
Sleep Medicine 119 (2024) 574–583

Available online 23 May 2024
1389-9457/© 2024 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

International consensus on sleep problems in pediatric palliative care: 
Paving the way 

Anna Mercante a,*, Judith Owens b, Oliviero Bruni c, Magda L. Nunes d, Paul Gringras e,  
Shirley Xin Li f,g, Simonetta Papa h, Ulrika Kreicbergs i,j,k, Joanne Wolfe l, Boris Zernikow m,n,o, 
Ana Lacerda p,q,r, Franca Benini s, on behalf of the Pediatric Sleep and Palliative Care Group1 

a Department of Biomedical and Neuromotor Sciences (DIBINEM), University of Bologna, Bologna, Italy 
b Boston Children’s Hospital, Harvard Medical School, Boston, MA, USA 
c Department of Developmental and Social Psychology, Sapienza University, Rome, Italy 
d School of Medicine and Brain Institute (BraIns) - Pontifical Catholic University of Rio Grande Do Sul, Porto Alegre, RS, Brazil 
e Paediatric Sleep Department, Evelina Children’s Hospital, King’s College London and Guy’s and St Thomas’ NHS Foundation Trust, London, UK 
f Sleep Research Clinic and Laboratory, Department of Psychology, The University of Hong Kong, Hong Kong SAR, China 
g The State Key Laboratory of Brain and Cognitive Sciences, The University of Hong Kong, Hong Kong SAR, China 
h Polistudium SRL, Milan, Italy 
i Louis Dundas Centre for Children’s Palliative Care, UCL Institute of Child Health, London, UK 
j Department of Health Care Sciences, Palliative Research Centre, Marie Cederschiold University, Stockholm, Sweden 
k Department of Women and Child Health, Childhood Cancer Research Unit, Karolinska Institutet, Stockholm, Sweden 
l Pediatric Palliative Care, Department of Pediatrics, Massachusetts General Hospital, Boston, MA, USA 
m PedScience Research Institute, 45711 Datteln, Germany 
n Department of Children’s Pain Therapy and Paediatric Palliative Care, Faculty of Health, School of Medicine, Witten/Herdecke University, 58448 Witten, Germany 
o Paediatric Palliative Care Centre, Children’s and Adolescents’ Hospital, 45711 Datteln, Germany 
p Department of Paediatrics, Portuguese Institute of Oncology, Lisbon Centre, Portugal 
q European Association for Palliative Care Children and Young People Reference Group Steering Committee, Wasshington, USA 
r SIOP Europe Palliative Care Working Group Steering Committee, Brussels, Belgium 
s Pediatric Palliative Care, Pain Service, Department of Women’s and Children’s Health, University Hospital of Padua, Padua, Italy   

A R T I C L E  I N F O   

Keywords: 
Pediatric palliative care 
Sleep 
Sleep problems 
Complex healthcare needs 
Consensus 

A B S T R A C T   

Objective: Sleep problems constitute a common and heterogeneous complaint in pediatric palliative care (PPC), 
where they often contribute to disease morbidity and cause additional distress to children and adolescents and 
their families already facing the burden of life-threatening and life-limiting conditions. Despite the significant 
impact of sleep problems, clinical evidence is lacking. The application of general pediatric sleep recommenda-
tions appears insufficient to address the unique challenges of the PPC dimension in terms of disease variability, 
duration, comorbidities, complexity of needs, and particular features of sleep problems related to hospice care. 
Therefore, we initiated an international project aimed at establishing a multidisciplinary consensus. 
Methods: A two-round Delphi approach was adopted to develop recommendations in the areas of Definition, 
Assessment/Monitoring, and Treatment. After selecting a panel of 72 worldwide experts, consensus (defined as 
≥75% agreement) was reached through an online survey. 
Results: At the end of the two voting sessions, we obtained 53 consensus recommendations based on expert 
opinion on sleep problems in PPC. 
Conclusions: This study addresses the need to personalize sleep medicine’s approach to the palliative care setting 
and its peculiarities. It provides the first international consensus on sleep problems in PPC and highlight the 
urgent need for global guidance to improve sleep-related distress in this vulnerable population and their care-
givers. Our findings represent a crucial milestone that will hopefully enable the development of guidelines in the 
near future.  
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1. Introduction 

