 0.051
t = �1.769 t = �0.013 t = �1.075 t = �1.975

Nausea
Baseline 1.93 (3.0) 1.77 (2.9) 1.86 (3.0) 2.13 (3.2) 0.724
Follow up 1.52 (2.7) 1.87 (3.1) 1.10 (2.3) 1.59 (2.7) 0.212
P-value/within group 0.023 0.748 0.039 0.046

t = �2.289 t = 0.322 t = �2.103 t = �2.019
Depression
Baseline 3.10 (3.4) 2.73 (3.3) 2.66 (3.2) 3.77 (3.5) 0.051
Follow up 2.44 (3.1) 2.62 (3.3) 1.81 (2.7) 2.80 (3.2) 0.099
P-value/within group 0.000 0.754 0.011 0.000

t = �3.744 t = �0.314 t = �2.615 t = �3.854
Anxious
Baseline 3.60 (3.4) 3.55 (3.5) 3.27 (3.3) 3.89 (3.4) 0.495
Follow up 2.95 (3.19) 3.25 (3.3) 2.57 (3.0) 3.03 (3.1) 0.402
P-value/within group 0.002 0.444 0.059 0.005

t = �3.172 t = �0.769 t = �1.917 t = �2.893
Drowsy
Baseline 4.12 (3.3) 4.12 (3.2) 3.25 (3.3) 4.82 (3.2) 0.009a

Follow up 4.23 (3.4) 4.47 (3.5) 3.69 (3.4) 4.47 (3.3) 0.251b

P-value/within group 0.583 0.347 0.264 0.274
t = 0.550 t = 0.947 t = 1.126 t = �1.101

Appetite
Baseline 4.34 (3.4) 4.26 (3.4) 4.05 (3.2) 4.6 (3.4) 0.498
Follow up 4.02 (3.3) 4.23 (3.2) 3.64 (3.0) 4.16 (3.6) 0.485
P-value/within group 0.147 0.951 0.262 0.176

t = �1.453 t = �.062 t = �1.131 t = �1.362
Wellbeing
Baseline 4.39 (3.0) 4.08 (2.9) 4.47 (3.1) 4.58 (3.1) 0.541
Follow up 3.57 (2.9) 3.59 (2.9) 3.15 (2.7) 3.90 (3.0) 0.244
P-value/within group 0.000 0.189 0.001 0.034

t = �4.010 t = �1.325 t = �3.461 t = �2.156
Short of breath
Baseline 6.69 (3.0) 6.82 (3.0) 7.15 (2.9) 6.68 (3.1) 0.179
Follow up 7.15 (3.25) 7.32 (3.3) 7.20 (3.1) 6.96 (3.3) 0.758
P-value/within group .511 .280 0.481 0.490

t = 0.658 t = 1.088 t = �0.708 t = 0.693

Notes: Overall Cronbach alpha for ESAS scale was 0.77 and 0.80 at baseline and postintervention, respectively.
aArm II vs. Arm III.
bThe baseline tiredness & drowsiness were controlled for comparing follow up tiredness score.
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P = 0.02). Decreases in pain occurred for both Arms at
Times 2, 4, and 6 (P < 0.05); however, only Arm I
showed a decrease in pain at Time 7, (b = �0.34,
P = 0.03).TaggedEnd
TaggedH1DiscussionTaggedEnd
TaggedPThis is the first study to prospectively examine the

impact of massage therapy “dosing” strategies on hospi-
talized patients receiving palliative care for any
indication; it is also the largest massage dosing study
for any patient population.40−43 Results indicate that
massage had an acute positive impact on selfreported
QoL in addition to physical symptoms, physical wellbe-
ing, and psychological wellbeing. Positive benefits were
found across all three study arms demonstrating bene-
fit independent of massage dosage differences.
Repeated measure analysis for patient feelings of ‘dis-
tress’ indicated that frequency—specifically, one mas-
sage daily for three days vs. a one-time massage,



TaggedEnd Table 4
Minimal Clinically Important Differences (MCID) for Each of the 10 ESAS Symptoms

All Arm I Arm II Arm III P-Value
n (%) n = 78 n = 77 n = 95

Pain
Improvement 118 (47.2) 35 (44.9) 34 (44.2) 49 (51.6) 0.310
About the same 74 (29.6) 22 (28.2) 21 (27.3) 31 (32.6) x2 = 4.786
Deterioration 58 (23.2) 21 (26.9) 22 (28.6) 15 (15.8)

