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Abstract
Background—Pediatric stem cell transplant (SCT) is a demanding procedure for children and
parents. Interventions to promote positive adjustment of parents in this setting are needed.

Method—171 patient/parent dyads from 4 sites received one of 3 interventions to reduce SCT-
related distress: a child intervention with massage and humor therapy, an identical child
intervention plus a parent intervention with massage and relaxation/imagery, or standard care.
Parents completed weekly self-report measures of distress and positive affect during the acute
phase of treatment (weeks −1 through +6), and measures of depression, posttraumatic stress
(PTSD), and benefit-finding at baseline and week +24.

Results—No significant differences across treatment arms were observed on repeated measures
of parental distress. There was a marginally significant effect of the child intervention on parental
positive affect. Over time, parental distress decreased significantly and positive affect increased
significantly in all groups. Similarly, there were no significant intervention effects on the global
adjustment outcomes of depression, PTSD, and benefit finding. However, reports of depression
and PTSD decreased significantly and reports of benefit-finding increased significantly from
baseline to week +24 for all groups.

Conclusion—Across all study arms, parent adjustment improved over time, suggesting that
parents demonstrate a transient period of moderately elevated distress at the time of their child’s
admission for transplant, followed by rapid improved to normative levels of adjustment. Similar to
results previously reported for their children, these parents appear resilient to the challenges of
transplant.
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A diagnosis of childhood cancer presents a significant adjustment challenge for both
children and their families.1–4 Fortunately, advances in medical treatment, including stem
cell transplantation (SCT), have contributed to the increased survival rate of children with
cancer. However, this high-risk procedure can create significant physical and emotional
demands for both children and their parents.5–8

Given that parents of children undergoing SCT can experience increased distress, it is
important to consider designing and implementing effective interventions to promote
positive adjustment of these parents. Furthermore, it appears that the emotional functioning
of parents of children undergoing SCT is closely related to the child’s psychological well-
being—not only during active treatment, but after completion of SCT.5 Therefore,
implementing effective parent interventions are beneficial in that they may also indirectly
promote positive psychosocial functioning in pediatric patients. It has been suggested that
parent interventions be implemented prior to, or at the time of admission for SCT, given
findings that suggest this to be a particularly distressing period for parents.7 To date, limited
research has examined interventions for parents of children with cancer, and in particular,
those who have children undergoing SCT. Existing findings suggest that interventions have
not significantly impacted parent functioning, but in general, parents report lower levels of
distress over time.9,10

Given the lack of research in this area, and the less than optimal methodological rigor that
has been utilized to implement interventions for parents of children with cancer11, further
implementation and evaluation of randomized, methodologically sound parent interventions
are warranted. Ideally, such investigations should utilize repeated measures to gain a better
understanding of parent adjustment over the course of transplant.12,13 Therefore, the primary
objective of this investigation was to examine the effects of both parent- and child-targeted
interventions implemented during transplant hospitalization on parental adjustment, using a
repeated measures design.

Grounded in positive psychology, the intervention was focused not only on reducing distress
but also on increasing the experience of positive emotions during this potentially stressful
event. While the primary goal of the intervention was to decrease distress and improve well-
being in children undergoing transplant, we also targeted and assessed intervention effects
on parental adjustment. The study included three arms: 1) a child targeted intervention
involving massage and humor therapy; 2) the child intervention plus a parent-targeted
intervention involving massage and relaxation/imagery; and 3) standard care. We sought to
determine if there are additional benefits on parent psychological functioning from a parent
intervention above and beyond the intervention provided to their children. The effects of the
intervention on child outcomes have been previously reported.14,15 This report focuses on
parental outcomes. We hypothesized that parents who receive this health-promotion
intervention (in addition to their child’s intervention) during the acute phase of their child’s
SCT will show decreased emotional distress and increased positive adjustment in
comparison to parents in the child-targeted arm of the intervention or those receiving only
standard care.

