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ABSTRACT

Although pediatric hematopoietic stem cell transplantation (HSCT) patients often experience sleep disruptions during

hospitalization, no clinical guidelines exist for how to manage their sleep. We sought to learn how clinicians approach inpatient
sleep disruptions by surveying 111 pediatric HSCT medical prescribers, nurses, and psychosocial staff from across the United States.
Clinicians estimated 58% of inpatients developed sleep issues. Although they rated external factors (e.g., noise) as most impactful,
clinicians were most likely to implement patient-level interventions (e.g., melatonin). Research is needed to assess the efficacy of
commonly delivered treatments, as well as to develop and implement systems-level changes addressing external sleep barriers.

1 | Introduction

Children undergoing hematopoietic stem cell transplantation
(HSCT) often experience poor sleep during inpatient hospital-
ization due to symptom burden, around-the-clock care, and
disruptive noise and light levels [1-4]. Even years after trans-
plantation, pediatric HSCT survivors report excessive sleepiness
and fatigue as well as associated impaired quality of life, physical
health, and mental health [5]. As pediatric HSCT patients often

endure prolonged inpatient stays [6]. it is critical to improve sleep
during hospitalization [1, 2, 4].

Despite well-established knowledge of the consequences of poor
sleep in hospitalized children [5, 7], no consensus guidelines
exist for managing sleep during pediatric HSCT. Understand-
ing routine sleep management practices is an important step
towards evaluating intervention efficacy and developing practice
guidelines. Although nurses’ perspectives on sleep disruptions

Abbreviations: HSCT, hematopoietic stem cell transplantation; IRB, Institutional Review Board; SD, standard deviation.
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TABLE 1 | Sleep barriers and treatments during hospitalization for pediatric HSCT.
Medical Nurses Psychosocial
All clinicians prescribers (non-prescribers) clinicians
N=111 N=49 N=45 N=17
Individual factors impacting sleep® Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Medical procedures during the night 4.36 (0.76) 4.31(0.80) 4.33 (0.77) 4.59 (0.62)
Medical alarms during the night 4.33(0.72) 4.35(0.63) 4.49 (0.73) 3.88 (0.78)
Treatment-related side effects 4.04 (0.75) 3.92 (0.76) 4.16 (0.77) 4.06 (0.66)
Too loud at night 3.50 (0.80) 3.55(0.82) 3.44 (0.78) 3.53 (0.80)
Lack of daytime structure and activity 3.35(0.90) 3.49(0.79) 3.07 (0.95) 3.71(0.92)
Medication-related side effects 3.32(0.85) 3.18 (0.70) 3.41 (1.00) 3.47 (0.80)
Child’s anxiety about their health and medical 3.01(0.91) 3.08 (0.86) 3.00 (1.06) 2.82(0.64)
procedures
Too bright at night 2.82(0.84) 2.86 (0.74) 2.76 (1.00) 2.88 (0.62)
Child being in an unfamiliar environment 2.77 (0.91) 2.86 (0.87) 2.68 (1.03) 2.76 (0.66)
Clinicians Endorsing Implementing Each n (%) n (%) n (%) n (%)
Treatment®
Melatonin 91 (82%) 48 (98%) 41 (91%) 2 (12%)
Sleep hygiene discussion 81(73%) 43 (88%) 24 (53%) 14 (82%)
Sedating medication side effects 76 (68%) 45 (92%) 30 (67%) 1(5.9%)
Reschedule interventions (e.g., 1abs) 72 (65%) 40 (82%) 25 (56%) 7 (41%)
Refer to another clinician 57 (51%) 31(63%) 18 (40%) 8 (47%)
Integrative therapies 51 (46%) 30 (61%) 18 (40%) 3 (18%)
Antihistamine 51 (46%) 22 (45%) 29 (64%) 0 (0%)
Prescription medication 30 (27%) 13 (27%) 17 (38%) 0(0%)
Sleep hygiene handout 15 (14%) 4 (8.2%) 3(6.7%) 8 (47%)
Other 7(6.3%) 3(6.1%) 3(6.7%) 1(5.9%)
No treatment 13 (12%) 8 (16%) 4 (8.9%) 1(5.9%)

2Clinicians rated each factor on a scale of 1 (least impact on sleep) to 5 (most impact on sleep).
bClinicians reported whether they had implemented each intervention in the past with hospitalized pediatric HSCT patients.

in pediatric HSCT patients have been described [8], research
has yet to elucidate the practices of other multidisciplinary care
team members. To address this gap, we surveyed clinicians about
their current practices and recommendations for managing sleep
during hospitalization following HSCT.

2 | Methods

A team of physicians, psychologists, and nurses with pediatric
HSCT expertise developed a seven-item survey to understand
actual and recommended clinician sleep management practices
in this population (see the Supporting Information). The survey
asked about clinical role, years working with pediatric HSCT
patients, estimated percentage of inpatient HSCT patients devel-
oping sleep concerns, importance of addressing sleep during
pediatric hospitalization, impact of potential sleep disruptors,
implementation of sleep interventions, and suggestions for
improving sleep in hospitalized HSCT patients.

In 2024, the survey was emailed to leadership at eight pediatric
HSCT centers across the United States, who distributed it to
clinical staff across all disciplines. Of note, sites were chosen
to reflect geographic diversity, including locations in the West,
Southwest, Midwest, Southeast, and Northeast regions. Respon-
dents were incentivized with a $5 charitable donation. The
hospital’s Institutional Review Board (IRB) deemed the study to
be exempt from IRB review; participant consent and clinical study
registration were not required.