Tiredness
Improvement 105 (42.0) 29 (37.2) 31 (40.3) 45 (47.7) 0.693
About the same 65 (26.0) 21 (26.9) 22 (28.6) 22 (23.2) x2 = 2.232
Deterioration 80 (32.0) 28 (35.9) 24 (31.2) 28 (29.5)

Nausea
Improvement 65 (26.0) 18 (23.1) 19 (24.7) 28 (29.5) 0.751
About the same 138 (54.4) 42 (53.8) 45 (58.4) 49 (51.6) x2 = 1.915
Deterioration 49 (19.6) 18 (23.1) 13 (16.9) 18 (18.9)

Depression
Improvement 85 (34.0) 22 (28.2) 25 (32.5) 38 (40.0) 0.222
About the same 111 (44.4) 33 (42.3) 38 (49.4) 40 (42.1) x2 =5.711
Deterioration 54 (21.6) 23 (29.5) 14 (18.2) 17 (17.9)

Anxious
Improvement 93 (37.2) 25 (32.1) 29 (37.7) 39 (41.1) 0.476
About the same 92 (36.8) 27 (34.6) 30 (39.0) 35 (36.8) x2 = 3.510
Deterioration 65 (26.0) 26 (33.3) 18 (23.4) 21 (22.1)

Drowsy
Improvement 84 (33.6) 21 (26.9) 24 (31.2) 39 (41.1) 0.203
About the same 66 (26.4) 19 (24.4) 24 (31.2) 23 (24.2) x2 = 5.945
Deterioration 100 (40.0) 38 (48.7) 29 (37.7) 33 (34.7)

Appetite
Improvement 102 (40.8) 29 (37.2) 31 (40.3) 42 (44.2) 0.889
About the same 72 (28.8) 23 (29.5) 22 (28.6) 27 (28.4) x2 = 1.069
Deterioration 76 (30.4) 26 (33.3) 24 (31.2) 26 (27.4)

Wellbeing
Improvement 115 (46.0) 35 (44.9) 37 (48.1) 43 (45.3) 0.348
About the same 53 (21.2) 12 (15.4) 20 (26.0) 21 (22.1) x2 = 4.453
Deterioration 82 (32.8) 31 (39.7) 20 (26.0) 31 (32.6)

Short of breath
Improvement 72 (28.8) 24 (30.8) 22 (28.6) 26 (27.4) 0.777
About the same 88 (35.2) 25 (32.1) 31 (40.3) 32 (33.7) x2 = 1.774
Deterioration 90 (36.0) 29 (37.2) 24 (31.2) 37 (38.9)

Distress
Improvement 101 (40.4) 29 (37.2) 37 (48.1) 35 (36.8) 0.505
About the same 70 (28.0) 22 (28.2) 21 (27.3) 27 (28.4) x2 = 3.324
Deterioration 79 (31.6) 27 (34.6) 19 (24.7) 33 (34.7)

Note: MCID cutoff for improvement/ deterioration was ≥1 point. If the sign was negative, it indicated a decrease in ESAS score and was interpreted as improvement
in the symptom. If the sign was positive, it indicated an increase in the symptom interpreting as deterioration. When the result of subtraction was 0, it was coded as
“about the same.” This approach was adopted from Hui and colleagues (Hui D, et al. Minimal clinically important differences in the Edmonton Symptom Assess-
ment Scale in cancer patients: A prospective, multicenter study. Cancer. 2015 Sep 1;121(17):3027-35. doi: 10.1002/cncr.29437. Epub 2015 Jun 8).
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regardless of session length—mattered more than the
massage session duration. This interpretation derived
from the interaction effect analysis where the decrease
in distress lasted up to Time 3 (follow-up) in a signifi-
cant level only for Arms 1 and 2 (multiple massage ses-
sions) but diminished for Arm 3 (one massage
session). Pain findings were consistent across all study
arms, where only short-term improvements were found
regardless of frequency and massage duration. No con-
sistent patterns emerged regarding patient feelings of
“peace” suggesting that more research is required to
understand massage impact on this variable. Compari-
sons of the 10- and 20-minute massage durations when
controlling for the same frequency (three sessions)
determined that 20-minute sessions were not more
effective than 10-minute sessions for distress, peace,
and pain. To summarize: although between-group
analysis demonstrated all dosages were beneficial for
outcome measures, the within-group analysis revealed
more consistent (or long-lasting) benefits for more ses-
sions of massage and that 10 minutes of massage is suffi-
cient for patients to benefit. TaggedEnd

