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Objectives To examine health-related quality of life (HRQoL) among sibling pediatric hematopoietic stem cell
donors from predonation through 1 year postdonation, to compare donor-reported HRQoL scores with proxy-
reports by parents/guardians and those of healthy norms, and to identify predonation factors (including donor age)
potentially associated with postdonation HRQoL, to better understand the physical and psychosocial effects of pe-
diatric hematopoietic stem cell donation.
Study design A random sample of 105 pediatric donors from US centers and a parent/guardian were inter-
viewed by telephone predonation and 4 weeks and 1 year postdonation. The interview included sociodemo-
graphic, psychosocial, and HRQoL items. A sample of healthy controls matched to donors by age, gender, and
race/ethnicity was generated.
Results Key findings included (1) approximately 20% of donors at each time point had very poor HRQoL; (2) child
self-reported HRQoL was significantly lower than parent proxy-reported HRQoL at all 3 time points and significantly
lower than that of norms at predonation and 4 weeks postdonation; and (3) younger children were at particular risk of
poor HRQoL.
Conclusions Additional research to identify the specific sources of poorer HRQoL among at-risk donors (eg,
the donation experience vs having a chronically ill sibling) and the reasons that parents may be overestimating
HRQoL in their donor children is critical and should lead to interventions and policy changes that ensure positive
experiences for these minor donors. (J Pediatr 2016;178:164-70).
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During the past 50 years, allogeneic hematopoietic stem cell (HSC) trans-
plantation has become a preferred treatment for multiple blood and
immune-related disorders.1 Allogeneic HSC donation involves remov-

ing stem cells from a healthy donor, in this case a sibling child, through either a
surgical bone marrow collection or a peripheral blood stem cell (PBSC) proce-
dure, and infusion of these cells into the ill sibling recipient.2 In 2013, there were
1578 US pediatric HSC transplants, and the number of pediatric HSC trans-
plants has been increasing yearly.3 Although the use of minors as HSC donors is
considered medically safe4 and legally accepted given that no alternative ap-
proach of comparable effectiveness exists, policy statements by the American
Academy of Pediatrics5 and published reviews of the literature cite a lack of un-
derstanding of the physical and psychosocial effects of pediatric HSC donation
and call for investigations of such effects.6-8

Published reviews identified only a handful of studies of health-related quality
of life (HRQoL) in sibling pediatric HSC donation.6,7 Authors of these reviews and
other published investigations conclude that there is a critical need to better un-
derstand the donation-related experiences of this group.8-11 The few published find-

HRQoL Health-related quality of life
HSC Hematopoietic stem cell
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ings suggest that pediatric donors may experience psychosocial
issues around the time of and following donation including
higher anxiety and lower self-esteem than nondonors,12 mod-
erate levels of posttraumatic stress, depression, behavioral prob-
lems, identity problems, guilt, and resentment.7,12,13 Young
donors may also fear the medical aspects and pain involved
in donation and experience anxiety and ambivalence about
donation.14,15 Following donation, 25%-35% of donors and their
families have expressed a need for more predonation infor-
mation about the donation process.8,16 Although there is evi-
dence of the potential HRQoL risks associated with pediatric
HSC donation, the investigations providing this evidence have
limitations including descriptive cross-sectional designs, small,
nonrepresentative samples, varying time of posttransplant data
collection, and lack of child self-reported HRQOL.6,7

The current investigation of sibling pediatric donors was part
of a larger study focused on the medical safety and HRQoL
of related HSC donation. In addition to large samples of related
and unrelated adult HSC donors, the parent study included
a smaller sample of sibling pediatric donors. The goals of the
pediatric HRQoL substudy were to (1) longitudinally examine
HRQoL among sibling pediatric HSC donors from predonation
through 1 year postdonation and to compare donor child self-
reported scores with parent/guardian proxy-reported scores and
normative sample HRQoL scores; (2) examine the potential
association of donor age with HRQoL; and (3) determine which
predonation factors were most strongly associated with donor
child HRQoL at 4 weeks and 1 year postdonation.

