Journal of Clinical Psychology in Medical Settings (2023) 30:836-845
https://doi.org/10.1007/510880-022-09933-1

=

Check for
updates

Pediatric Hematopoietic Cell Transplantation: A Longitudinal
Assessment of Health-Related Quality of Life of Pediatric Donors

Sharon H. J. Hou'? - Mehak Stokoe' - Hailey Zwicker' - Morgan Young-Speirs® - Wendy Pelletier? -
Gregory M. T. Guilcher>® . Melanie Khu* - Fiona S. M. Schulte’

Accepted: 23 December 2022 / Published online: 21 January 2023
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2023

Abstract

Pediatric donors may be at increased risk of psychological and social challenges following hematopoietic cell transplanta-
tion (HCT). Through a retrospective chart review, we evaluated the health-related quality of life (HRQL) of pediatric donors
over time and examined facilitators and barriers to implementing a longitudinal psychosocial assessment. Fifty-one pediatric
donors (M =10.7 years, SD=3.7) completed an HRQL questionnaire across six time points (T1 to T6) from prior to dona-
tion to 2 years after. Change in mean scores was assessed using a linear mixed-effect model for repeated measures design.
Facilitators and barriers to implementation were examined. HRQL of pediatric donors improved between T1 and T6 with
significant change in physical, emotional, and overall functioning. Facilitators to retention included the support of a clinical
coordinator. Barriers to implementation included the absence of infrastructure to maintain contact with pediatric and their
families. HRQL of pediatric donors of HCT improved steadily over time. Pattern of results suggests a need to further explore
factors that contribute to change across time. Development of a longitudinal standardized assessment protocol that can be
prospectively and feasibly implemented is integral to supporting the well-being of this group.
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Background

Hematopoietic cell transplantation (HCT) is a widely used
and potentially curative medical treatment for patients with
life-threatening malignant or non-malignant conditions
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(Henig & Zuckerman, 2014). With appropriate medical
and psychological evaluation of a prospective donor, HCT
donation is considered a medically safe procedure (Packman,
1999). Today, 26% of pediatric patients undergoing HCT
receive stem cells from their sibling due to their genetic
match (Packman, 1999; Wiener et al., 2007) and HCT from
a fully matched sibling donor often offers the best HCT
outcomes (Wiener et al., 2007) Further, 43% of pediatric
patients undergoing HCT have a non-malignant disorder,
an estimate that has changed over time (Khandelwal et al.,
2017).

Pediatric donation can be a potentially lifesaving
procedure (Pelletier et al., 2015; Pulsipher et al., 2005)
Although safe, HCT donation is an intensive process
for pediatric donors with the potential for medical and
psychological consequences. These challenges are often
compounded by family disruption due to life-threatening
illness and medical intervention, as well as the donor
recipient’s unpredictable post-HCT clinical course. Some
pediatric donors may feel responsible for the success or
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failure of the HCT, or the complications that may arise
(Klippenstein et al., 2021; Packman, 1999).

Extensive work has examined the physical and medical
risks of HCT specific to pediatric sibling donors (Macleod
et al., 2003). With appropriate donor screening, the medi-
cal risks are very small. Less is known about the psycho-
logical risks, which are often reported to exceed physical
risks of donation (Pelletier et al., 2015). Yet, psychologi-
cal needs of pediatric sibling donors are often overlooked
(Pelletier et al., 2015; Wiener et al., 2007). For example,
while pediatric HCT can strengthen family relationships
(Packman et al., 2004), pediatric sibling donors are at an
increased risk of experiencing anxiety, depression, low
self-esteem, moderate post-traumatic stress symptoms,
behavioral problems, and feelings of guilt and resentment
(Gardner et al., 1977; Hoag et al., 2019; Klippenstein
et al., 2021; Macleod et al., 2003; Packman et al., 2004;
Wiener et al., 2008). A study interviewing pediatric sib-
ling donors found that negative psychosocial impacts are
often concentrated in siblings who: (1) felt they were not
fully informed about the donation process and possibility
of the recipient’s death; (2) experienced a lack of family
and medical support; and (3) internalized their feelings
(Macleod et al., 2003; Wiener et al., 2007). It is apparent
through this work that HCT can have a significant impact
on pediatric sibling donors. Importantly, a recent review
of sibling donor experiences in pediatric HCT found
that, while distressing, donation also facilitates personal
growth, highlighting the potential for positive change after
donation (Klippenstein et al., 2021).