Lindwall et al. Page 2

Biol Blood Marrow Transplant. Author manuscript; available in PMC 2015 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Method
Participants

Participants were recruited from four major pediatric transplant centers: St. Jude Children’s
Research Hospital, The Hospital for Sick Children, Toronto, Children’s Hospital of
Philadelphia, and Nationwide Children’s Hospital, Columbus. Patient eligibility criteria
included: a) undergoing stem cell or bone marrow transplant (allogeneic or autologous); b)
expected hospital stay of ≥ 3 weeks; c) between the ages of 6–18 years; and d) able to speak
and read English fluently. Parent eligibility included: a) primarily responsible for caring for
the child during his/her hospital stay; b) available to participate throughout the duration of
the child’s hospitalization for transplant; and c) ability to speak and read English fluently. Of
the 278 patient/parent dyads approached for participation in the study, 242 dyads were
eligible for study enrollment. A total of 189 (78.1%) patient/parent dyads initially consented
to participate in the investigation, and a final total of 171 completed baseline measures, were
randomized to one of the three study arms, and were admitted to the hospital for transplant.
A detailed Consort diagram has been previously reported.14 Descriptive statistics for
demographic and medical variables are presented in Table 1. In summary, no significant
differences were found among intervention arms on any of the medical (i.e., site, type of
transplant, diagnostic group), or demographic (i.e., child age, child gender, child race/
ethnicity, resident parent) variables. For the parental outcomes presented here, there was an
evaluable sample of 167 at baseline with gradual attrition to 97 at week +24. A total of 25
patients died, 11 withdrew (3 withdrew immediately after being randomized to the standard
care arm, the remaining 8 withdrew after a period of non-compliance indicating they were
no longer interested or felt study procedures were too burdensome), 8 were taken off study
for medical reasons (relapse, second transplant), and 22 failed the week +24 assessment.
Comparison of baseline scores between those who provided a week +24 observation and
those who did not, revealed no significant differences on any of the outcomes reported here.

Procedures
Patient-parent dyads were recruited prior to admission for transplant. After informed
consent/assent was obtained, parents completed baseline paper-and-pencil questionnaires,
and were subsequently randomized (stratified by child age group, site, and type of
transplant) to one of the three study arms: a) a child-targeted intervention; b) a child + parent
intervention; and c) standard care. The intervention was implemented beginning at
admission through week +3 of transplant.

Intervention
Child-Targeted Intervention—Patients in this treatment group were provided with
psychoeducation about the benefits of both massage and humor therapy, including ways in
which they can increase their experience of positive affect during the SCT process. Patients
were scheduled for three massage sessions per week over the course of four weeks (i.e.,
admission through week +3). Humor therapy consisted of providing a “humor cart” that
contained enjoyable items such as videos, books, and games. Scheduled humor sessions
involving an interventionist and the patient occurred once per week. In addition, the humor
cart was made available to families at least three times per week over the course of four
weeks (i.e.,. admission through week +3).

Child + Parent Intervention—This intervention consisted of the child-targeted
intervention described above, plus an additional parent intervention. Parents were provided
with psychoeducation about how promoting their own well-being (i.e., engaging in massage
and relaxation training) may also positively benefit their children. Parents were scheduled
for a massage session three times per week for four weeks (i.e., admission through week
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+3). In addition, parents participated in weekly relaxation training sessions (i.e., admission
through week +3) with a member of the research team that promoted strategies such as
muscle relaxation, breathing exercises, and guided imagery. Parents were provided with a
relaxation tape and player, and were encouraged to engage in relaxation exercises 15–20
minutes daily.

Standard Care—Patient-parent dyads in the standard care arm of the study did not receive
any additional intervention beyond the routine, comprehensive services that are provided for
families during the SCT process at these major pediatric SCT centers.

Intervention Adherence—As previously described, completion of intervention
components was examined as an indicator of intervention adherence.14 A goal of completing
12 massage sessions (i.e., 3 massages over the course of 4 weeks) was established. Results
indicated that patients completed an average of 8.8 massage sessions (SD=3.1), and parents
completed an average of 7.6 massages (SD=3.2). In summary, the majority of intervention
components were successfully completed by patient/parent dyads. The primary reasons for
not completing intervention activities included passive refusal or logistical issues that made
implementation of an intervention activity difficult.

