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Abstract

Context: Children with cancer and their families have complex needs related to symptoms, 

decision-making, care planning, and psychosocial impact extending across the illness trajectory, 
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which for some includes end of life. Whether specialty pediatric palliative care (SPPC) is 

associated with improved outcomes for children with cancer and their families is unknown.

Objective: We conducted a systematic review following PRISMA guidelines to investigate 

outcomes associated with SPPC in pediatric oncology with a focus on intervention delivery, 

collaboration, and alignment with National Quality Forum domains.

Methods: We searched PubMed, Embase, Scopus, Web of Science, and CINAHL databases from 

inception until April 2020, and reviewed references manually. Eligible articles were published 

in English, involved pediatric patients aged 0–18 years with cancer, and contained original data 

regarding patient and family illness and end-of-life experiences, including symptom management, 

communication, decision-making, quality of life, satisfaction, and healthcare utilization.

Results: We screened 6,682 article abstracts and 82 full-text articles; 32 studies met inclusion 

criteria, representing 15,635 unique children with cancer and 342 parents. Generally, children 

with cancer who received SPPC had improved symptom burden, pain control, and quality 

of life with decreased intensive procedures, increased completion of advance care planning 

and resuscitation status documentation, and fewer end-of-life intensive care stays with higher 

likelihood of dying at home. Family impact included satisfaction with SPPC and perception of 

improved communication.

Conclusion: SPPC may improve illness experiences for children with cancer and their families. 

Multi-site studies utilizing comparative effectiveness approaches and validated metrics may 

support further advancement of the field.
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Introduction

Despite ongoing advances in therapy, cancer remains the leading cause of death by disease 

among children in the United States, with one in five children dying from their illness.1 The 

global burden of childhood cancer likely remains underestimated,2 but recent projections 

appraise children in low-and middle-income countries to be four times more likely to die 

of cancer than children in high-income countries.3 Across an advancing disease trajectory, 

children with cancer and their families face significant physical, psychosocial, and spiritual 

challenges,4–8 engendering opportunities for integration of expert guidance to manage 

symptoms, optimize quality of life, delineate care aligned with goals and preferences, garner 

supportive services, strive for comfort and dignity at the end of life, and offer bereavement 

support to caregivers.9 Improving access to palliative care for children with cancer has been 

identified as a major challenge and priority on a global level.10

Over the past decade, integration of specialty pediatric palliative care (SPPC) within 

pediatric cancer care has developed in response to the unique needs of children with 

progressive cancer and their families.9,11 Specialty palliative care refers specifically to 

the holistic medical, psychosocial, and spiritual care provided by an interdisciplinary 

team of trained professionals, with the goals of promoting quality of life, mitigating 
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suffering, supporting decision-making, assisting with care coordination, guiding end-of-life 

management, and tending to grief and bereavement needs.12 The perceived “value-added” of 

SPPC in oncology has gained traction

over the past several years,13–16 with recent growth of combined training programs in 

pediatric oncology and hospice and palliative medicine further emphasizing the benefits of 

early integrated care.17 In medical oncology, the feasibility and effectiveness of specialty 

palliative care has been rigorously investigated, with a developing body of literature 

demonstrating improved outcomes for adults who receive cancer-directed care alongside 

palliative care, bolstering rationale of integrated care models.18–24 In pediatric oncology, 

research on the benefits of integrated palliative care has lagged behind the adult sector; 

however, an increasing literature suggests that involvement of SPPC services within routine 

cancer care for children with high-risk disease may improve symptoms7,25 and quality of life 

for children and families.26–29

Based on data emerging from the pediatric non-oncology population, several systematic 

reviews have investigated the impact of SPPC on children with serious illness within the last 

five years. Although relatively limited in scope, these reviews suggest a spectrum of benefits 

associated with SPPC, including improvements in the child’s quality of life and symptom 

control, family perceptions of support, and time spent in non-hospital care settings.30–32 