Implementation of standardized guidelines is necessary
to adequately support pediatric donors throughout the dona-
tion process and beyond (Bingen & Hoag, 2016). Pediatric
sibling donors in particular have expressed the need for this
support (Macleod et al., 2003; Packman et al., 2004; Wiener
et al., 2007). To address these concerns, in 2010, the Bio-
ethics Committee of the American Academy of Pediatrics
(APP) released recommendations on the eligibility of pedi-
atric donors and a standard of care (Pelletier et al., 2015;
Diekema et al., 2010). APP emphasized the need to estab-
lish independent donor advocates, including the involve-
ment of the donor in the decision making process, as well
as on-going support for the donor and recipient throughout
the donation process (Pelletier et al., 2015; Diekema et al.,
2010). In 2019, Wiener and colleagues surveyed all North
American and European transplant centres for their prac-
tices in donor surveillance (Wiener et al., 2019). The authors
found that, despite APP’s recommendations, adherence to
psychosocial follow-up assessment after donation remains
poor (Wiener et al., 2019). To-date, a standardized assess-
ment of pediatric donors does not exist. Without adequate
and consistent screening, the needs of pediatric donors
often remain unmet.

Current Research

In response to the lack of an established pediatric donor
assessment, our team developed a screening program with
an assessment protocol to evaluate the psychosocial func-
tioning of pediatric sibling donors over the course of the
HCT (Pelletier et al., 2015). The goal of this program is
to identify areas of need and in turn offer relevant sup-
ports for the youth and family. This protocol is comprised
of a comprehensive intake interview, including the sibling
donor’s knowledge of the procedure, intentions for dona-
tion, coping with the HCT recipient’s illness, the perceived
impact of the donation and illness on the sibling donor,
and a diagnostic clinical interview guided by the Diagnos-
tic and Statistical Manual of Mental Disorders (American
Psychiatric Association, 2013). A screening of the sibling
donor’s health-related quality of life (HRQL) is also con-
ducted as an index of their current psychosocial function-
ing. This assessment is conducted with the sibling donor
independent of their parent(s) with the goal of minimizing
bias and possible coercion, unless parent and/or youth pre-
ferred otherwise. This protocol was published previously
(Pelletier et al., 2015).

The psychosocial screening protocol allows for an
assessment of the HRQL of pediatric donors over the
course of HCT and beyond. Information collected can
offer important insights to the impact of HCT on pediatric
donors and whether additional supports are required. The
current research was carried out through two objectives
described below:

1. To evaluate the HRQL of pediatric donors over time,
from T1 to T6, starting at the intake interview to 2 years
following donation. Building on past research (Switzer
et al., 2016; Zajac-Spychata et al., 2020), we hypoth-
esized that the HRQL of pediatric donors would improve
over time. We also explored differences in HRQL for
malignant compared to non-malignant conditions.

2. To examine facilitators and barriers to implementing a
longitudinal psychosocial assessment.

Methods
Study Design

This was a retrospective study design. Pediatric donors
participated in the psychosocial assessment as part of a
clinical protocol through the Hematology, Oncology, and
Transplant Program at the local pediatric tertiary care hos-
pital. Ethics approval was obtained by the local research
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ethics board for retrospective chart review (HREBA.
CC-18-0157).

Pediatric Donors

Pediatric donors completed the psychosocial assessment as
part of their clinical care at the pediatric hospital. Participa-
tion was consistent with the institution’s protocol for the
psychosocial assessment of all pediatric donors. They were
eligible to receive the assessment if they: (1) were over the
age of 5 years; and (2) donated peripheral blood stem cells
or bone marrow to their sibling. Only pediatric donors who
could speak English and had no developmental or cognitive
delays completed the assessment. It is important to note that
youths were not excluded as potential donors based on these
criteria.

Between 2013 and 2021, 55 pediatric donors completed
the assessment at T1. Four pediatric donors were excluded
from follow-up at T2 (2 cases with a recipient deceased
before HCT, 1 case with a change in donor, and 1 case where
the donor was identified to have cognitive delays). A total of
51 unique pediatric donors were included in the final sam-
ple. Of this sample, all were sibling donors with the excep-
tion that two youths donated to their parents (two fathers)
instead. Further, two youths donated to two recipients at
different times, resulting in a total of 53 donations assessed.
Descriptive information for pediatric donors is reported in
Table 1.

