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Abstract
Background—Children undergoing stem cell transplant (SCT) experience high levels of somatic
distress and mood disturbance. This trial evaluated the efficacy of complementary therapies
(massage, humor therapy, relaxation/imagery) for reducing distress associated with pediatric SCT.

Methods—Across 4 sites, 178 pediatric patients scheduled to undergo SCT were randomized to a
child-targeted intervention involving massage and humor therapy (HPI-C), the identical child
intervention plus a parent intervention involving massage and relaxation/imagery (HPI-CP) or
standard care (SC). Randomization was stratified by site, age, and type of transplant. The
interventions began at admission and continued through SCT week +3. Primary outcomes
included patient and parent reports of somatic distress and mood disturbance obtained weekly
from admission through week +6 using the BASES scales. Secondary outcomes included length of
hospitalization, time to engraftment, and usage of narcotic analgesic and antiemetic medications.

Results—A mixed model approach was used to assess longitudinal trends of patient and parent-
report outcomes and test differences between groups on these measures. Significant changes
across time were observed on all patient and parent-report outcomes. However, no significant
differences between treatment arms were found on the primary outcomes. Similarly, no signficant
between group differences were noted on any of the medical variables as secondary outcomes.

Conclusions—Results of this multi-site trial failed to document significant benefits of
complementary interventions in the pediatric SCT setting.
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The use of hematopoietic stem cell transplantation (SCT) for the treatment of childhood
malignancies and other serious pediatric disorders poses unique challenges for patients and
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their families.1,2 Despite advances in supportive care, SCT remains a high risk medical
procedure involving a prolonged and physically demanding treatment regimen that can
create high levels of distress, and may lead to later adjustment difficulties for survivors.3-8
Our prior studies of the natural history of patient adjustment during the acute phase of SCT
demonstrated that patients continue to experience a high level of somatic distress and
associated mood disturbance during the acute phase of SCT.9,10 Further, the parental
caregivers also experience a high level of emotional distress during the same timeframe.
11,12 The distress of patients and parents appears to be relatively transient, peaking in the
early weeks following transplant and returning to near baseline levels within 4-6 months
post-SCT.9-12 Nevertheless, such unacceptably high levels of distress, which persist despite
aggressive, state-of-the-art supportive care, point to the need for the development of novel
interventions for distress reduction.

Several intervention trials in adult SCT settings have involved complementary therapies.
Mind-body approaches, including trials of hypnosis, and relaxation/imagery have
demonstrated benefit in reducing pain, nausea and use of analgesics.13,14 A massage
therapy intervention with adults undergoing autologous SCT showed significant immediate
reductions in fatigue, nausea, and anxiety relative to controls, but the effects were not
maintained.15 In another randomized trial in adults undergoing SCT, patients receiving
massage and therapeutic touch reported greater comfort and overall benefit than a
comparison group that received a ‘friendly visit’, but there were no differences between
groups in time to engraftment or toxicity scores.16 Another complementary approach that
has been tested in adult SCT settings is music therapy.17 Adults undergoing SCT who music
therapy during transplant hospitalization reported lower levels of mood disturbance relative
to controls. Similar findings were found in a trial of music therapy with children with cancer
during inpatient hospitalization.18

We conducted pilot studies demonstrating the feasibility of complementary interventions in
the SCT setting, exposing patients to multiple stress reduction techniques including:1)
relaxation training, with use of imagery; 2) massage therapy, which was taught to, and
administered by parents; 3) humor therapy; and 4) emotional expression therapy.19
Feasibility was demonstrated, and the intervention as a whole was rated as very helpful or
better by 85% of patients and parents. Moreover, a clear pattern was observed regarding the
individual components, indicating that massage and humor therapy were rated more highly
than the others. A subsequent pilot study compared the benefits of massage administered by
massage professionals vs. parents.20 No significant differences were found between either
massage group and controls on measures of somatic distress and mood disturbance, although
sample size was small, and trends were in the predicted direction. Patients receiving
massage however, did show evidence of faster engraftment and earlier hospital discharge.20

This paper presents findings from a multi-site study of complementary interventions
designed to reduce distress and promote well-being in children undergoing SCT. The
primary focus was on a child-targeted intervention that included massage therapy and humor
therapy. A parent-targeted intervention involving massage therapy and relaxation/imagery
was included to assess whether this would provide incremental benefits beyond the child-
targeted intervention.