Sleep problems have been identified as a common and significant 
contributor to symptom burden in children with life-limiting and life- 
threatening conditions, including those under pediatric palliative care 
(PPC). The number of children eligible for PPC is estimated at more than 
20 million worldwide and is rapidly increasing [1]. The spectrum of 
conditions involved is broad and diverse, both malignant and 
non-malignant; chromosomal, metabolic, neurological, and neurode-
generative disorders represent the most prevalent [2]. The duration and 
complexity of patient care in the PPC setting [3] reflect this heteroge-
neity and the need to address the wide variety of concerns within each 
individual situation. 

Besides the numerous medical and psychosocial challenges, these 
children and their families frequently face the additional burden of poor 

sleep and the related consequences of mood and behavioral dysregula-
tion, functional impairments, and potential exacerbation of symptoms, 
such as fatigue and pain [4,5]. However, unlike other aspects of PPC, 
sleep has received little attention; therefore, sleep problems remain 
inadequately addressed in this population, profoundly affecting the 
quality of life (QoL) of the entire family [6,7]. 

The term “sleep problems” encompasses a wide range of sleep- 
related concerns that can adversely impact sleep quality, timing, and/ 
or duration. Their prevalence in children and adolescents with PPC 
needs ranges from 50% to 80%, according to the few available reports 
[6,8]. Although primary sleep disorders such as sleep disordered 
breathing may be present, sleep problems more commonly develop in 
this context as a consequence or complication of the underlying condi-
tion [9] and generally result from a combination of intrinsic and 
extrinsic factors [10], including pain, mental distress, adverse effects of 

Fig. 1. Project work-flow.  
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medications, and environmental stressors. The nature of sleep com-
plaints is varied. Difficulty falling and staying asleep, early morning 
awakenings, poor quality and non-restorative sleep, and excessive 
daytime sleepiness have been reported, both at home and in hospital 
settings [11,12]. Frequently, multiple sleep problems are present, either 
co-occurring or in succession [13]. 

Few palliative care providers pursue sleep symptoms despite their 
potential repercussions. These concerns may be perceived as inevitable 
and untreatable [14] and, in a broader context, viewed as relatively low 
on the priority list of these patients’ problems. In addition, no guidelines 
or good practices are currently available to approach problematic sleep 
in PPC. 

A more precise profile of the extent, characteristics, impact, and 
tractability of sleep problems in PPC is urgently needed to address this 
critical gap. 

Our paper presents the results of a Delphi consensus process through 
which an international group of experts (Pediatric Sleep and Palliative 
Care Group) provided recommendations for defining and managing sleep 
problems in children and adolescents needing palliative care. 

2. Methods 

2.1. Study design and participants 

This study was part of a more extensive research program investi-
gating the most troublesome PPC symptoms that lack extensive litera-
ture [7]. Its primary purpose was to develop an interactive discussion 
platform to generate consensus among international experts in pediatric 
sleep and/or PPC through a viable quantitative procedure. 

The consensus activity was based on the Delphi method. The project 
workflow is reported in Fig. 1. 

2.1.1. Delphi method 
The Delphi method is a widely used consensus method that itera-

tively and anonymously evaluates the level of agreement (consensus 
quantification) on a particular topic or issue for which empirical evi-
dence is lacking or limited. It employs rounds of questionnaires in which 
a committee of identified experts (Steering Committee, SC) contributes 
independently with suggestions and recommendations (statements) 
[15]. A panel of experts is then invited to rank their level of agreement 
with the produced statements and refine them. Additional rounds are 
completed to eventually reach a consensus among the entire participant 
group, and each survey iteration is informed by data from the previous 
round [15]. 