Measures
Repeated Measures of Acute Adjustment

Several measures were gathered weekly from parents to obtain a longitudinal perspective of
parent adjustment during the transplant process. These measures were obtained at the
following timepoints: baseline (i.e., time of admission for transplant), Week −1, Week 0,
and Week +1 though Week +6.

Profile of Mood States Scale (POMS, Short Form)16—The POMS is an assessment
of one’s present mood. Internal consistency for the subscales of the POMS Short Form have
been reported as commensurate with those obtained in the original version. In addition, the
relationship between the total Mood Disturbance score and the individual subscales on the
original and short versions of the POMS have been reported as being greater than .95.17 A
15-item short version utilized in previous SCT studies was administered.7

Perceived Stress Scale (PSS)18—The 14-item PSS is a well-recognized instrument for
assessing one’s experience of stress, including the degree to which individuals perceive their
lives as uncontrollable, unpredictable, and overwhelming. This instrument has adequate
validity and reliability.

Caregiver Burden Scale (CBS19—The CBS contains 14 items that measure the
perceived burden of an individual who is providing care to a loved one with a chronic
medical illness. Excellent reliability and validity have been reported for this measure.

Positive and Negative Affect Schedule (PANAS)20—The PANAS is a 20-item
instrument that measures self-reported positive and negative affect within a specified
timeframe. The two subscales have been reported as being uncorrelated, with alpha
coefficients ranging from 0.86 to 0.90 for the positive affect scale.20. For this study, only the
positive affect subscale was examined.

Global Adjustment Measures Completed at Baseline and Week +24
In addition to the repeated measures of acute adjustment, three measures were administered
to assess parent functioning upon admission for the child’s transplant, and 24 weeks
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following the procedure (Week +24), to assess for symptoms of posttraumatic stress,
depression, and benefit finding.

Impact of Events Scale, Revised (IES-R)21—This 22-item measure is used to assess
for symptoms of posttraumatic stress disorder (PTSD) and is comprised of three subscales:
Intrusion, Avoidance, and Hyperarousal. Adequate internal consistency, concurrent validity,
and discriminant validity have been reported for the IES-R among a number of adult
populations experiencing various stressors.

Center for Epidemiological Studies Depression Scale (CES-D)22—The CES-D is
a commonly used screening measure containing 20 items that assess depressive symptoms in
adults during the past week. A score of 16 or higher on this measure is typically used as a
cut-off indicative of clinically significant depressive symptomatology.22 Good internal
consistency, as well as adequate test-retest reliability, have been reported in community
samples of adults.23.

Benefit Finding Scale (BFS)24—The 17-item BFS examines potential positive
outcomes that are experienced as a result of enduring a difficult experience. It has been used
primarily with adults facing cancer, but can be adapted to any significant stressor.

Data Analyses
The three repeated measures of parental acute distress, POMS, PSS, and CBS were summed
into an overall “parental distress” composite score. This decision was made due to the high
degree of inter-correlation between the measures and to reduce experiment-wise error. The
parental distress score was calculated by computing a simple sum of the scores for each of
the three measures as has been done in previous studies.7 Parent reports of positive affect
obtained on the PANAS were examined separately. To examine parental distress and
positive affect over time, we utilized Generalized Linear Mixed-Effect Models (GLMM) to
estimate longitudinal trends across the three study arms: a) Child-only intervention (HPIC);
b) child + parent intervention (HPICP); and c) standard care (SC). Parental distress and
positive affect were modeled as binomially distributed variables, and therefore a logistic link
was employed in the GLMM regressions.25

For the global adjustment outcomes, three mixed between-within effects analyses of
variance (ANOVAs) were conducted to determine intervention effects across the study arms
on the three measures, IES-R, CES-D, and BFS obtained at baseline and week + 24.