The massage intervention was designed to produce relaxation and reduce distress, while
increasing positive affect. Massage therapy has been used for reduction of anxiety, pain, and
distress in a variety of medical settings, particularly oncology, and across a wide age range,
including pediatric patients.2124 The evidence thus far has been encouraging, but not
unequivocal. The immediate effects of massage in reducing anxiety and pain complaints
have been demonstrated more consistently, whereas the evidence for sustained effects over
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time has been less compelling.21-24 The humor intervention was also designed to increase
positive affect with anticipated positive physiological changes. Empiric data on the effects
of humor are limited, but there is some evidence suggesting that humor interventions may
reduce pain, or increase pain tolerance and improve immune function.25-28 Moreover,
humor is viewed as a cognitive-behavioral coping strategy that allows for increased
tolerance of stress.25

High levels of parental anxiety and distress in the SCT setting have been well documented.
11,12 Parental distress is a concern not only for the parents themselves, but for the patients,
since parental stress levels have been associated with coping responses and adjustment of
children with cancer.29 Consequently, parents are frequently an intervention target in
studies designed to reduce distress in children with cancer.30-33 In addition to massage, the
parent intervention included relaxation with imagery, an approach that has been widely
studied in oncology settings.34

The primary objectives of this 3-group randomized trial were: 1) To evaluate the efficacy of
a child-targeted health-promotion intervention (HPI-C) in improving patient well-being
during the acute phase of BMT; 2) To evaluate the incremental improvement in child and
parent well-being obtained by combining parent-targeted and child-targeted health
promotion interventions (HPI-CP); and 3) To assess the impact of the interventions on short-
term medical outcomes. We hypothesized that patients in both intervention groups would
demonstrate less transplant-related somatic distress, and greater well-being than those
randomized to standard care, and that greater benefits would be demonstrated in the HPI-CP
group than in those receiving HPI-C alone. This paper focuses on child outcomes.

Methods
Patients and Settings

Children were recruited from 4 pediatric transplant centers: St Jude Children's Research
Hospital, Memphis (SJCRH); The Hospital for Sick Children, Toronto (HSCT); Children's
Hospital of Philadelphia (CHOP); and Nationwide Children's Hospital, Columbus (NCH).
Eligibility criteria included: 1.) Patient undergoing allogeneic or autologous transplant with
bone marrow or peripheral blood stem cells; 2.) Anticipated inpatient hospital stay of at least
3 weeks; 3.) Age 6-18 years; 4.) English speaking; and 5.) approval by the patient's SCT
attending physician. For each patient, a resident parent was also enrolled. Eligibility criteria
for parents included: 1) English speaking; 2) primary caregiver for the child during SCT;
and 3) parent planned to be available for the duration of the transplant hospitalization. The
study flow diagram is illustrated in Figure 1. Across all sites, a total of 278 patients/families
were approached; 36 of these were subseqently found to be ineligible. Of the 242 eligible
families, 189 (78.1%) consented to participate in the study. Following consent, 17 families
withdrew, or became ineligible prior to randomization. Ineligibility following consent
occurred due to failure to complete baseline measures in a timely fashion (7), or relapse/
medical complication prohibiting transplant (4). Of randomized patients, an additional 4
never proceeded to transplant and 3 withdrew prior to initiation of the intervention. The final
sample of 171 is comprised of families who completed baseline measures, were randomized,
and admitted for transplant. The demographic and medical background of the participants is
summarized in Table 1.

Design and Procedure
Patients were recruited prior to admission for SCT, and informed consent and child assent
was obtained from all participants. Patients and parents completed a battery of baseline
measures prior to randomization. Randomization was stratified by site, age (6-12; >12) and
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type of transplant (autologous; allogeneic-matched sibling; allogeneic-other). The
intervention began at the time of admission, and continued through SCT week +3. Primary
outcomes were self-report from patient and parent obtained weekly for 8 observations from
admission (week -1) though week + 6. Secondary outcomes included medical variables
obtained from chart review, and longer term self-report outcomes obtained at 12 and 24
weeks.

Measures
Behavioral, Affective and Somatic Experiences Scales (BASES)35,36—The
BASES scales provide a rating of acute aspects of health related quality of life (HRQL) for
pediatric patients undergoing aggressive treatments. These instruments were designed for
repeated use and sensitivity to change and provide scores on 5 subscales, labeled, ‘Somatic
Distress’, ‘Mood Disturbance’, ‘Compliance’, ‘Quality of Interactions’, and ‘Activity’.35
The scales initially contained 38 items, but were subsequently abbreviated to 22 items, with
no loss of reliability.21 Parent, child, and nurse report versions are available that contain
essentially identical item content. BASES data were obtained from parents and patients on a
weekly basis from admission for transplant to 6 weeks following SCT.