TaggedPSeveral points deserve further discussion. First, the
choice to focus on overall QoL as a primary outcome
closely aligns with a participant population receiving
palliative care with any underlying diagnosis and for
any indication. Other massage therapy studies in the
palliative care and advanced illness populations to date
have focused either on specific diagnostic conditions
(e.g., cancer) or the intervention impact on pain and
other specific symptoms.44−46 While a symptom-driven
focus strengthens specific generalizability, the

http://10.1002/cncr.29437


TaggedEnd Table 5
Pearson Correlation Coefficient for the Association between ESAS and McGill Score

ESAS Scale McGill Scale

Variables McGill Total Quality of Life Physical Symptom Psychological Wellbeing Physical Wellbeing Support Existential

Distressa �0.61b �0.29b �0.43b �0.61b �0.40b �0.36b �0.39b

Peacea 0.55b 0.33b 0.26b 0.52b 0.36b 0.49b 0.44b

Pain �0.51b �0.18b �0.49b �0.42b �0.28b �0.32b �0.29b

Tiredness �0.47b �0.16a �0.49b �0.40b �0.22b �0.25b �0.26b

Nausea �0.50b �0.22b �0.32b �0.50b �0.26b �0.40b �0.31b

Depression �0.70b �0.32b �0.41b �0.81b �0.39b �0.50b �0.43b

Anxiety �0.67b �0.34b �0.39b �0.72b �0.40b �0.47b �0.46b

Drowsy �0.42b �0.22b �0.41b �0.32b �0.27b �0.24b �0.28b

Appetite �0.37b �0.19b �0.29b �0.31b �0.22b �0.26b �0.24b

Wellbeing �0.64b �0.36b �0.45b �0.57b �0.43b �0.45b �0.47b

Short of breath 0.11 0.09 0.05 0.08 0.13 0.08 0.09
ESAS total �0.75b �0.34b �0.59b �0.72b �0.43b �0.49b �0.47b

aDenoted for new items added for the purpose of this study.
bCorrelation is significant at the 0.01 level (2-tailed).
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broadened approach used in this study better reflects
massage delivered in real-world settings. This real-
world approach broadened study eligibility consider-
ably, particularly given that clinical palliative care at
the study institution is expressly delivered based on
overall clinical need rather than specific underlying
disease, physical symptom burden, or prognosis. Find-
ings from this study may therefore be applicable to
many more patients living with advanced illness. TaggedEnd

TaggedPThis study’s use of highly trained massage therapists
with considerable experience treating extremely ill
patients in hospital settings distinguishes it from others
that used nonmassage specialized clinicians or lay peo-
ple to provide the massage intervention.47 Emphasizing
therapist skill sets and professional experiences likely
improved treatment adherence through a complex
study in a large and busy inpatient setting. For exam-
ple, therapists were able to easily adjust work with par-
ticipants around hospital bed/chair positioning or
medical equipment present (e.g., oxygen supplementa-
tion, intravenous lines or gastrostomy tubing, prosthet-
ics, wound dressings, etc.). Study therapists were also
skilled at collaborating with medical and nursing teams
to assure intervention delivery did not interfere with
TaggedEnd TaggedFigure

Fig. 3. Group means for distress
concomitant hospital care, likely contributing to a high
study completion rate. In addition, treatment interven-
tions were specifically designed to focus on individual
participant preferences and situations, free of the con-
fines of a specific manual protocol or verbal script.48

This decision was notably different from most massage
therapy studies that focus more on mechanistic aspects
of step-by-step contact, designed to remove the human
variables inherent in an intervention of this
type.40,42,49,50 The patient centered approach not only
reflects clinical care best-practices, it likely contributes
to the results having more real-world applicability. TaggedEnd