Descriptive statistics were conducted to characterize study vari-
ables. Participants were classified as medical prescribers (i.e.,
advanced practice providers, physicians), nurses, or psychoso-
cial clinicians (i.e., psychologists, social workers). Analysis of
variance evaluated whether clinicians differed on perceived
prevalence of sleep issues with Tukey’s adjustment to account
for multiple comparisons. Fisher’s exact test was used to com-
pare the proportion of clinicians recommending melatonin with
Bonferroni’s adjustment for multiple comparisons. Open-ended
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responses were organized by sleep recommendation category,
with the goal of identifying quotes to illustrate clinician recom-
mendations.

3 | Results

Clinicians (N = 111) from eight institutions across the United
States completed the survey. Participants were 49 (44%) medical
prescribers, 45 (41%) nurses, and 17 (15%) psychosocial clinicians
and averaged 10 (SD = 9, range = 0-41) years of experience in
pediatric HSCT. On average, participants estimated 58% (SD =
27, range = 10-100) of their inpatient pediatric HSCT patients
developed sleep issues warranting clinical attention. Estimated
prevalence of sleep issues varied by clinician type (F = 5.65, p
= 0.005), with medical prescribers reporting significantly higher
rates (mean = 65%, SD = 26, range = 20-100) than psychosocial
clinicians (mean = 41%, SD = 18, range = 20-100, p = 0.004);
nurses’ estimates (mean = 55%, SD = 28) differed with borderline
significance from those of medical prescribers (p = 0.07) and
psychosocial clinicians (p = 0.06). Nearly all participants (97%, n
=108) rated improving sleep during hospitalization as a priority.

When participants were asked to rate the impact of sleep
disruptors, the factors rated most impactful were: (1) medical
procedures during the night, (2) medical alarms during the
night, (3) treatment-related side effects, (4) environmental noise
at night, and (5) lack of structure and activity during the day
(Table 1). To address sleep issues, participants most frequently
reported using melatonin (82%), discussing sleep hygiene (73%),
administering a sedating medication used for non-sleep purposes
at bedtime (68%), rescheduling interventions (e.g., labs; 65%),
referring to another clinician (e.g., psychology; 51%), integrative
therapies (e.g., massage; 46%), and antihistamines (46%; Table 1).
There was a significant difference in the endorsing of melatonin
across clinician types (Fisher’s exact test: p < 0.001). Adjusting
for multiple comparisons, psychosocial clinicians endorsed mela-
tonin significantly less (12%) than medical prescribers (98%, p <
0.001) and nurses (91%, p < 0.001).

To improve sleep for hospitalized pediatric HSCT patients, par-
ticipants suggested strategies such as reducing nighttime disrup-
tions (e.g., clustering care), improving sleep hygiene, implement-
ing sleep interventions, and managing cancer-related symptoms
(Table 2). For example, one psychologist recommended “bet-
ter light control, better sound control, automatic bundling of
care, [and] incorporation of materials/psychoeducation regard-
ing sleep hygiene embedded in standard care plan.” Overall,
participants strongly believed systemic changes were critical for
improving sleep; as described by one transplant physician, “In
an ideal world, we would do almost everything differently! Our
current approaches to [HSCT] and hospital care are terrible for
sleep.”

4 | Discussion

Our findings highlight the need to address sleep in pediatric
HSCT patients. Across disciplines, clinicians reported a signifi-
cant proportion of their pediatric HSCT patients develop sleep
problems during inpatient hospitalization. Clinician buy-in is

evident, as participants in our study almost unanimously reported
that addressing sleep problems in hospitalized pediatric HSCT
patients is a priority.

To our knowledge, this is the first publication to evaluate how
different groups of HSCT clinicians view and address sleep in
routine clinical practice [8]. Our finding that prescribers report
higher rates of sleep disturbance than psychosocial clinicians is
novel; this difference may be related to how caregivers concep-
tualize sleep during HSCT. For example, caregivers may assume
poor sleep is due to treatment side effects or be unaware of
evidence-based non-medical sleep interventions, making them
more likely to discuss these concerns with prescribers. Medi-
cal prescribers were also significantly more likely to endorse
melatonin; we hypothesize that this may be due to psychosocial
clinicians’ reluctance to recommend a non-behavioral strategy,
even if it is an over-the-counter product.

Our findings also elucidate sleep intervention patterns across
disciplines. Consistent with previous research on pediatric hos-
pitalization, we found that clinicians most frequently intervened
at the patient-level (e.g., melatonin, sleep hygiene) [4]. Seemingly
inconsistent with the frequent use of patient-level interventions,
clinicians in our study identified external (non-patient) factors
as most impactful on sleep and suggested external changes to
improve sleep. One possible reason for this discrepancy is that
individual clinicians often have limited control over external
factors, such as the frequency of vital signs checks overnight or
sound transmission class rating of the hospital room [3, 8]. Even
though our data demonstrate that clinicians of all disciplines
believe these systemic changes are necessary, such interventions
require buy-in at the administrative and systems levels. Recent
research suggests that there may be growing administrative
support for such changes; in one study, less than half of physician
leaders were satisfied with their institution’s efforts to combat
sleep disruptions [9].

Although an important step in understanding sleep practices in
pediatric HSCT, we acknowledge that our findings are limited
to higher-resourced United States hospitals. Additionally, the
study survey has not been validated, and participants may have
been clinicians already aware of the importance of sleep during
inpatient treatment, potentially influencing findings.

We believe this work is an important step in understanding sleep
practices in pediatric HSCT. As implemented interventions varied
widely and did not address many identified barriers to sleep, our
findings highlight the urgent need for more research to support
this vulnerable patient population. For example, future studies
should assess the efficacy of commonly used interventions; incor-
porate perspectives from patients, caregivers, and administrators;
and develop systems-level changes targeting external barriers.
Ultimately, this research will lead to the development of clinical
practice guidelines to standardize sleep management during
pediatric HSCT hospitalizations across all centers.
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