In this project, the level of agreement was assessed using a Likert 
scale (1–5; 1 = total disagreement; 5 = total agreement), and consensus 
was established when ≥75% of voters expressed a vote equal to 4 or 5 
[16]. A two-round Delphi voting was conducted online using the Sur-
veyMonkey software. Two professional methodologists and one study 
facilitator supervised the whole Delphi process. 

2.1.2. Identification of the Steering Committee 
Participants were recruited based on significant contribution and 

expertise in the field of pediatric sleep and/or PPC, following these 
criteria: role/function, related fields of expertise, years of experience, 
and advanced educational degrees. 

The SC consisted of five pediatric sleep experts and five PPC spe-
cialists from eight countries worldwide, across different disciplines - 
including clinicians, a psychologist, and a nurse - and backgrounds. The 
Committee was charged with reviewing the most relevant literature on 
the topic, defining the core competency areas, producing a list of 
statements for the online survey, and nominating the members of the 
Delphi panel. 

2.1.3. Establishing the Delphi Panel of experts 
The SC nominated 117 candidates with at least five years of clinical 

experience and active scientific publication in pediatric sleep and/or 
PPC, again targeting different geographic areas, disciplines, and back-
grounds. Each potential participant was sent an email invitation intro-
ducing the project. 

2.2. Development and validation of the Delphi questionnaires 

PubMed, Google Scholar, Cochrane Library, Web of Science, and 
Scopus databases were systematically reviewed according to the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines. The SC defined three core competency areas of 
utmost relevance to achieving consensus on sleep problems in PPC: 1) 
Definition, 2) Assessment/Monitoring, and 3) Treatment. Two members 
of the SC were identified as referees for each area of expertise. The first 
questionnaire was created based on the literature review and feedback 
from the remaining members, who were asked to provide statements 
relying mainly on their clinical experience. Overall, 105 statements 
were collected; the two referees identified the most significant ones, 
which were then reviewed and collegially agreed upon for inclusion in 
the final questionnaire. 

The second questionnaire was revised according to the Panel’s re-
sponses and comments. 

2.2.1. Instructions for Delphi Panel of experts 
A secure online link to participate anonymously was emailed to the 

participants. The survey included a personal information sheet and a list 
of statements to vote on and provide feedback comments. Instructions 
on voting were shared through a written procedure guide, with di-
rections to skip the statements beyond a panelist’s area of expertise. 

2.3. Data collection and analysis 

The first Delphi survey was sent out for the Panel vote in August 
2023; 4 weeks were allowed for completion, with two reminders sent as 
needed. Afterward, the SC discussed the outcomes and provided alter-
native formulations for the statements that had yet to reach a consensus, 
considering the comments received from the panelists. 

The same experts participating in the first round were invited to the 
second round. The second Delphi survey, including the reformulated 
statements, was carried out in December 2023 using the same previous 
methodology. 

Consensus was achieved only for the statements voted by more than 
half of the Panel. Statements not reaching an agreement were classified 
as “no consensus.” 

All data were analyzed with descriptive statistics. 

3. Results 

The final Delphi Panel comprised 72 experts from 18 countries 
worldwide with different expertise (Fig. 2). 65 experts (90.2%) partic-
ipated in the second Delphi round. 

Respondents’ rates varied for each statement. By the end of the two 
voting sessions, a consensus was reached for 53 of 61 (87%) statements: 
14 in definition, 16 in assessment/monitoring, and 23 in treatment. The 
statements endorsed are presented in the consensus statements section 
below. Tables 1–3 show the detailed results of each round; Table 4 
summarizes the quantitative data. 

3.1. First round 

Consensus was reached for 35 of 52 statements (67%); in detail, for 
11 of 16 (69%) in Definition, 10 of 15 (67%) in Assessment/Monitoring, 
and 14 of 21 (67%) in Treatment. 
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3.2. Second round 

According to the Panel’s suggestions, nine statements not approved 
in the first round were reformulated, seven were split into two new 
statements, and one was split into three new statements to improve 
clarity and correctness. 