In recent years, two systematic literature reviews have been conducted related to SPPC in 

pediatric cancer. The first synthesized studies that assessed the timing of SPPC involvement 

for children with cancer, demonstrating that introduction of palliative care services typically 

occurs late in the illness course and nearly half of children who die never receive palliative 

care services.33 The second review examined the impact of SPPC on children and young 

adults with cancer, including factors affecting access to SPPC and potential barriers to care 

integration.34 These reviews contributed meaningfully to advance the field; at the same time, 

neither review focused exclusively on SPPC as an intervention, synthesizing studies that 

compared the experiences of children with cancer and their families who received SPPC 

to those without SPPC. To gain better understanding of the potential benefits of SPPC in 

pediatric oncology, investigation of studies that utilize a comparator arm, allowing some 

assessment of a SPPC intervention compared with usual care, may be helpful.

Towards this purpose, we conducted the following systematic reassessment of the present 

evidence base regarding the impact of SPPC in pediatric oncology. This review aims 

to synthesize and present current knowledge on the impact of SPPC integration in the 

care of children with cancer, with the goal of describing outcome findings alongside a 

concurrent assessment of intervention content, delivery, mechanisms for oncology-palliative 

care collaboration, outcome reporting sources, measurement tools, feasibility, acceptability, 

and alignment with National Quality Forum (NQF) domains (i.e., Physical aspects of care, 

Structure and processes of care, Psychiatric and psychological aspects of care, Cultural 

aspects of care, Spiritual aspects of care, Social aspects of care, Care of the imminently 

dying, Ethical and legal aspects of care).35 PICOTS question and inclusion/exclusion criteria 

are presented in Table 1.
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Methods

Search Strategy

We collaboratively developed a search strategy with the guidance of a medical research 

librarian (C.W.), utilizing keywords and medical subject headings representing palliative 

care in pediatric oncology. Advanced search strategies for PubMed and other databases are 

detailed in Supplemental Table 1. We searched six databases (PubMed, Embase, Web of 

Science, Scopus, and the Cumulative Index to Nursing and Allied Health Literature, and 

Cochrane Library) from inception through April 4, 2020, limiting the search to publications 

in English, and excluding case reports, letters, commentaries, reviews or gray literature. To 

evaluate search result comprehensiveness, we confirmed inclusion of studies known to the 

research team as well as publications included in recent related systematic reviews. The 

study was registered in Prospero (ID CRD42020167796#).

Study Selection

Search results were uploaded into Covidence,36 a web-based platform for conducting 

systematic reviews, which identified and removed duplicates. We screened the remaining 

articles for eligibility based on the criteria in Table 1. Briefly, a study was eligible for 

inclusion if it reported original data on SPPC for children with cancer and associated 

outcomes and included a control/comparator. For the purposes of this study, we defined 

SPPC as services provided by trained, consulting clinicians offering resources and care 

consistent with the World Health Organization definition of palliative care.37 Outcomes 

of interest included child/family outcomes; downstream health care utilization; processes 

related to goal-concordant care or opportunity to plan such as communication, decision-

making and advance care planning; patterns of EOL care; details related to PPC-oncology 

collaboration; bereavement outcomes; and PPC intervention timing, delivery, feasibility and 

acceptability. We excluded studies that exclusively described knowledge, attitudes or beliefs 

about PPC.

Results of the study selection process are reported according to the Preferred Reporting 

Items for Systematic Reviews and Meta-Analysis statement guidelines.38 (Figure 1) A team 

of reviewers (L.D., E.B., J.L., S.E.S., B.S., K.Z., J.A.) received training in screening titles/

abstract, and two independent reviewers screened each title and abstract for eligibility, 

with discrepant determinations adjudicated by the senior author (C.K.U.). The same team 

of reviewers subsequently reviewed the pre-screened article texts in full, with two team 

members reviewing each article and the first author (E.C.K) adjudicating discrepancies.