Table 1 Demographic information of sibling donors and recipients

Pediatric donor Donor recipient

(n=51) (n=53)

Age, mean (SD)

At diagnosis 7.8 (6.2)

At assessment (T'1) 10.7 (3.7) 9.1 (6.1)

At collection (T2) 10.9 (3.8) 9.3 (6.1)
Sex

Female 20 (39.2%) 22 (41.5%)

Male 31 (60.8%) 31 (58.5%)
Diagnosis type

Sickle cell Disease 24 (45.3%)

Leukemia 14 (26.4%)

Lymphoma 1(1.9%)

Other diagnoses 14 (26.4%)
Diagnosis status

Non-malignant 36 (67.9%)

Malignant 16 (30.2%)
Recipient status

Deceased 5(9.4%)
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Procedure

When a youth has been identified as a potential donor, they
undergo a medical clearance. They also participate in an
intake interview with the program’s social worker and/
or clinical psychologist to determine their suitability and
willingness to donate. As a part of this baseline assessment
process, pediatric donors completed a measure of HRQL
(T1). They subsequently completed the measure again on
the day of their stem cell collection (T2). Approximately
one month following donation, pediatric donors returned
to the outpatient clinic for a medical exam to ensure that
there were no post-donation complications. There, they
completed the same measure (T3). After these visits, pedi-
atric donors were then contacted by a clinic coordinator
post-donation at 6 months (T4), 1 year (T5), and 2 years
later (T6) to complete the measure, which was mailed to
them. The mailed package included a letter reiterating the
nature of the assessment, instructions for completing the
questionnaire, a questionnaire of HRQL, and a postage
paid envelope for returning the questionnaire.

Measures
Pediatric Quality of Life Inventory (PedsQL)

HROQL of pediatric donors was assessed using the Pediatric
Quality of Life Inventory 4.0 Generic Core Scale (PedsQL;
Varni et al., 1999, 2002). This version of the PedsQL is a
23-item self-report questionnaire that measures the HRQL
of healthy and ill individuals between 5 and 25 years of
age. The PedsQL is comprised four subscales, including:
Physical, Emotional, Social, and School Functioning. This
measure has been shown to be reliable and valid across a
wide range of populations including siblings of children
with chronic illness (Switzer PhD et al., 2016). Pediatric
donors rated the extent to which they experienced prob-
lems in their functioning in the past month, across the dif-
ferent domains (e.g., “It is hard for me to walk more than
one block™) using a 4-point scale ranging from 1 (never)
to 4 (almost always). Items were totaled to generate scores
for each subscale, as well as a combined score reflecting
overall HRQL. Scores range from O to 100, with higher
scores reflecting better functioning.

Demographic Information
Demographic information of pediatric donors was identi-

fied through a review of their health records. Information
regarding age and sex of pediatric donor, as well as age,
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sex, and diagnosis of the donor recipient, were collected
for this study.

Facilitators and Barriers

We examined completion records by describing the num-
ber of pediatric donors that completed the psychosocial
assessment across each time point. This served as an index
of retention rate over time. Factors that contributed to, or
interfered with the retention rate of pediatric donors (i.e.,
facilitators and barriers) were explored through review and
deliberation among the clinical team.

Statistical Analysis

To assess pediatric donor HRQL over time (Aim 1), we
conducted a linear mixed-effects model for repeated meas-
ures design across six time points (T1 to T6) and grouped
by malignant and non-malignant disorders. Age and sex of
pediatric donors were included as covariates. Mixed mod-
eling controls for the potential lack of independence between
recipient and pediatric donors who come from the same fam-
ily, and allows for the estimation of least squared means for
comparison of factor effects of correlated data. This is a
widely used method of assessment for longitudinal HRQL
and can handle missing data (Ibrahim & Molenberghs,
2009). Post hoc analyses were conducted using a Bonfer-
roni correction to determine pairwise comparisons based on
estimated marginal means. These analyses were conducted
in SPSS 27.0 (IBM Corp, 2020).