Positive and Negative Affect Schedule, for Children (PANAS-C)37—Because the
BASES scales focus solely on distress, the PANAS-C was added to provide a measure of
positive affect. We used a modified version of the PANAS-C scale described by Crook et al.
37, using only the positive affect items, to which 4 items were added, ‘calm’, ‘relaxed’,
‘comfortable’, and ‘peaceful’ reflecting the intended effect of our interventions. These scales
were obtained on the same schedule as the BASES.

Medical Variables
Medical variables included: days in hospital, time to engraftment, medication usage, and
specific toxicities. Days in hospital was measured using the number of days from transplant
to first hospital discharge, and also assessing the number of days hospitalized through month
+3 (day 90). Time to engraftment was assessed by recording the number of days until the
patient obtained an ANC > 500 for three consecutive days. Two measures of medication
usage were obtained re: narcotic analgesic and antiemetic usage. All narcotics dispensed
through day +21 were recorded, and total dose of each agent was converted to morphine
equivalents. Doses of all agents were combined and divided by the patients' weight at
admission to provide a single index in mg/kg of morphine equivalent. All antiemetics were
recorded from admission through day +21. Because of the large number of agents used, and
differences in standard procedures for prophylactic treatment across sites, we recorded the
number of days that any unscheduled antiemetics were dispensed. Thus a single score was
obtained, indicating the number of days that any unscheduled antiemetics were dispensed
through day +21. To assess toxicity, we used NCI toxicity ratings obtained routinely at all
sites, and applied the summary scale developed by Bearman and colleagues.38 Toxicity
scores were calculated at week +3.

Intervention
Standardization of the intervention was facilitated with the use of written manuals and
electronic media. The massage routine was manualized, and a DVD demonstrating the
massage routines was developed and circulated to massage therapists at all sites. All
massage therapists were licensed in their state or province. A CD of the relaxation and
imagery procedures was developed specifically for the study, and distributed to all
participating parents. Both the relaxation and humor interventions were conducted by
research assistants (RA) following a 2-day centralized training.
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Child Intervention—Children randomized to receive the intervention were informed
about the benefits of massage and humor. Age appropriate handouts reinforcing the benefits
of taking massage and humor breaks were provided. Patients and parents met with a licensed
massage therapist at the time of admission to introduce them to the rationale of the massage
intervention before providing the initial massage session. Massage sessions of ½ hour were
scheduled 3 times per week from admission through week +3. For the humor intervention,
each site developed a humor cart stocked with humorous video shorts, books, gags, etc. The
intervention focused on 3 procedures: 1) education re: the benefits of laughter and regular
laugh breaks; 2) easy access to humor materials via the humor cart; and 3) continued
encouragement in the use of the humor materials by the RA therapist who met with the
patient on a weekly basis.

Parent Intervention—The parent intervention began with educating the parent about the
benefits to their child that result from improvement in their own well-being. The parent
massage intervention was identical to the child's, with sessions 3× weekly, scheduled
together so that the parent massage occurred either immediately following or prior to the
child massage. For the relaxation intervention, a session was held near the time of admission
with the RA therapist, who described the benefits of a regular practice of relaxation. Parents
were taught a relaxation induction, using breath awareness and muscle release, followed by
guided imagery, including end state imagery of competence in parenting to promote a sense
of confidence in handling stressful aspects of their child's treatment. A relaxation CD was
provided and parents were encouraged to set aside 20 minutes each day for this purpose. In
addition the RA met with them for booster sessions weekly through week +3.

Treatment Integrity Procedures
Procedures were monitored to ensure compliance with treatment protocols and consistency
across sites. Massage therapists completed a checklist of their activities after each session,
rating the participants' attitude towards massage, the length of the session, and reasons for
any deviations in routine. The RA therapist also completed a checklist following each
relaxation session. All relaxation sessions were audiotaped and sessions were chosen at
random for review, with feedback provided to the sites. Likewise the RAs completed a
checklist after each weekly humor session, which included a review of the patients'humor
activities over the past week and identification of obstacles to the use of humor. Parents also
completed compliance checklists as part of their weekly questionnaires, assessing their and
their child's use of the intervention techniques during the previous week.