Data Extraction, Quality Assessment, and Analysis

For each article, two authors abstracted data into a preformatted spreadsheet. Data fields 

included first author, publication year, country, study design, study aim(s), inclusion/

exclusion criteria, participant characteristics, intervention type, intervention delivery, 

control/comparator details, outcome(s) of interest, PPC-oncology collaboration details, 

which, if any, relevant NQF indicator domains were addressed,35 source of outcome, 

measurement tool(s), main findings, intervention feasibility, intervention acceptability, 

and quality appraisal results. To appraise the quality of cohort studies (i.e., to evaluate 
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risk of bias), we utilized the Newcastle-Ottawa Scale, which assesses non-randomized 

case control and cohort studies based on selection of intervention and control groups, 

comparability of groups, and outcomes.39 Only case control and cohort studies studies 

meeting specific criteria were eligible for appraisal using the Newcastle-Ottawa Scale. 

To maintain consistency across reviews within the Special Series,40 no additional bias 

assessment tools were applied. Reviewer pairs discussed discrepancies to reach consensus; 

as needed, further adjudication was conducted by E.C.K., M.E.W, and C.K.U. Findings 

from the included studies were summarized in tabular form. While heterogeneity of studies 

and outcomes precluded formal meta-analysis, we assessed the results for patterns and key 

findings and qualitatively synthesized salient findings.

Results

Excluding duplicates, database searches produced 6,682 articles (Figure 1). Following title 

and abstract screening, 82 articles remained for full text screening, and ultimately 32 articles 

met final inclusion criteria. Nineteen studies (59.3%) were conducted in the United States, 

with the remaining 13 conducted in the United Kingdom, Canada, Germany, Israel, Uganda, 

India, or New Zealand. All studies were published between 1990 – 2020; however, 28 

studies (87.5%) were published within the last decade. Study demographics and findings are 

summarized in Table 2 and Figures 2–3.

Of the 32 final articles, 27 (84.3%) were retrospective, 4 (12.5%) prospective longitudinal, 

and 3 (9.4%) included cross-sectional methods; several articles applied combined methods, 

resulting in aggregated percentages exceeding 100%. No articles described randomized 

control trial methods. Twenty-six studies (81.3%) were conducted at a single site and 6 

(18.8%) across multiple sites. Within the 32 studies, 15,635 unique children with cancer 

and 342 parents were represented. Nineteen articles (59.4%) described race and ethnicity of 

participants, with a range of Black and Hispanic enrollment comprising 0–29% and 1–33%, 

respectively.

With respect to a comparator arm, 20 studies (62.5%) compared children who received 

SPPC to a similar cohort that either received no or delayed SPPC; 10 studies (31.3%) used 

a pre/post design to compare outcomes prior to and after SPPC intervention within the same 

population; 1 study (3.1%) compared the experiences of patients at in the early phases of a 

SPPC program with patients in more mature phases of program development and expansion; 

and 1 study (3.1%) used both a pre-/post- SPPC program maturation and non-SPPC to SPPC 

comparison.

Intervention content and delivery

No studies described a model of SPPC based on an individual expert. Nineteen (59.4%) 

studies described team-based SPPC consultation, although the disciplines and roles of 

team members were defined less frequently: 15 papers mentioned involvement of a 

physician, 9 mentioned an advance practice provider, 10 mentioned a nurse, 12 mentioned 

a social worker, 10 mentioned a chaplain, 5 mentioned a child life specialist, 1 mentioned 

a psychologist, and 0 mentioned a grief or bereavement counselor. SPPC involvement 

occurred at the usual/standard timing in most studies; in 6 papers, SPPC integration occurred 
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following specific “triggers” (i.e., pre-defined criteria that automatically result in SPPC 

consultation), such as disease progression or poor prognosis. The majority of studies did not 

describe formal mechanisms of collaboration between oncology and SPPC clinicians.

Targeted outcomes, measurement tools, and reporting sources

A wide range of outcomes were measured across included studies. Most papers focused on 

metrics related to illness progression and end-of-life experiences. Figures 2 and 3 present the 

spectrum of outcomes and NQF indictor domains captures within the 32 included papers. 

Fifteen papers (46.9%) used measurement tools created by the authors, and 6 papers (18.8%) 

incorporated validated measurement tools. Twenty-four papers (75.0%) relied on extraction 

of data from medical records; 10 (31.3%) relied on family caregiver report, 3 (9.4%) on 

child report, 4 (12.5%) on medical staff report, and 3 (9.4%) pulled information from 

regional or hospital databases.