To identify facilitators and/or barriers to implementing
the pediatric donor psychosocial assessment protocol (Aim
2), we computed descriptive statistics (frequencies) to deter-
mine completion and retention rates of pediatric donors. We
summarized facilitators and barriers to implementation that
played a role in participation completion and retention as
identified by the clinical team.

Results
Pediatric Donors and Recipient Characteristics

Pediatric donors were on average 10.7 years of age
(SD=3.7) at T1 with 31 males and 21 females. Sibling
recipients of HCT (n=49) were on average 9.1 years of age
(SD=6.1) at T2. Chart review did not reveal demographic
characteristics (i.e., age) for parent recipients. Clinical char-
acteristics of all donor recipients included those diagnosed
with sickle cell disease (45.3%), leukemia (26.4%), and other
diseases (26.4%). Sixteen donor recipients (30.2%) were
diagnosed with a malignant disorder and five donor recipi-
ents deceased post-donation. For statistical completeness,
descriptive statistics of pediatric donors and recipients can
be found in Table 2.

Aim 1: Longitudinal Assessment of HRQL

Descriptive statistics of HRQL are presented in Table 2. A
summary of changes in HRQL mean scores over time is
displayed in Table 3 and Fig. 1. Results showed that from
T1 to T6, HRQL changed significantly in physical function-
ing (—10.10+2.77, t= —3.64, p=0.01), emotional func-
tioning (—19.98 +5.17, t= —3.86, p=0.001), and overall
functioning (—10.54+2.84, t= —3.72, p=0.001). These
changes in HRQL were not significant for social functioning
(—9.10+4.47, t= —2.04, p=0.05) and school functioning
(—6.29+4.77, t=—1.32, p=0.20).

Post hoc analysis showed that, for physical func-
tioning, HRQL significantly improved between T1 and
T6 (—10.10+£2.77, p=0.01), and between T2 and T6
(—12.57+3.40, p=0.008). For emotional functioning,
results showed that HRQL significantly improved from T1
to T4 (—25.28 +5.97, p=0.006), T1 to TS (—24.77 +5.67,
p=0.002) and T1 and T6 (—19.98+5.17, p=0.008).
For social functioning, results determined that HRQL

Table2 Mean HRQL scores (M + SE) of pediatric donors by time points from T1 to T6 and by malignant and non-malignant disorders

By Time Physical Emotional Social School Overall
T1 (n=51) 81.75+1.92 61.09+3.33 78.47+2.86 67.69+2.90 73.97+£2.02
T2 (n=40) 79.27+2.75 67.38+4.29 81.10+2.77 65.79+3.54 74.43+£2.22
T3 (n=24) 86.98+2.70 75.03+4.21 87.36 +2.75 72.99+4.43 81.68 +2.50
T4 (n=12) 82.06+5.42 86.34+5.09 87.95+5.38 75.89+4.90 83.34+4.01
T5 (n=13) 91.89+3.17 85.87+4.64 95.06+2.16 85.22+3.59 89.72+2.59
T6 (n=14) 91.85+2.05 81.08 +4.04 87.58+3.51 73.89+3.87 84.51+2.07
By status Physical Emotional Social School Overall
Malignant 84.68+2.10 73.66+3.28 86.79+£2.59 71.84+3.05 80.13+2.13
Non-malignant 86.59+1.67 78.62+2.47 85.72+1.99 75.34+2.30 82.43+1.62
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Table 3 Estimated fixed
effects for HRQL sub-scores
of pediatric donors across all
domains

Time point Estimate Standard error Significance Confidence interval
Physical functioning

Malignant - 1.90 2.38 426 — 6.66, 2.85
Non-malignant 0 0 - -

Tl —-10.10 2717 .001%* - 15.71, —4.48
T2 - 12.57 3.40 .001%* — 1941, -5.74
T3 —-4.87 3.35 155 —11.66, 1.92
T4 -9.78 5.74 .109 —22.03, 2.47
T5 .04 3.58 .99 — 747, 7.56
T6 0 0 - -

Emotional functioning

Malignant - 4.96 4.03 223 —13.03, 3.11
Non-malignant 0 0 - -

Tl —19.98 5.17 .001%* —-30.5, - 945
T2 —13.69 5.83 .024 —25.46, - 193
T3 -6.04 5.75 .301 -17.71, 5.63
T4 5.29 6.35 414 —17.90, 18.49
T5 4.79 5.69 409 —-17.01, 16.59
T6 0 0 - -