Statistical Analysis
The primary outcomes comprised the BASES-R scales by patient and parent report, and the
PANAS-C. Given the complexity of comparing groups across repeated measures, two
inferential approaches were utilized. First, we compared differential area under the curve
from week-1 to week +3 after subtracting the week -1 value. This allows a single estimate of
overall treatment effects during the intervention period. Secondly, to better appreciate
longitudinal trends, a mixed model approach was used to assess change over time on these
measures. These trends (curves) were estimated using a polynomial function, in which week
is the number of weeks from SCT (i.e., the linear trend), week2 for the quadratic effect,
week3 for the cubic effect, etc, using SAS Proc Mixed.39 Initially, we examined between-
group differences for all the BASES subscales of somatic distress, mood disturbance,
compliance, quality of interaction, activity, and sleep. Because these subscales were highly
interrcorrelated, we examined the BASES-R data as single scale combining all subscales, to
reduce experiment-wise error and to make findings more easily interpreteable. This reduced
BASES outcomes to two variables; a composite BASES-R score by patient report and by
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parent report. For secondary outcomes of length of hospital stay, time to engraftment, and
medication usage, group differences were examined using a Kruskal-Wallace test.

Results
Intervention Compliance

The number of massage sessions provided was used as the indicator of study compliance.
With an expected ‘dosage’ of 12 massage sessions (3/Week × 4 weeks), the mean number of
massages per patients was 8.8 (S.D. = 3.1; Median = 10), while for parents it was slightly
lower, with a mean of 7.6 (S.D. = 3.2, Median = 8). Thus, approximately 75% of the
planned interventions were provided. Missed sessions were generally passively refused or
missed for logistical reasons, with a small number actively refused. Another indicator of
study compliance is the number of self-report observations obtained. The number of
successful observations in each arm over the course of the study are presented in Table 2.
Overall, 73% of all possible observations were obtained from admission through week + 6,
and the rate remained reasonably consistent over the course of the study period. This rate is
comparable to that obtained in prior natural history studies.12

Primary Outcomes
Differential area under the curve for week -1 to week +3 for the Total BASES score by child
report revealed no significant differences across treatment arms [F (2, 109) = 0.1, p = .95].
All 3 groups showed a slight increase in total distress across this time frame, and all pairwise
contrasts were non-significant. Similarly for Total BASES score by parent report, there were
no between group differences [F (2, 109) = 1.1, p = .35], and all pairwise contrasts were
non-significant. Finally, the effects of the intervention on positive affect were examined
using the PANAS-C. Again, no group differences were found [F (2, 117) = 1.0, p = .36], and
there were no significant pairwise comparisons.

For examination of the longitudinal trends on the BASES scales, a model was fitted for each
of the 3 intervention arms (HPI-C, HPI-CP, and SC). The longitudinal trends included the
linear effects as well as polynomial functions of time, including the quadratic (time2) and
cubic (time3) terms. Across the entire cohort, clear longitudinal trends were observed for the
Total BASES score by child report, with significant linear (p <.01), quadratic (p <.001) and
cubic (p <.01) effects. However, mirroring the area under the curve comparisons, no
significant between-group differences were observed. Examination of the main effects for
treatment group, revealed no difference (Type III p-value > .8). Using SC as the reference
group, neither the HPI-C (t = 0.36, p > .7) nor HPI-C (t = -0.21, p > .8) differed from the
control group based on patient report. Likewise, there were no between group differences in
change over time, including linear, quadratic or cubic trends (all Type-III p-values > .5).
This is perhaps best appreciated graphically, as depicted in Figure 2a. The longitudinal
trends of the 3 groups were remarkably similar. Likewise, by parent report, significant
linear, quadratic and cubic trends were seen (all p's <.001), but again there were no
significant overall group differences (Type III p-value >.4). Neither the HPI-C group (t =
0.97, p > .3) nor the HPI-CP group (t = 1.3, p = .18) differed significantly from the SC
group. Examination of longitudinal effects also revealed no group differences for linear,
quadratic or cubic trends (all p's > .4). This is depicted graphically in Figure 2b.

On the PANAS-C, significant longitudinal trends across the entire cohort were observed,
with linear, quadratic and cubic effects (all p's <.001). A significant group difference was
found for the overall main effect (Type III p-value < .05). With SC as the reference group,
there was no difference between the SC and HPI-CP groups (t = -.99, p > .3), but a
significant difference was found between HPI-C and SC groups (t = -2.9, p <.01), indicating
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lower positive affect overall in the HPI-C group. This contrasts with the findings using area
under the curve, but the discrepancy is explained enirely by baseline differences as there
were no between group differences in linear, quadratic or cubic longitudinal trends (all p's
> .5). Again, this is best appreciated graphically (Figure 3).