26 statements (seven in Definition, nine in Assessment/Monitoring, 
and 10 in Treatment) were voted in the second round. The consensus 
was reached for 19 of them (73%): three of seven (43%) in Definition, six 
of nine (67%) in Assessment/Monitoring, and 10 of 11 (91%) in 
Treatment. 

3.3. Consensus statements 

3.3.1. Definition of sleep problems in PPC  

• Strong consensus was reached on the recognition that the etiology of 
sleep problems in the PPC setting is multifactorial (statement 1; 
99% of agreement) and, similarly, on possibly having different 

sleep disorders in the same patient (statement 2; 90% of 
agreement).  

• Pain was strongly identified as an essential factor to consider in 
difficulty falling or staying asleep (statement 4R.2; 95% of agree-
ment), while a causative role of primary underlying conditions and 
concomitant medications in sleep problems was not (statements 3R; 
no consensus). 
Neither was hypersomnia correlated with drug-drug interactions nor 
with the use of sedative medications for pain relief (statements 5R.1 
and 5R.2; no consensus). At the same time, anxiety and fear failed to 
gain consensus as the most relevant psychological factors for 
insomnia (statement 4R.1; no consensus).  

• Conversely, medical and nursing procedures were acknowledged 
as a frequent reason for nocturnal awakenings, along with muscu-
loskeletal alterations and postural demands, contributing to sleep 
problems (statements 9, 10 and 16; 77%, 86% and 88% of agree-
ment, respectively). 

• Sleep disruptions were also correlated with opioid-induced respi-
ratory alterations (statements 14R; 78% of agreement). Likewise, 

Fig. 2. Composition of the Delphi Panel according to A. geographic location (in order of prevalence) and B. expertise (I) and discipline (II).  
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corticosteroids were involved in circadian rhythm disruptions 
(statement 15; 79% of agreement).  

• Furthermore, the panelists largely agreed on the bi-directional 
relationship between poor-quality sleep and pain, fatigue, poor 
QoL, and more intense feelings of depression and hopelessness 
(statements 6 and 7; 97% and 87% of agreement, respectively), as 
well as the association between deprived sleep and higher rates of 
anxiety in both patients and their caregivers (statements 8; 91% of 
agreement), and between sleep disorders and a higher disease 
burden (statement 11; 90% of agreement). 

• Interestingly, it was agreed that most parents/caregivers of chil-
dren needing PPC also experience poor sleep (statement 13; 89% of 
agreement). Among the reasons endorsed was the fear that their 
child will pass away while they are asleep (statement 12R; 82% of 
agreement). 

3.3.2. Assessment and Monitoring of sleep problems in PPC  

• There was strong consensus on the necessity of exploring sleep to 
provide an effective PPC program (statement 17; 92% of agreement).  

• According to the Panel, the full spectrum of sleep disorders should 
be considered in the assessment phase, given the possibility of a 
concomitant occurrence (statement 23R.1; 98% of agreement). 

• Moreover, the panelists confirmed that sleep assessment and moni-
toring can best be performed using standardized sleep question-
naires and sleep diaries completed by parents (statements 18R and 
24; 87% and 97% of agreement, respectively).  

• It was also established that when sleep disorders are present, it is 
essential to adequately investigate the patient’s psychological 
profile (statement 25; 80% of agreement). 

• Evaluating indirect indicators (e.g., crying, alteration of physio-
logical indicators, discomfort) and potential contributors (such as 
anxiety, depression, nighttime care, and effects of concomitant 
medications) to sleep disturbances helps address problematic sleep 
(statements 19, 22, 23R.2; 80–100% of agreement overall), as does 
monitoring pain and identifying its causes (statement 21; 93% of 
agreement).  

• Assessing the child’s sleep routine and schedule was almost 
unanimously recognized as a mainstay of insomnia (statement 30; 
99% of agreement).  

• Remarkably, referral to a sleep study was strongly identified as 
limited to treatment goals (statement 26R.1; 94% of agreement). 
Actigraphy was not consensually considered a feasible and reliable 
method for assessing and monitoring sleep disturbances and 24-hour 
sleep duration over multiple days/nights, nor was video-
somnography (statements 26R.2, 26R.3, and 27R; no consensus). 