TaggedPFinally, the busyness of contemporary hospital care
does not typically lend itself to a traditional 45 or 60-
minute massage session. For example, one study found
a median of 3.5 health care provider visits per hour to
patient rooms.21 By demonstrating that consecutive
daily massage sessions improve QoL more than a single
massage, and that 10-minute sessions are just as effec-
tive as 20-minute sessions, our study’s findings signal
pragmatic strategies to better integrate massage into
hospital settings and their busy, complex workflow.
Future studies may explore these implications further:
perhaps shorter intervention times facilitate broader
, peace and pain across time. TaggedEnd



TaggedEnd TaggedFigure

Fig. 4. Group means for distress, peace and pain across time. TaggedEnd

TaggedEnd438 Vol. 65 No. 5 May 2023Groninger et al.
access to hospital-based massage for the same cost; per-
haps patients with advanced illness prefer shorter mas-
sage times given competing demands of hospital care. TaggedEnd
TaggedH1Limitations TaggedEnd
TaggedPSeveral limitations to this study deserve attention.

The study did not include a “no massage” control arm.
This approach was chosen because massage has already
been shown to improve pain and other disease related
symptoms.13,14 Still, the lack of a notreatment compara-
tor limits interpretation of findings. As a massage inter-
vention study, selection bias plays a role; some eligible
patients approached to participate simply were either
not interested to participate (perhaps due to unfamil-
iarity with massage, or prior massage experiences out-
side of this setting) or unable to participate (perhaps
due to concomitant medical therapies). In addition,
the employed survey measures likely generated survey
fatigue in some participants, raising the possibility that
some responses were given quickly before much reflec-
tion. Finally, while the study coordinator obtained base-
line and postintervention survey data from participants,
therapist engagement in survey collection immediately
prior and post massage may have introduced respon-
dent bias. Future research should use data collection
strategies more separated from intervention delivery
processes. TaggedEnd
TaggedH1Conclusion TaggedEnd
TaggedPThis study supports the benefits of massage beyond

dosage in palliative care, providing a groundwork for
trained massage therapists to deliver appropriate mas-
sage treatments as a part of in-patient care for complex
palliative patients. Our results reveal that more sessions
of massage might be beneficial with a duration of 10
minutes sufficient to benefit patients when performed
by a trained massage therapist. Additionally, our results
indicate the high rate of willingness to receive massage
by patients across all three study arms, providing
insight into patient-centered care and respecting
patientsʼ preferences in choosing modalities in pallia-
tive care. The demonstrated impact of relatively small
doses of time with a massage therapist suggests that fur-
ther study is warranted to evaluate the impact of multi-
ple short interventions each day to increase cumulative
pain and symptom improvement on par with accepted
pharmacologic interventions. TaggedEnd
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TaggedH2Conflict of Interest TaggedEnd
TaggedPThe authors have no other conflicts to report. TaggedEnd

TaggedH2Funding TaggedEnd
TaggedPThis study was funded by a generous grant from the

Palmer Foundation, Washington, DC. The Indiana
University Graduate School Block Grant awarded to
the Health Sciences Department supported Donya
Nemati’s dedicated analysis, reporting, and writing
time for this manuscript during her doctoral training.
The authors have no other financial disclosures to
share. (www.thepalmerfoundation.org). TaggedEnd
TaggedH1Appendix ATaggedEnd
TaggedPThis supplementary table provides representative

descriptions of individualized treatment applications
and therapist observations from the massage therapy
in palliative care dosing study. The massage therapy
treatment approach used in the study is reflective of
real-world massage and clinical reasoning responsive
to patient and environmental needs. All applied inter-
ventions reflected real-world and patient/situation
appropriate therapeutic massage care delivered by
massage therapist employees of Healwell. Healwell
therapists are licensed massage therapists, specially
trained to work with fragile and medically complex
hospitalized individuals and deliver massage to
patients with serious progressive illnesses such as

http://www.thepalmerfoundation.org


TaggedEndPt Details
Session Duration

Areas of Focus Pt Response Techniques Other

Male; 52; necrosis
and infection in
lower leg
10-Minutes

Hands, face and
neck

Pain remained steady, but
peacefulness increased
and distress decreased

Gentle compressions,
thumb glides on forehead
and across chin; kneading
of pt hands; small,
circular strokes to
posterior neck
All strokes were delivered
using WPS 1−2 (Walton
Pressure Scale 1−5)

Pt stated that pain has been
his primary experience in
recent memory, but the
massage changed that

Female; 64; pain in
lower back and
ribs secondary to
metastatic cancer
20-Minutes