Intervention efficacy, feasibility, and acceptability

All studies evaluated outcomes associated with exposure to some model of SPPC as 

compared to no or delayed SPPC. Three papers (9.4%) described feasibility of a SPPC 

intervention, and four papers (12.5%) described acceptability grounded in patient or 

caregiver satisfaction metrics.

Quality appraisal

The majority of studies did not meet criteria for appraisal due to retrospective study design. 

Only 4 articles with prospective cohort design were eligible for appraisal (Table 3). Overall, 

their quality was high.

Findings

Programmatic maturation: Longitudinal studies showed an increase in the integration of 

SPPC over time described as increased referral patterns and consultation frequency with a 

trend toward earlier consultation and regular long-term follow up.41–43 One study reported a 

shift over a sevenyear span from less than half of patients receiving palliative care referrals 

to near-universal involvement of SPPC at end of life.43

Diagnosis association: Children diagnosed with solid tumors were more likely to 

receive SPPC than those with hematologic malignancies.44,45 Those with brain tumors and 

solid tumors enrolled in hospice and died at home more frequently than those with leukemia/

lymphoma.42 Forty-five percent of children with hematologic malignancies received SPPC 

referral, compared to 80% of children with solid tumors (p=0.052).46

Symptom burden and management: Symptom burden for children receiving SPPC 

included pain,14,41,46–48 fatigue and energy loss,14 nausea and vomiting,47 constipation,14 

and anxiety.47 Caregivers also described symptom burden to include seizures, dyspnea, and 

impaired speech. Overall, integration of SPPC was associated with significant improvements 

in children’s symptoms.26,49 Pain management was a primary rationale for referral to 

SPPC,46 with post-referral pain scores significantly lower when compared to pre-referral.48 

Increased use of pain medications for physical pain symptoms were also noted in children 
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receiving SPPC.41 For children at end of life, those receiving SPPC had higher rates of pain 

assessment, better documentation around specific actions to manage pain, and greater odds 

of receiving integrative medicine services.50

Child quality of life and well-being: SPPC integration was associated with 

improvement in the child’s quality of life.26,49 Parent evaluations of the child’s quality of 

life improved over baseline in three primary domains: physical functioning, school-related 

domains, and emotional functioning.51 Children with cancer receiving SPPC were noted 

to have similar levels of fear versus peace/calm at the end of life, but those who received 

SPPC were more likely to report experiencing fun or a meaningful event in last month of 

life.14 Additionally, SPPC was associated with increased documentation of psychological 

diagnoses or mental health needs (p=0.02).52

Hospitalization patterns: Findings appeared to vary between cohorts. In one article, 

referral to SPPCS was associated with a significant reduction in the rate of planned hospital 

admissions.53 Children with brain tumors who received SPPC also were hospitalized less 

often than those who did not receive SPPC.54 However, some SPPC recipients had an 

increase in admissions post-referral compared to pre-referral,55 and the mean number of 

total hospital days and ED visits per year did not appear to change significantly with SPPC 

involvement.56

Length of stay: At baseline, SPPC consultations were associated with patients 

predisposed to having longer lengths of stay.55,57 One study showed no significant 

difference in length of stay before and after SPPC involvement, but observed longer 

admissions among those who received SPPC/hospice compared to usual care.55 Establishing 

care with SPPC was associated with shorter length of stay overall in another study (23.9 

versus 32.6 days).44 While SPPC was initially associated with lower hospital and emergency 

room lengths of stay, significant increases in hospital length of stay and emergency room 

admissions were seen in children with cancer diagnoses who had longer exposures to SPPC/

hospice services.58

Cancer-directed therapy: Among 38 patients who received cancer treatment in last 

30 days of life, 23 (61%) were referred to SPPC.46 A study conducted in a high-income 

setting reported that the majority of SPPC patients received experimental therapy (79.4%) 

with 35.5% receiving cancer-directed therapy in last month of life.59 Similar findings 

were seen in a low-income setting, with SPPC involvement associated with higher rates 

of chemotherapy administration and completion.41

Location of death: In several studies, SPPC was not associated with a significant 

decrease in the number of patients dying in the hospital as compared to home.42,54,60 