Table 1 
Results of the Delphi survey on sleep problems in PPC - Definition. 
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• Consensus was reached on re-evaluating sleep disorders following 
significant patient condition changes (statement 28; 90% of 
agreement).  

• Specifically, in children treated with long-term non-invasive 
ventilation, routine re-assessment is advised for changes in sleep 
disordered breathing to adjust treatment parameters, ideally by a 
pediatric sleep specialist or respirologist (statement 29R.1 and 
29R.2; 89% and 87% of agreement, respectively).  

• Notably, the panel also concurred on the necessity of investigating 
the parents’ sleep whenever their child’s sleep is altered and 
raising awareness among professionals about the likely impact of 

sleep problems on caregivers (statements 31 and 20; 87% and 99% of 
agreement, respectively). 

3.3.3. Treatment of sleep problems in PPC  

• It was recommended that sleep problems in PPC should be promptly 
addressed through a multidisciplinary approach, including 
tailored non-pharmacological and pharmacological interventions 
(statements 32, 33, 34, 35; ≥88% of agreement overall).  

• Behavioral interventions and adjustments in sleep routines were 
confirmed as the first-line treatment for insomnia, with the caveat 

Table 2 
Results of the Delphi survey on sleep problems in PPC - Assessment/Monitoring. 
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Table 3 
Results of the Delphi survey on sleep problems in PPC - Treatment. 
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that adding pharmacotherapy may be beneficial in many cases 
(statements 36R.1 and 36R.2; 86% and 97% of agreement, 
respectively).  

• Furthermore, consensus was obtained on the potential value of 
complementary and alternative therapies as additional strategies 
when administered by accredited therapists (statement 47R; 78% of 
agreement).  

• The limited utility of benzodiazepines and antihistamines was 
agreed upon because of the significant associated side effects 
(statement 37R.2; 84% of agreement), while consensus was not 
reached on avoiding them as first-line therapy hypnotics, given the 
limited empirical evidence available.  

• According to the Panel, the choice between immediate-acting, long- 
acting, or combined melatonin formulations should consider indi-
vidual sleep patterns and available administration routes (statements 
38R.1; 97% of agreement).  

• It was also agreed that the use of melatonin products manufactured 
in the United States should be limited to those verified by the United 
States Pharmacopeia; for other countries, it is advisable to refer to 
licensed medications or guidance from the national regulatory 
agencies (statements 38R.2; 75% of agreement).  

• Interestingly, gabapentin was proposed as a therapeutic option to 
possibly improve sleep in neuro-irritability (statement 39R; 87% of 
agreement). 

• Several other potentially useful non-pharmacological and pharma-
cological interventions were provided with varying levels of 
agreement (Table 5). 

• Similar to the previous sections, the importance of treating care-
givers’ sleep problems was confirmed (statement 52; 91% of 
agreement). 

4. Discussion 

The dearth of published evidence and limited clinical knowledge 
about sleep in PPC presented both a challenge and an opportunity for 
developing recommendations, as well as for designing and implement-
ing interventions for this unique pediatric population. The overall level 
of agreement in the Panel was significant despite the variation in the 
members’ professional and cultural backgrounds and experiences. 

PPC and sleep medicine experts agreed that disrupted, reduced, and 
poor-quality sleep is an important clinical issue. Prompt and accurate 
identification and management of children’s sleep problems were 
defined as an essential component of gold-standard PPC because of the 
significant potential impact of poor sleep on both children and care-
givers [4,5]. 

The bi-directional relationship between sleep problems and a host of 
negative consequences, including impaired functioning and exacerba-
tion of other critical symptoms and global distress, was further clarified. 
This establishes some new and crucial implications, diverging from the 
current practice of palliative care, where sleep disturbances are often 
underdiagnosed and/or under-treated [12]. 