Social functioning

Malignant 1.07 3.02 124 —5.01, 7.16
Non-Malignant 0 0 - -

T1 -9.10 447 .050 —18.19, —-.01
T2 - 6.48 4.40 151 —15.44, 2.49
T3 -2.18 4.34 .906 —9.09, 8.65
T4 .38 6.16 952 —12.59, 13.35
TS5 7.48 3.66 .056 - .21, 15.17
T6 0 0 - -

School functioning

Malignant -3.50 3.71 350 —10.94, 3.94
Non-malignant 0 0 - -

T1 -6.29 4.77 .198 —16.06, 3.48
T2 —-8.19 5.18 123 - 18.71, 2.31
T3 -.99 5.79 .865 - 12.73, 10.74
T4 1.91 6.07 756 — 10.66, 14.48
TS5 11.24 4.79 .027 1.36, 21.13
T6 0 0 - -

Overall functioning

Malignant -229 2.52 367 —17.35, 2.71
Non-malignant 0 0 - -

T1 —10.54 2.84 .001%* —16.27, - 4381
T2 —10.08 297 .001%* —16.06, -4.10
T3 -2.83 3.14 376 —9.18, 3.52
T4 -1.17 4.34 791 —10.33, 8.00
T5 5.22 2.90 .087 — .82, 11.26
T6 0 0 - -

£p<.05; **p< .01

significantly improved from T1 to T5 (—16.59 +3.52,
p<0.001) and from T2 to T5 (- 13.96 +3.42, p=0.002). For
school functioning, results revealed that HRQL significantly
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improved between T1 and TS5 (—17.53 +4.56, p=0.008)
and between T2 and TS5 (—19.44+4.97, p=0.005).
Finally, for overall functioning, results showed that HRQL
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Fig. 1 Longitudinal analysis
of pediatric donor HRQL (T1
to T6)
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significantly improved between T1 and TS5 (—15.76 +£3.23,
p=0.09) and T1 and T6 (— 10.54 £2.84, p=0.009). HRQL
in overall functioning also improved between T2 and TS5
(—15.30+3.31, p=0.001) and T2 and T6 (—10.08 +2.97,
p=0.02). Several non-significant trends emerged that are
worth noting. A decline in HRQL was observed between T1
and T2 in physical and social functioning. Further, a decline
in HRQL was observed between T5 and T6 in all forms of
functioning, except for physical functioning.

Results also indicated there were no significant differ-
ences between malignancy and non-malignant disorders in
changes in HRQL over time (see Table 2).

Aim 2: Facilitators and Barriers to Implementation

Completion rates of pediatric donor assessments over a
2-year period were initially high but declined over time:
78.4% (n=40) at T2, 47.1% (n=24) at T3, and 23.5%
(n=12), 25.5% (n=13), 27.5% (n=14) at T4, T5, and T6,
respectively (see Fig. 2). Only 2 pediatric donors adhered
to the entire assessment protocol across all six time points.

Facilitators to pediatric donor retention included the
support of a clinic coordinator to organize, track, and initi-
ate contact and mailing with the families. The involvement
of the clinical team at T1 and T2 also supported comple-
tions, highlighting the utility of integrated clinical care and
research (Wiener & Pao, 2012).

A major barrier identified was a lack of resources avail-
able to support contact efforts from T3 onwards. No stand-
ardized contact strategy existed. Moreover, reliance on
mailing limited the clinic coordinator regard their reach
to the families. Where possible, the clinical team provided
a reminder to the family by telephone or email. This sup-
plementary contact strategy was successful on occasion
in terms of improving retention rates. Another barrier to

T3 T4 TS5 T6
Time Points

facilitating retention was the delivery format. Questionnaires
were implemented in pencil-and-paper format. No alterna-
tive formats (e.g., online survey) were available to patients.
Moreover, questionnaires were mailed directly to the parents
of pediatric donors, interfering with our ability to directly
contact pediatric donors. Two families were also missed due
to a combination of clinical coordinator error, changes in

Clinical Assessment (T1)

(n= 55)

Excluded (n=4)

+ Recipient deceased prior to HCT (n= 2)
¢ Change in donor (n=1)

¢ Donor had cognitive delays (n= 1)

A4

| Donation Day (T2) (n= 40) |

A 4

| One Month Post-Donation (T3) (n= 24) |

A4

| Six Months Post-Donation (t4) (n= 12) |

v

| One Year Post-Donation (T5) (n= 13) |

A 4

| Two Years Post-Donation (T6) (n= 14) |

Fig.2 Participant retention from T1 to T6
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the data collection process, and changes in staffing, which
contributed to the decline in completion rates.