However, in other studies, children referred to SPPC had a decreased risk of dying in-

hospital,43,56,61–63 with one study reporting a shift from 18% to 69% of children dying at 

home rather than the hospital setting after initiation of a SPPC program.63 Children who 

received SPPC also had fewer days in the hospital at the end of life55,62 and spent a greater 

proportion of the terminal phase at home.62 Further, the SPPC cohort was more likely to 

have a documented preference of a home death,14 and most parents of children who died 
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at home with SPPC services described location of death as “a good place” and the death as 

“peaceful.”26

Pediatric patients with late SPPC involvement (occurring < 30 days before end of life) 

had higher odds of dying in the intensive care unit setting over the home/hospice setting 

compared to those with earlier SPPC involvement.59 Accessing SPPC > 30 days before 

death was associated with five-fold decreased odds of admission to the intensive care unit 

with similar decreased odds of mechanical ventilation and in-hospital death.64 Adolescents 

and young adults with SPPC were less likely than those without SPPC involvement to die 

in the intensive care unit or be on a ventilator.7 Odds of being in the intensive care unit on 

a given day were reduced by 79% after SPPC consultation for children with cancer.65 For 

children who underwent stem cell transplant and did not survive, those receiving SPPC were 

less to die in the intensive care unit and less likely to be intubated 24 hours prior to death, 

although they were not more likely to die in the hospital compared with home.60

Intensive medical procedures: SPPC was associated with lower intensity care at the 

end of life when compared to those who did not receive SPPC.64 Specifically, children 

receiving SPPC underwent fewer intensive treatments,7,55 fewer diagnostic/monitoring 

procedures,50 and were less likely to receive mechanical ventilation within 48 hours of 

death52 compared to those not receiving SPPC.

Cost: Cost efficacy for SPPC care was noted in limited-resource setting with less than 

$100 required for SPPC packaged services offered.41 Palliative care utilization predicted a 

decreased cost of $46,632 over the course of the hospital stay (P < .0001) and $1163 per 

day (P < .0001) in a higher resourced setting.44 One study reported children receiving SPPC 

notably had lower total hospital charges,58 whereas mean hospital costs remained unchanged 

following SPPC involvement in another study.56

Advance care planning/resuscitation status: SPPC significantly increased the 

number of end-of-life discussions, and these took place earlier when compared to a 

historical cohort.47 For example, prognosis and resuscitation status discussions occurred 

more commonly and earlier for children who received SPPC,60 and SPPC care 

was associated with an increased number of do-not-resuscitate orders in charts42,50,66 

andcompletion of advance directive (i.e., POLST) forms.52,55,59 Children who received 

SPPC consultation were significantly less likely to experience a resuscitative event than 

those without a SPPC consultation (7% vs. 30.2%).57 Notably, SPPC involvement was not 

associated with a decreased duration of survival.60

Family satisfaction: Positive changes in all 30 analyzed items measuring family 

satisfaction were seen for families receiving SPPC services, 14 of which were statistically 

significant within the domains of patient-provider communication, symptom management, 

and responsiveness of health plans.51 Satisfaction with the overall quality of SPPC was rated 

as excellent across several studies,26,63 and parents reported high satisfaction with palliative 

care programmatic involvement and home-based services and support.62 Ninety percent of 

parents indicated they were very families.67
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Caregiver experience: Caregiver satisfaction with their child’s care improved after 

involvement of SPPC across domains related to symptom management, psychosocial 

support, and communication.28 In another study, family caregivers endorsed significant 

improvement in quality of life after SPPC involvement, and caregiver burden, anxiety, and 

depression also decreased following palliative care involvement 49

Communication: Parents with SPPC team involvement were more likely to receive 

communication related to anticipatory guidance and preparation for death and dying for 

the patient and family.45 In another study, most parents (91%) who received SPPC reported 

that they had the opportunity to talk about death with the palliative care team, and more 

than half (58%) had the opportunity to talk about imminent death with their own child.26 