Feet, neck, hands,
upper chest

Pt fell asleep during session;
before falling asleep,
remarked that the light,
but connected touch was
soothing

Gentle compressions,
thumb glides on
forehead, cheeks and
lateral neck; kneading of
hands; slow, connected
glides across sternum to
shoulders (adjusting for
medport); compressions
and unidirectional glides
to feet
All strokes were delivered
using WPS 1 (Walton
Pressure Scale 1−5)

Pt was only comfortable
lying on L side, so
supported pt in moving to
that position and placed
appropriate bolters
(created from pillows and
sheets) to maximize rest

Female; 27; global
pain secondary to
sickle cell pain
crisis
10-Minutes

Hips, feet, head Pt was afraid to receive
massage because
“everything hurts”;
therapist assured her that
she could stop the session
at any time and described
some simple, gentle
techniques with which she
would begin; pt agreed to
receive massage, but
remained wary

Adjusted strokes/contact to
pt respiratory patterns
(sinking when pt exhaled;
lightening when pt
inhaled) and began with
gentle, full-handed
compressions at pt hips
and upper legs; therapist
checked in with pt
verbally and by facial
expressions throughout
session, progressing only
with positive feedback
All strokes were delivered
using WPS 0.5−1 (Walton
Pressure Scale 1−5)

Pt dozed throughout
session; quietly thanked
the therapist and asked
when she could come
back

Male; 73; ACKD
20-Minutes

Chest, neck, head,
hands, feet

Pt reported pain and
itching from swelling in
lower extremities; mild
nausea and pt was
generally slow to respond
to questions and therapist
introduction; therapist
slowed the pace and
limited the complexity of
her questions in order to
gain consent from pt; pt
was quietly moaning on
each exhalation

Therapist worked slowly,
beginning with pt head,
neck and chest using
gentle, full-handed
strokes that matched pt
breathing, while slowly
modulating to suggest a
slower breathing pattern;
therapist quietly narrated
her work to assure pt of
the session plan and to
continue to remind pt
that he could ask her to
stop what she was doing at
any time; about halfway
through the session, pt
breathing had begun to
slow and self-soothing
moans had ceased
All strokes were delivered
using WPS 1−2 (Walton
Pressure Scale 1−5)

Pt grasped therapist hand at
the end of session and
said, “You are a blessing.
Thank you.”
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cancer or heart failure. Each study therapist possessed
a minimum of 40 hours of oncology massage training
and a minimum of 60 hours of hospital-based massage
therapy education, in addition to a baseline of 500 or
more hours of standard massage therapy education.
All therapists were considered research personnel for
the study, credentialed through Medstar Health
Research Institute, trained in study protocol and
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procedures, and facilitated point-of-care data collec-
tion via electronic tablet.TaggedEnd
TaggedH1Appendix BTaggedEnd
TaggedPMissing analysis found that 81.96% of the data to be

complete. Further investigation using little’s MCAR test
revealed that the data was missing completely at ran-
dom (x2 = 8159.52, DF = 8511, P = 0.997); hence, it was
appropriate to proceed with multiple imputations to
estimate missing data (Catellier et al., 2005; Rubin,
1996; Schafer & Graham, 2002). Multiple imputation is
a procedure that replaces missing values by estimating
regression equations while accounting for correlations
in the dataset. Based on these patterns, replacement
values are generated for the missing values.
TaggedEndTaggedP�
 Catellier, D. J., Hannan, P. J., Murray, D. M., et al.
(2005). Imputation of missing data when measur-
ing physical activity by accelerometry. Med Sci
Sports Exerc, 37(11 Suppl), S555−S562.
doi:10.1249/01.mss.0000185651.59486.4e TaggedEnd
TaggedP�
 Rubin, D. B. (1996). Multiple Imputation after 18+
Years. Journal of the American Statistical Association,
91(434), 473−489. Available at: http://www.scopus.
com/inward/record.url?eid=2-s2.0-0030539070
&partnerID=40&md5=d8e8262cd3fbc93a91c1
b64a978ecd01 TaggedEnd
TaggedP�
 Schafer, J. L., & Graham, J. W. (2002). Missing
data: Our view of the state of the art. Psychol
Methods, 7(2), 147-177. doi:10.1037//1082-
989X.7.2.147 TaggedEnd
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