Discussion

Based on a retrospective chart review, we examined the
HRQL of pediatric donors across a two-year period to deter-
mine the longitudinal impact of HCT on pediatric donors.
Results showed that pediatric donors’ HRQL generally
improved over time. This change was steady, as significant
differences in physical, emotional, and social functioning
were found prior to donation and 1 to 2 years after donation
with marginal differences observed shortly after donation.
This change did not differ for those with malignant or non-
malignant conditions. This finding supports our hypotheses
and past research showing that, while the donation pro-
cess is demanding, pediatric donors on the whole resume
their functioning and can live well (Macleod et al., 2003).
Some variability in domains of functioning was observed,
highlighting a possible enduring consequence of HCT on
social and school functioning for pediatric donors (Pack-
man et al., 2004). Moreover, this finding likely reflects the
complex nature of the HCT that impacts pediatric donors in
different ways (Wiener et al., 2007). Overall, these trends
align with those found applying a similar longitudinal pro-
tocol of psychosocial follow-up. Specifically, Switzer and
colleagues found that approximately 20% of pediatric sib-
ling donors experienced poor quality of life over three time
points (4 weeks prior to donation, 4 weeks and 1 year after
donation; Switzer et al., 2017).

At the time of initial assessment and donation, pediat-
ric donor mean scores appear to be lower than that of the
healthy pediatric population (Varni et al., 1999), particularly
with respect to emotional functioning (Varni et al., 1999).
This finding is in line with prior work showing that, for
many pediatric donors, the psychological impact of their
HCT donation supersede the physical ones (Wiener et al.,
2007). It may be that pediatric donors worry for the health
and well-being of their donor recipient as HCT is typically
conducted when the recipient has a life-threatening condi-
tion. Altogether, the current work reinforces the need to
provide psychosocial support to pediatric donors, including
sibling donors, leading up to and during HCT, highlight-
ing the critical demand for the establishment of a standard-
ized assessment to reliably examine and intervene in this
population.

A novel finding is that the HRQL of pediatric donors was
observed trending towards a decline 1- and 2-years post-
donation, although it is unclear whether these changes were
meaningful as differences were not significant and based
on a very small sample. It can be suggested that there may
be a possible change that takes place for pediatric donors
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in the long-term, 1 year after donation and beyond. To dis-
cern these changes, it may be informative to consider the
influence of pediatric donors and recipients, and their clini-
cal characteristics, on outcomes. While no differences in
HRQL were found for those diagnosed with malignant and
non-malignant diseases, other challenges may contribute to
HRQL, including grief and loss of a sibling passing and
post-HCT complications (e.g., graft-versus-host disease). Of
note, findings from this study were based on a sample of pre-
dominantly sibling donors. The psychosocial impact of HCT
may therefore be largely related to the sibling relationship. In
fact, there is extensive research exploring the psychosocial
well-being of siblings of patients with malignant conditions
outside the HCT procedure suggesting the HRQL of siblings
may be impacted long-term (Abshire et al., 2017). However,
it is possible that this impact is similar for donors to parent
recipients when considered as part of the family context.
Additional studies are necessary to specify the impact of
donation to a parent versus a sibling on pediatric donors.
Moreover, other studies comparing the HRQL of related
and unrelated adult donors over time (pre-donation to 1-year
post-donation) have found that the experience of related
donors are unique and warrant tailored support, particularly
in their recovery post-donation (Switzer et al., 2020). Future
research should thus aim to understand the long-term impact
on HRQL for pediatric donors.