Importantly, family members reported that health care providers’ willingness to listen 

to parental questions and/or problems increased significantly with inclusion of SPPC.26 

Communication among health care providers also improved with inclusion of SPPC.26

Discussion

This systematic review revealed that children with cancer who received SPPC largly 

demonstrated improved symptom burden and quality of life, increased opportunities to 

plan for care, decreased intensity of medical interventions, and greater likelihood of dying 

in the home. SPPC also did not appear to be associated with decreased duration of 

survival, importantly challenging historical clinician assumptions of and/or barriers to SPPC 

referral.68 Families generally reported satisfaction and improved communication in the 

context of SPPC involvement. Study outcomes may differ based on specialist palliative care 

composition and delivery, longitudinal nature of palliative care relationship, and intensity 

of palliative care intervention exposure; however, limited presentation of data in these 

categories precludes the ability to explore associations across studies.

This review highlights the opportunity for prospective intervention research to establish 

causal relationships between SPPC interventions and outcomes. Existing literature 

that describes and examines outcomes associated with SPPC remains predominantly 

retrospective, although several prospective cohort studies have been presented within recent 

years. Randomized control trials, commonly considered the gold standard in demonstrating 

conclusive value added, are conspicuously absent in this analysis. Although numerous 

challenges exist in designing and implementing randomized control trial methodology 

to study SPPC impact, this remains a critical frontier to explore to advance the field. 

However, nuanced aspects of SPPC services, including ethos, values, relationships, and 

meaning-making, may not be measurable in the context of a randomized control trials, 

and complementary research approaches are needed to explore and describe the complex 

benefits offered by SPPC. For example, SPPC intervention impact may be measured through 

randomized control trial (i.e., does this work?), while integration fidelity may be better 

explored and understood through research with an explanatory focus (e.g., how does this 

work? why? in what circumstances? for whom?).

Additionally, this review highlights the importance of promoting research related to the 

benefits and challenges inherent to SPPC integration on an international scale. By some 
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estimates, ninety-eight percent of children who need SPPC live outside of the United States, 

largely in low- and middle-income countries where access to SPPC clinicians and resources 

are sparse.69 Greater attention towards identifying feasible and culturally-sensitive methods 

for palliative care implementation globally is warranted, building upon existing precedent 

for successful implementation models in resource-poor settings.70,71

This review also underscores the need for more intentional and comprehensive treatment 

of race, ethinicity, and cultural aspects of care within the research construct. Notably, only 

one-third of children included in the studies were Black or Hispanic, raising concerns 

about inclusivity and diversity in the pediatric populations receiving palliative care and/or 

participating in palliative care research. Most studies did not report race or ethnicity in 

any capacity, and this deficit warrants consideration in conjunction with advocacy for 

demographic reporting as a standard in academic publications to better understand health 

equity outcomes across studies. Presently, little is known about how race, ethnicity, and 

culture influence referral to and/or acceptance of SPPC consultation within pediatric cancer 

care. Cultural aspects of care also comprised the least reported NQF domain, offering 

opportunities for investigators to broaden knowledge in this area within future participatory 

palliative care research.

Additionally, opportunities exist for the design and implementation of research involving 

validated patient- and family-centered outcome measures. Few studies included validated 

instruments in the assessment of outcomes, including impact; rather, most studies relied 

on measurement tools created by the research team, highlighting the need for improved 

availability of validated instruments for patient and proxy (e.g., caregiver or clinician) 

reported outcomes to strengthen the science within the field. While pediatric palliative 

care emphasizes the child’s voice in evaluating subjective outcomes, reporting was highly 

dependent on provider perspectives or medical record data with few studies utilizing 

parent-reported outcomes and even fewer including the child’s perspective. We advocate 

for incorporation of validated patient- and family-centered tools whenever possible into the 

framework of future SPPC-related studies.