The recognition of a sleep problem’s multifactorial nature in the PPC 
setting reflects its multidimensional complexity and calls for a thorough 
and repeated assessment of sleep disorders, keeping in mind the possi-
bility of their co-occurrence in the same child, and for the active 
involvement of the pediatric sleep specialist in the care plan, when 
needed. 

Inadequate pain control was confirmed as a major risk factor for 
sleep disturbances. As previously suggested, addressing sleep problems 
without addressing concomitant pain may not be effective [17]. 
Therefore, pain must be assessed whenever a sleep problem is identified. 
If treatment is started, follow-up is warranted to ensure its efficacy. 

Although a growing number of studies have focused on the impact of 
environment-related contributors on sleep [18,19], their consequences 
on children with life-threatening and life-limiting illnesses have not 
been extensively investigated [5]. We recognized the importance of 
considering environmental exposures when diagnosing sleep problems 
in PPC conditions and applying appropriate strategies to counteract 
them. The hospital environment often presents disturbing levels of 
sound and light; in the PPC setting, these are likely to include devices 
essential for care and support and those needed at home. Concomitantly, 
caring for these children may require several nighttime interventions, 
such as changing the patient’s position, aspiration, feeding, and 
administering medications, resulting in frequent sleep disruptions. 
Control-stimuli strategies should be applied to reduce negative in-
fluences and optimize the care plan by conveniently scheduling medical 
and nursing procedures. 

Unexpectedly, there was no agreement on the relative role of drug 
interactions in hypersomnia and psychological factors in insomnia. The 
panelists may have perceived that both the use of different medications 
to treat various medical issues and patient apprehension are unavoid-
able and, therefore, less amenable to intervention. However, it is 

Table 4 
Quantitative results of the two-round Delphi voting.  

First round n (%) 

Total consensus agreement 35/52 (67) 
• Definition 11/16 (69) 
• Assessment/Monitoring 10/15 (67) 
• Treatment 14/21 (67) 

Second round 

Total consensus agreement 19/26 (73) 
• Definition 3/7 (43) 
• Assessment/Monitoring 6/9 (67) 
• Treatment 10/11 (91) 

Both rounds 

Total consensus agreement 53/61a (87) 
• Definition 14/16 (87) 
• Assessment/Monitoring 16/19 (84) 
• Treatment 23/24 (96)  

a Of the statements not approved in Round 1, nine were refor-
mulated, seven split into two new statements, and one into three. 

Table 5 
Non-pharmacological and pharmacological approved interventions to improve sleep problems in PPC.  

Statement Suggested interventions Level of agreement 

Q40 Use of medications causing sleepiness at nighttime 85% 
Q41R Use of long-acting formulations to manage symptoms overnight 86% 
Q42 Improvement of analgesia in chronic pain conditions 96% 
Q43 Treatment for anxiety 93% 
Q44 Control of respiratory distress 98% 
Q45 Optimization of meals, drug administration, and timing of rehabilitation sessions 97% 
Q46 Development of a pre-sleep routine 96% 
Q48 Physical and cognitive stimulation during the daytime 85% 
Q49 Parent-led behavioral sleep interventions 90% 
Q50R Use of relaxation and distraction (verified) digital tools 75% 
Q51 Environmental control (noise and light control, room privacy) 99%  
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common in palliative care to use multiple medications that, singly or in 
combination, can alter sleep, such as sedating medications to relieve 
pain, reduce muscle tone, or inhibit central nervous system activity [10]. 
Moreover, the Panel almost unanimously agreed on the importance of 
considering concomitant drugs when evaluating sleep disorders. Simi-
larly, the contribution of anxiety and depression in disturbing sleep is 
well-known [20,21]. Therefore, even if not consensus-wise, these factors 
are likely to contribute to sleep problems. 

The availability of appropriate instruments to investigate sleep be-
comes even more important in children and adolescents with PPC needs, 
as many of them are unable to express themselves due to severe 
neurological impairment [5]. To date, only a few tools have been spe-
cifically designed and validated in this setting [8,22]. During voting, 
several assessment and monitoring aspects were deemed both helpful 
and feasible. 