Results
Repeated Parent Adjustment Measures

Acute Parental Distress—To compare reports of global parental distress (POMS + PSS
+ CBS) across the three study arms, GLMM with a logistic link was fitted using the SAS 9.2
procedure NLMIXED.25,26 There were no significant differences observed across study
arms for the composite measure of global parental distress. The longitudinal trends of
parental acute distress were also examined by fitting piecewise-slope GLMM27 with a knot
at time 0. Parental distress showed a significant decrease from week 0 to week +6 (p <.01),
with a rate of approximately 1.7/week (Figure 1a).

Positive Affect—Intervention effects on reports of positive affect as measured by the
PANAS were also examined using the same analytic approach. No significant differences
were observed across study groups at baseline. However, all three groups showed significant
increases on the PANAS from week 0 to week +6. The estimated rates are 0.78/, 1.48/week
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and 0.98/week for the standard care group, HPIC, and HPICP groups, respectively. The rate
of increase of positive affect for the HPIC group was significantly greater than that of the
control group ( p=0.03), but . not statistically different from that of the HPICP group
(p=0.54, Figure 1b).

Parent Adjustment at Baseline and Week +24 Across Study Arms
Depression—A 3 (study arm) × 2 (time) mixed effects ANOVA was also used to examine
differences in parent depression. Across the entire sample, there was a significant change
over time (F =18.3, p <.001), with all groups showing a decline in CES-D depression scores
from baseline (M=18.2, SD = 10.8) to week + 24 (M=12.8, SD=11.6). However, there were
no significant differences between groups (F= .47, p=.63), and no intervention effect the
intervention group by time interaction was not significant (F=1.89, p=.16) (Figure 3b).
Descriptively, these data suggest that parents evidence a moderately elevated level of
depressive symptoms at baseline, followed by a return to normative levels by week +24.22,23

Posttraumatic Stress—A 3 (study arm) × 2 (time) mixed effects ANOVA was used to
examine differences in parent PTSD. Again, there was a significant effect of time (F=27.8,
p< .001), whereby parents reported significantly higher symptoms of PTSD at baseline
(M=28.3, SD=16.1) in comparison to week +24 (M=20.2, SD=15.0). There was no
significant difference between intervention groups (F=.81, p=.45), and the intervention
group by time interaction was not significant (F=.04, p=.96), indicating no intervention
effect (Figure 2b). Descriptively, the mean score at baseline was higher than that of a
comparison group of parents of healthy same-age children from a prior study (M=23.9,
SD=17.6).28 But following the decline, mean report of parent PTSD at Week +24 was
descriptively lower than the mean reported by the comparison group.

Benefit Finding—A 3 (study arm) × 2 (time) mixed effects ANOVA was used to examine
differences in parent benefit finding. Consistent with the parent PTSD and depression
findings, parent reports of benefit finding changed significantly over time (F=12.4, p=.001),
with parent reports being significantly higher at week +24 (M=68.9, SD=11.7) in
comparison to baseline (M=65.0, SD=11.5). Again, there were no significant group
differences (F=.90, p=.02), nor a group by time interaction (F=.80, p=.46, Figure 2c).

Discussion
The primary goal of this investigation was to examine an intervention to promote the
positive adjustment of pediatric patients undergoing SCT and their parents. The intervention
was designed to increase positive emotions and decrease emotional distress. One study arm
contained a parent-targeted intervention utilizing massage therapy and relaxation/imagery to
promote positive adjustment. In this analysis, we specifically examined the impact of the
interventions on parental outcomes, including acute phase distress and positive affect, and
global adjustment outcomes of depression, PTSD, and benefit finding. Contrary to our
hypothesis, there were no additional benefits of a parent-targeted intervention beyond that of
intervention focused on the child patient. Parents in the child + parent intervention did not
differ in distress and adjustment in comparison outcomes in comparison to parents in the
child-targeted arm of the study or those receiving standard care only. There were marginally
significant improvements noted in parent-reported positive affect in the child-only
intervention, and similar, but non-significant increases in parent-reported positive affect in
the child + parent intervention relative to the standard care group. These results suggest
marginal benefit of intervention on parent adjustment.
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Despite the minimal intervention effects on acute adjustment, these results consistently
indicated significant improvement across all study arms in parent distress and positive affect
over time (from Week 0 to Week +6). Findings were similar for parent reports of more
global adjustment outcomes, depression, PTSD, and benefit-finding extending out to week
+24. There were no intervention effects, but there was a significant effect of time on each
outcome. From baseline to Week +24, parents in all three arms of the study reported
statistically significant decreases in depression and PTSD, and increases in benefit finding.