Medical outcomes
Results for length of hospital stay and time to engraftment are presented in Table 3. Given
the skewed nature of this data, group differences were assessed with a one-way analysis of
variance using the Kruskal-Wallis test. No differences between groups were observed for
days in hospital (p > .4) or time to engraftment (p > .3). Likewise, there were no significant
between group differences for use of narcotic analgesics (p > .8) or anti-emetics (p > .5).

Discussion
The current study examined a multi-site trial of complementary therapies designed to reduce
distress and improve well-being in pediatric patients undergoing SCT. Contrary to
hypothesis, the trial produced largely null findings, and no clear evidence of benefit for
either the child-targeted intervention alone, or in combination with a parent-targeted
intervention. On the primary outcomes of patient and parent reported somatic distress, mood
disturbance, and activity levels as captured on the BASES scales, there were no differences
in mean distress relative to baseline (area under the curve) and the longitudinal trajectories
of the three groups were remarkably similar. The only marginally significant effect was seen
for positive affect, where the HPI-C intervention group reported lower levels of overall
positive affect across the study period compared to the SC or HPI-CP groups. However, this
was due primarily to differences at baseline, as there were no group differences in
longitudinal trends. Regarding medical outcomes, there were no significant intervention
effects observed on length of hospitalization, time to engraftment, or use of analgesic or
antiemetic medications.

This study was designed to detect a difference of 0.45SD between the SC group and
intervention groups (HPI-C or HPI-CP) in the area under the curve mean scores on the
BASES scales from week -1 to week +3, at α = .05 with 80% power. Because of a somewhat
smaller sample at study entry and further reduction in N from missing data, power was
reduced such that there was 80% power to detect an effect size of .55SD, generally
considered a moderate effect. Thus it is possible that the null findings reflect lack of
sufficient power to detect smaller group differences. Descriptively however, the observed
effects were quite small, with effects sizes between the SC and HPI_C groups of .05 on
BASES child report; .07 on BASES parent report, and -.22 on the PANAS-C. Similarly,
effect size for comparisons between SC and HPI-CP were .04 for BASES child report, .24
for BASES parent report, and -.15 on the PANAS-C. These effects are of a magnitude that
we would not consider clinically relevant.

The absence of significant intervention effects is disappointing and somewhat surprising, in
light of prior studies of complementary therapies in adult transplant settings, as well as our
own pilot studies.16-21 This compels an examination of factors that might have contributed
to this lack of intervention effects. One issue is whether the most appropriate outcome
measures have been assessed. It was the anecdotal impression of study staff, based on
observation and patient/parent report, that those receiving the intervention were
experiencing benefits. However, when objective, repeated measures were obtained, no
evidence of benefits was seen. Certainly, it is possible that there are relevant outcomes that
were not measured, but the BASES scales were developed specifically for the purpose of
measuring transplant-related distress, and were shown to be sensitive to change over time in
this study. Thus the null findings cannot be attributed to measurement insensitivity.
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Moreover, the absence of group differences on the medical outcomes of days in hospital,
time to engraftment, and medication usage, is consistent with our null findings on self-report
outcomes, and point to the conclusion that the interventions did not produce their intended
effects.

The timing of our measurements is another potential issue. In many prior studies of
complementary therapies, particularly massage, measures have been obtained pre- and
immediately post-intervention.16-19, 22-25 The immediate effects of massage in reducing
reports of anxiety and pain are well established.22,25 However, these effects appear to be
relatively short-lived, and may not reflect the sustained effects of intervention, nor the
cumulative effect of repeated interventions over the course of transplant hospitalization,
which was our primary focus. The current findings do not demonstrate significant sustained
effects of the interventions. Patient and parent perception of benefit may not reflect actual
positive change, a trend which has been found previously with massage in the transplant
setting.40

Another factor that may have contributed to the null findings is the relatively low levels of
distress in the sample overall. Although there were clear longitudinal trends observed, with a
peak in distress around week +1 as reported in our prior natural history studies9,10, the
absolute levels of distress were surprisingly low, and the amplitude of change from
admission to peak levels was smaller relative to prior reports. Perhaps improvements in
standard supportive care have led to continued decreases in distress such that it is more
difficult to demonstrate effects. This is not to say that transplant-related distress has been
eliminated, but that it may be difficult to reduce distress further beyond that of current
aggressive standard care.