Exploring sleep routines and schedules when insomnia is present 
found a solid agreement, requiring further change in the current PPC 
approach. In these children, sleep problems are primarily linked to 
impaired sleep-regulating processes due to underlying disease, comor-
bidities, or external causes; however, it seems reasonable that they may 
also be fostered by inadequate sleep hygiene [5]. This etiology appears 
particularly relevant in the home setting, where the goal of healthy sleep 
habits should be pursued as best as possible. 

The overall lack of a rationale for referring these patients for an in- 
lab sleep study was firmly established; this may represent an imprac-
tical option and may not align with the overall non-invasive treatment 
goals. Moreover, access to such expertise may not be commonly 
available. 

The Panel was less certain that objective measures such as actig-
raphy, videosomnography, and polysomnography offer a significant 
advantage in this setting over less invasive approaches, such as surveys 
and sleep diaries. Even if not widely accepted, the potential of actig-
raphy in PPC seems unquestionable based on the literature, which 
suggests that it effectively provides reliable monitoring data [23,24]. 
Besides studying sleep in the natural, domestic setting, it complements 
costly and burdensome laboratory examinations [23]. Video-
somnography has also shown promise in measuring multidimensional 
aspects of pediatric sleep [25]. Thus, these methods appear to play a role 
in clinics and research, but they have limitations in providing important 
parameters such as sleep stages or breathing problems. 

Most panelists endorsed behavioral interventions as the first-line 
treatment, with the caveat that simultaneous pharmacologic treatment 
may be needed. Other approaches, such as music therapy, reiki, and 
hypnosis, were supported. 

Medication specifications were less harmonized, with a consensus on 
limiting the use of benzodiazepines and sedating antihistamines, as well 
as on the potential side effects of opioids and corticosteroids on sleep 
and daily QoL as previously put in evidence [26,27]. Support for 
melatonin was strong, with some cautions. Manufacturing and sales are 
regulated differently worldwide, and over-the-counter formula contents 
can also differ greatly from the label [28], jeopardizing its efficacy and 
safety. Since many medications, mostly unregulated, are now available 
for international purchase online in countries where melatonin is 
prescription-only, this acknowledgment is of particular importance for 
their clinical applications, with implications beyond the PPC field. 

Gabapentin emerged anew as a treatment option for sleep problems 
in recurrent irritability/agitation in children with disorders of the cen-
tral nervous system. 

Remarkably, considering caregivers’ sleep quality was deemed 
essential throughout each section, as caring for a child with PPC needs 
can impact sleep and threaten QoL, daytime function, and long-term 
care ability. Unlike the current clinical approach, caregivers deserve 
to be screened for sleep disorders and the development of novel sleep- 
promoting interventions. 

4.1. Limitations 

This study has some limitations. First, the wide and diverse spectrum 
of conditions requiring palliative care represents a heterogeneous pop-
ulation in terms of age, disease progression, comorbidities, and needs, 
for which our recommendations may not always be suitable. 

Second, the definition of ‘problematic’ sleep is not univocal and may 
depend greatly on the child, parenting style, family dynamics, and cul-
tural beliefs, with differences in how they are valued and reported. 

Third, our sample was less representative of developing countries, 
where clinical practice and research priorities may differ due to the 
diverse challenges in the healthcare systems. Even in developed coun-
tries, applying some recommendations may be limited by the divergent 
resources and policies (availability and accessibility to specific health-
care services, tools, and medications) and the organization of PPC 
services. 

5. Future directions 

This international consensus is intended to raise awareness of sleep 
health and advance sleep medicine for children and adolescents 
requiring palliative care and their families. 

The literature review highlighted critical gaps in efforts and knowl-
edge about sleep problems in PPC. Based on this process, specific areas 
can be recommended for future research consideration. 

It is imperative to begin a systematic and rigorous assessment of 
sleep-wake disorders in this population by implementing non-invasive 
and reliable tools. Research should allow for defining the nature of 
problematic sleep in this population and identifying aspects amenable to 
prevention and treatment, including pharmacological and non- 
pharmacological interventional studies. 