Loss of participation was a major issue that contributed
to missing data and reflected a potential barrier to the imple-
mentation of a long-term assessment protocol for pediatric
donors. Multiple factors may contribute to loss of participa-
tion over time, including considerations internal to the pedi-
atric donors, such as sociodemographic factors (Gustavson
et al., 2012). System-level factors may also contribute to
reduced participation such that many families relocate to
our treatment centre for the transplant procedure and sub-
sequently return to their home community and health care
teams. This process of relocation unfortunately results in the
natural loss of contact with many families in their follow-
up. Finally, administration of the survey in pencil-and-paper
format limited our ability to deliver the survey through other,
perhaps more efficient methods (e.g., online). Importantly,
some facilitators which can be employed in future efforts
were noted. The support of a clinic coordinator to organ-
ize, track, and initiate contact and mailing with the families
provides a necessary foundation. Research has described the
use of a patient-reported outcome coordinator to improve
HRQL response rates over time and reported improvements
for early time points (Johnston et al., 2015). However, these
improvements were not sustained for later data collection
points and therefore other strategies should be considered.
Finally, the involvement of the clinical team in the contact
strategy enhanced retention, highlighting the utility of inte-
grated clinical care and research (Johnston et al., 2015).
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Results highlight potential challenges anticipated for
pediatric donors well beyond their donation. This work
informs future research that may explore the possible mecha-
nisms that may influence changes in the HRQL of pediatric
donors, which is necessary to determine how we can best
enhance their HRQL in the long-term. Further, by estab-
lishing a standard of care (Wiener et al., 2015), this pediat-
ric sibling donor assessment protocol can be implemented
to systematically evaluate the psychosocial challenges of
pediatric sibling donors in HCT over time to identify areas
of need for intervention by the health care team. Priorities
for treatment may be determined by evaluating how pedi-
atric sibling donors report they are functioning across all
domains of HRQL; for example, intervening in the domain
of their lowest reported scores. Practically, it may be impor-
tant to establish scheduled follow-up for the pediatric donors
returning to a different treatment centre post-HCT. This
would ensure that the psychological needs of the pediatric
sibling donors are not overlooked.

There are limitations to address in future research and
clinical practice. Our sample size was small and due to the
retrospective nature of this study, sociodemographic vari-
ables were not available for review. Additionally, there was
notable attrition from T1 to T6, which limits the generaliz-
ability of the findings. Based on the current protocol, no
information regarding reasons for attrition from participants
were gathered. Therefore, interpretation of our findings is
therefore limited to the existing study sample. Future, pro-
spective studies that include a larger and clinically diverse
sample (e.g., malignant, non-malignant) and sociodemo-
graphic information of respondents may help to increase
the generalizability of study findings. To further increase
generalizability of this work, there is also a need to further
evaluate the functioning of individuals with developmental
and cognitive delays. Although the majority of the assess-
ment were conducted and completed prior to the onset of
the COVID-19 global pandemic, three participants were
recruited between 2020 and 2021. Psychosocial outcomes
as reported by these participants may be shaped by the
impact of COVID-19 and thus warrants consideration when
interpretating the data longitudinally. In addition, reten-
tion appears to be a major issue in the current approach to
long-term follow-up, although this is not unusual for any
longitudinal data collection. Using diverse, organized, and
consistent contact strategies to reach pediatric donors may
help to facilitate completion rates over time (Abshire et al.,
2017), identify factors that may interfere with adherence,
and minimize major barriers to implementation. For exam-
ple, migrating the surveys from pencil-and-paper format to
an online format or mobile health application (e.g., with
push notification features) may help to increase reach to
families that are from geographic regions distant from the
pediatric hospital and allow for easier completion. Use of

translated assessment tools in the preferred language of the
family may allow families that are not fluent in English to
engage in the assessment, as well as strengthen the cultural
responsiveness of our assessment approach. Adhering to a
rigorous process to ensure the ease of implementing this
protocol will allow us to follow pediatric donors over time
and in an accessible and equitable way. Finally, additional
studies testing the implementation of this protocol, or facili-
tating the development of similar programs, in health care
centers across North America may help to further establish
standardization of care for this unique population in the HCT
process.

Conclusion

In this retrospective and longitudinal study, we examined
the HRQL of pediatric donors using a standardized protocol
established through our program. We observed a steady and
significant improvement in their HRQL prior to HCT and
1 to 2 years after donation. Nevertheless, pediatric donors
experience poorer HRQL than their same-aged healthy peers
(Switzer et al., 2017). We demonstrated the potential utility
of implementing a standardized assessment tool to support
the unique psychological needs of pediatric HCT pediatric
donors. Establishing this standard of care is a critical req-
uisite in supporting HCT pediatric donors in their ability to
maximize their quality of life.
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