The generally null findings of the intervention are consistent with prior intervention studies,
suggesting that parents with children undergoing SCT tend to experience moderate
elevations in distress around the time of their child’s admission for SCT, but this distress
decreases over time following admission and across the acute phase of SCT.9,10 These
findings are also commensurate with investigations that have examined the functioning of
parents of children with cancer over time, and suggest that most parents demonstrate
heightened psychosocial distress during the early phase of their child’s diagnosis/treatment
followed by a return to normative levels of functioning over time.12,29–31

The current findings suggest an adaptive rather than a pathological pattern of parent
adjustment, and parallel the results found in the psychosocial functioning of the child
patients in this same investigation.14,15 No intervention effect was found for the patients, but
similarly, measures of child functioning across all study arms showed significant
improvement in psychosocial adjustment over time per both patient and parent report. These
findings in both parents and children represent a normative trajectory of adjustment, and
serve as an example of the resiliency not only in children undergoing SCT but also their
parents. The positive adjustment seen here is striking, since SCT is widely considered the
most stressful of treatments in pediatric oncology, and the SCT procedure itself often
viewed as a potentially traumatic event.5 The parental findings add to the results of this
multisite trial, to suggest that with current levels of supportive care, SCT need not involve
significant trauma, lingering distress, or disruption in normal adjustment trajectories for
patients or their parents.

There are some potential study limitations that must be considered when interpreting these
findings.. The significant attrition during the course of the study decreased the number of
parents who completed all self-report measures at all time points, reducing study power to
detect smaller effects. Fortunately, there were no differences at baseline between those who
completed the study and those who did not, as previously reported.14,15 Another important
consideration is the impact that standard care alone has on parents and children undergoing
SCT. It appears that all patients in this study benefitted from effective and comprehensive
supportive care services. While this is a positive development, it may serve to make
detecting benefit above and beyond standard care difficult to document. It should be noted
that the participating sites were comprised of large and experienced transplant centers, and
may not be representative of all transplant centers, particularly smaller sites that may have
fewer resources. Future research can identify what aspects of standard care are most
beneficial for promoting the psychosocial functioning of parents of children undergoing
SCT. Finally, given the lack of intervention effect, it is worth considering the impact of the
intervention longitudinally. While we gathered data from parents through Week +24, it
would be helpful to examine the functioning of these parents further out from SCT to
determine if intervention effects emerge.

While much of the research in our field focuses on pathological outcomes and risk of
maladjustment in children with cancer (including those undergoing SCT) and their parents,
these findings highlight that the majority of these patients and parents adjust well when
faced with the challenge of significant illness and treatment such as SCT. There has been
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growing interest in the construct of resilience, and the human capacity to adjust, and even
thrive, when faced with adverse or challenging life events.32–34 Given the challenges of
SCT, the positive adjustment of parents observed here provide another example of resilience
in the face of challenge. Application of resiliency models are also needed to inform our
clinical practice with SCT patients and parents, and additional research is necessary that
aims to better understand the factors that foster this resiliency.
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Figure 1.
a) Changes in parent-reported symptoms of distress across the acute phase of transplant from
week −1 through week +6, by intervention arm.
b) Changes in parent-reported positive affect across the acute phase of transplant from week
−1 through week + 6, by intervention arm.
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Figure 2.
a) Parental depression scores; b) Parental posttraumatic stress symptoms scores; and c)
Parental perceived benefit finding at baseline (admission to SCT), and week +24 by
intervention arm.
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