Knowledge about the possible sleep alterations that characterize 
different diseases should be deepened to enable accurate diagnosis and 
interpretation and to help distinguish from changes that are purely 
associated with corresponding sleep disorders. Given the wide hetero-
geneity and trajectories, an initial distinction between malignant and 
non-malignant conditions may be useful. 

Specific sleep assessment measures are needed, favoring non-self 
reports and considering also the impact of sleep on different aspects of 
QoL. The psychometric properties of existing assessments should be 
examined, including whether such measures can capture the singular 
sleep-related changes of this setting. 

Likewise, grant funding programs and clinical research are needed to 
increase our understanding of the mediators and moderators of sleep 
issues in PPC and to develop novel and effective treatment strategies. A 
‘one-size-fits-all’ approach fails to acknowledge the reality of children 
with PPC needs and their parents. In particular, developing tailored and 
effective non-pharmacological interventions and protocols is urgent, 
given the pharmacological burden (and potential complications) to 
which these patients are already exposed, as well as strategies to create a 
sleep-conducive environment both at home and hospital admission. 

6. Conclusion 

The importance of sleep in palliative care has been underappreci-
ated. There is a clear need for global guidance for the assessment and 
management of sleep concerns in children and adolescents with pallia-
tive care needs and their caregivers to reduce the associated physical 
and emotional burden. Based on the information gathered from this 
study, guidelines are currently being developed to promote sleep health 
and improve the quality of care in PPC. In addition to demanding a more 
proactive approach from sleep medicine and research in addressing the 
unique challenges of the PPC dimension, this effort represents a call to 
action for governments and institutions worldwide serving this popu-
lation to incorporate sleep into their care plans. 

A. Mercante et al.                                                                                                                                                                                                                               



Sleep Medicine 119 (2024) 574–583

583

Funding 

There was no explicit funding for this work. None of the participants 
in the present study were compensated for their involvement. 

Ethics approval 

Not required. 

7. Target journal 

Sleep medicine. 

CRediT authorship contribution statement 

Anna Mercante: Writing – review & editing, Writing – original draft, 
Investigation, Data curation, Conceptualization. Judith Owens: Writing 
– review & editing, Investigation, Formal analysis, Data curation. Oli-
viero Bruni: Writing – review & editing, Investigation, Formal analysis, 
Data curation. Magda L. Nunes: Writing – review & editing, Investi-
gation, Formal analysis, Data curation. Paul Gringras: Writing – review 
& editing, Investigation, Formal analysis, Data curation. Shirley Xin Li: 
Writing – review & editing, Investigation, Formal analysis, Data cura-
tion. Simonetta Papa: Writing – review & editing, Writing – original 
draft, Investigation, Formal analysis, Data curation. Ulrika Kreicbergs: 
Writing – review & editing, Investigation, Formal analysis, Data cura-
tion. Joanne Wolfe: Writing – review & editing, Investigation, Formal 
analysis, Data curation. Boris Zernikow: Writing – review & editing, 
Investigation, Formal analysis, Data curation. Ana Lacerda: Writing – 
review & editing, Investigation, Formal analysis, Data curation. Franca 
Benini: Writing – review & editing, Investigation, Formal analysis, Data 
curation, Conceptualization. 

Declaration of competing interest 

None. 

Acknowledgments 

Editorial assistance was provided by Valentina Attanasio and Aashni 
Shah (Polistudium SRL, Milan, Italy). This assistance was supported by 
internal funds. 

References 

[1] Connor SR, Downing J, Marston J. Estimating the global need for palliative care for 
children: a cross-sectional analysis. J Pain Symptom Manag 2017;53(2):171–7. 
https://doi.org/10.1016/j.jpainsymman.2016.08.020. 

[2] Craig F, Abu-Saad Huijer H, Benini F, Kuttner L, Wood C, Feraris PC, Zernikow B. 
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