Methods

This investigation was approved by the Institutional Review
Boards at the University of Pittsburgh, the National Marrow
Donor Program, and participating transplant centers.All parents
signed informed consent and children gave assent before com-
pleting interviews.

Donors and Their Parents/Guardians
This investigation included sibling pediatric HSC donors ages
5-18 years from 24 transplant centers enrolled in the parent
Multi-Institutional Study of HSC Donor Safety and Quality
Life investigation (ClinicalTrials.gov: NCT00948636) who
donated bone marrow or PBSC in the US between April 2010
and May 2013 and 1 of their parents/guardians.

Potential participants were required to meet the standard
requirements for donation, be first-time donors, and assent/
consent to participate in both the parent Multi-Institutional
Study of HSC Donor Safety and Quality Life and the donor
HRQoL substudy. Potential participants were excluded if they
did not speak English, were unable to complete a telephone
interview because of cognitive or linguistic difficulties, or had
no access to a telephone as determined by the transplant centers
interacting with them.

Individual transplant centers consented participants for the
study and passed contact information of enrolled donors to
University of Pittsburgh staff. Parent-child pairs who con-
sented entered the random selection pool for the HRQoL

substudy with a target sample goal of 100. Interviewers from
the University of Pittsburgh contacted participants by tele-
phone within 4 weeks prior to bone marrow donation, or 4
weeks prior to initiationof granulocyte colony stimulating factor
administration, to complete a baseline interview. All donors
were interviewed again at 4 weeks and 1 year after donation.
The interviews required approximately 20minutes to complete.

Healthy Normative Sample
A normative sample of 537 healthy children matched to the
donor sample by age, sex, and race/ethnicity was generated from
existing data and provided for this work by the developer of
the Pediatric Quality of Life Inventory (PedsQL). Norm-
based guidelines for the PedsQL are also available as derived
from existing sample of >9500 healthy children assessed during
the PedsQL validation phases.17-19

Study Measures
Three categories of participant characteristics were assessed by
HRQoL (primary outcome), sociodemographic, and psycho-
social characteristics.Measures were previously validated scales/
items with established measurement properties either created
for, or used in, other donation-related settings. Recipient status
at 1 year following donation was collected directly from trans-
plant center records.

HRQoL
HRQoL was assessed with the PedsQL 4.0 Generic Core Scales
comprising 23 items assessing functioning in the past month
across 4 dimensions: physical (8 items), emotional (5 items),
social (5 items), and school (5 items).17-19 Age appropriate-
validated versions of the PedsQL were administered. The parent
version of the PedsQL asks the same questions as the child
version. Parents and children completed the interviews inde-
pendent of one another. Following standard procedures, re-
sponses were transformed to a 0-100 score with a higher score
indicating better HRQoL. Responses from the emotional, social,
and school functioning scales comprised the psychosocial health
summary score. All items combine to produce a total HRQoL
score. In addition to a total score, an “at risk” cut-off score
of ≤69.71 has been suggested by the PedsQL developers.19 Chil-
dren scoring at or below this cut-off have HRQoL similar to
that of chronically ill children.18,19

Sociodemographic Characteristics
Donor, recipient, and parent/family sociodemographic char-
acteristics were gathered from parents/guardians and in-
cluded (1) donor age, sex, race/ethnicity, and relationship to
the recipient, (2) recipient age and sex, and (3) parent/
guardian relationship to the donor, age, education level, rela-
tionship status, number of children, and family income. For
most analyses, donor age was converted to a categorical vari-
able corresponding to the developmental age categories defined
by the PedsQL.17 These age categories are 5-7 years, 8-12 years,
and 13-18 years, and age appropriate but statistically compa-
rable versions of the PedsQL are administered to these groups.
Donors were assigned to an age group based on their age at
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