The current interventions were designed to reduce acute distress during the early and most
intense phase of transplant. Given recent concerns regarding posttraumatic stress and other
potential psychosocial late effects, perhaps the impact of the intervention may become more
measurable over time despite the apparent absence of effects during the acute phase. The
current design included follow-up through 6-months post-transplant. The effects of the
intervention on more global quality of life and adjustment outcomes at 6-months are
currently being examined.

There are some study limitations which deserve mention. The age range of 6-18 years is
rather broad, and required some developmental tailoring which reduced standardization,
particularly for the humor intervention. There were also potential regional differences that
required flexibility and thus less standardization in regard to the humor materials.
Differences in practice, and in availability of patients prior to admission for transplant led to
variation in timing of baseline assessements both across and within sites. The study design
required the baseline assessment to be completed prior to randomization in all cases.
However, this may have occurred on the day of admission for some patients and one to two
weeks prior to admission for others. As in most repeated measures studies in clinical
settings, we also experienced missing data. Across the course of the study, 27% of possible
observations were missed. Our statistical models assume data were missing at random, an
assumption that is rarely met. However, our rate of missing data is similar to that of other
studies with comparable designs, including our prior studies in the same setting, and more
importantly, the rate of missing data did not differ across treatment arms.

Certainly, there may be other design elements and limitations that could have hindered our
ability to detect intervention effects. However, overall study compliance was good, and
treatment integrity procedures suggest that most participants received the majority of the
intended interventions, and in an adequate/appropriate manner. The null findings reported
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here are not sufficient to yield a conclusion that massage and humor therapy are ineffective
in the pediatric transplant setting. This is a single trial and other trials are necessary before
any such generalization should be made. As mentioned previously, our study was not
adequately powered to detect small effects. We are aware of other trials that are currently
underway, and remain hopeful that benefits may be more clearly demonstrated. In the
meantime, complementary therapies such as massage are becoming more widely available
and offered as supportive care in many major cancer centers.43 Should oncologists and
transplant physicians be recommending these approaches? Such therapies are relatively
inexpensive to provide, are perceived positively by patients, and while not completely
without risk, when provided by trained practitioners are generally safe and involve minimal
risk of significant harm. In three studies involving massage, we have yet to experience a
single adverse event. At the same time, the measurable benefits of such therapies in settings
such as SCT have yet to be clearly documented. The current trial does not provide support
for the benefits of massage and humor therapy in reducing distress in the pediatric SCT
setting, and suggests some caution in the widespread application of these therapies.
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Figure 1.
CONSORT diagram for trial accrual.
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Figure 2.
Distress trajectories from admission through SCT week +6 by intervention arm. A) Total
BASES distress score by child report. B) Total Bases distress score by parent report.
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Figure 3.
Positive affect trajectory (PANAS-C total score) from admission through SCT week+6 by
intervention arm.
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Table 1

Demographic and Medical Background

Age (M = 12.8; SD = 3.9)

 6 – 12 years 84 49.1

 > 12 years 87 50.9

Gender

 Male 101 59.1

Race/Ethnicity

 White 121 70.7

 Black 26 15.2

 Hispanic 8 4.7

 Asian 7 4.1

 Other/Unkown 9 5.3

Socioeconomic Status

 I 28 16.4

 II 60 35.1

 III 35 20.5

 IV & V 27 15.8

 Unknown 21 12.3

Resident Parent

 Mother 141 82.4

 Father 20 11.7

 Other 10 5.8

Site

 St. Jude 71 41.5

 HSC-Toronto 41 23.9

 CHOP 35 20.5

 NCH-Columbus 24 14.0

Type of Transplant

 Autologous 31 18.1

 Allo-matched sib 44 25.7

 Allo-other 96 56.1

Diagnostic Group

 ALL 46 26.9

 AML 42 24.6

 Other Leukemia 23 13.5

 HD/NHL 18 10.6

 Solid Tumor 21 12.3

 Non-malignancy 19 11.1
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Table 2

Number of observations per study arm.

Week HPI-C HPI-CP Standard Care Total

Week -1 45 40 30 115

Week 0 48 46 42 136

Week +1 46 53 39 138

Week +2 43 42 34 119

Week +3 46 45 39 130

Week +4 39 47 38 124

Week +5 40 40 37 117

Week +6 37 42 37 116

Total Week -1 - +6 344 355 296 995

Week +12 38 44 34 116

Week +24 33 40 25 98

Total 415 439 355 1209
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