Outcomes of interest were notably diverse, ranging from cost effectivness to location of 

death to communication satisfaction. The location of end-of-life care was a highly reported 

outcome which seemed to equate end-of-life care occurring at home with a sense of 

“palliative success,” although few studies paired a summary of end-of-life care location with 

actual child or family preference for end of life care location. We advocate for consideration 

of indicators that capture provision of goal-concordant care, as well as indicators that 

describe opportunities to plan and prepare for end of life, as meaningful outcomes to query 

in relation to SPPC impact in future studies.72

Feasibility of SPPC integration was reported as high across studies, with the important 

caveat that holistic evaluation of intervention implementation was limited by the lack 

of details regarding specific SPPC programs offered within most articles. As such, 

implementation fidelity was difficult to decipher when no study reported the extent to 

which the level of SPPC integration was or was not delivered as intended. The lack of 

specificity with respect to intervention fidelity challenged our ability to draw conclusions 
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about outcomes across studies. Clearer depictions of SPPC intervention content and 

implementation, as well as use of standardized metrics of quality, would add depth to the 

interpretation of the outcomes and promote generalizability in future research.

This review was conducted with attention to rigor; strengths include advanced search 

strategies utilizing multiple databases designed and implemented by an expert medical 

librarian, concurrent two-party review with subsequent adjudication, and alignment of SPPC 

impact with NQF domains. However, certain limitations warrant discussion. Exclusion 

of non-English language papers in the search strategy creates a selection bias that 

may influence findings. While comprehensive, advanced search strategies are not perfect 

mechanisms for gathering every publication; for example, requirement of the terms 

“oncology” or “cancer” within the title and/or abstract allowed for appropriate upfront 

culling of articles, however it is possible that some relevant papers may have been missed. 

Likewise, rigorous dual review with third-party adjudication and auditing minimizes but 

does not wholly eliminate chance of human error within the process. More than half of 

studies were conducted in the U.S., and the authors acknowledge that the preponderance 

of U.S.-centric articles may limit the generalizability of findings globally. Study design 

limitations within included papers, such as single site approach, retrospective methodology, 

and lack of consistent diversity within studied cohorts, may influence the generalizability 

and reliability of findings. Finally, data heterogeneity and type precluded meta-analyses, 

which is a limitation of this paper.

Conclusion

Evidence indicates that SPPC may be associated with improved illness and end-of-life 

experiences for children with cancer and their families. Future research to improve care 

for children with advancing cancer and their families may benefit from a comparative 

effectiveness approach with clear description of palliative intervention content and delivery, 

use of validated metrics, and report of feasibility and acceptability from the perspectives 

of patients, families, and clinicians. Multi-site studies with the ability to execute randomize 

control trial design and recruit diverse participants may also strengthen the science by 

enhancing generalizability, establishing causal effect, and promoting inclusivity, cultural 

awareness, and sensitivity, respectively. Additionally, nuanced aspects of SPPC may be 

better identified and understood through complementary, exploratory research approaches. 

As the field of pediatric palliative care continues to expand and mature, meaningful 

opportunities exist to advance research agendas and shape how SPPC interventions for 

children with cancer are conceptualized and investigated.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Message:

Comprehensive review of existing literature suggests that integration of specialty 

palliative care in pediatric oncology benefits patients and families. As the field 

advances, development of multi-site and/or randomized control studies using comparative 

effectiveness methods and validated patient- and family-centered metrics may further 

strengthen the science.
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Fig. 1. 
Preferred reporting items for systematic reviews and meta-analysis diagram.
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Fig. 2. 
National Quality Forum indicator domains identified within included articles.
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Fig. 3. 
Outcomes, reporting sources, and measurement tools identified within included articles.
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Table 1.

Study Eligibility Criteria

PICOTS question: Is involvement of SPPC, compared to usual care alone, associated with changes in outcome related to child/family 
experience (e.g. symptoms, quality of life, parent bereavement), health care utilization, markers of goal-concordant care or opportunity to plan, 
or patterns of end of life care?

Population: Children with cancer and their families

Intervention: SPPC involvement/integration

Comparator: Absent or usual (i.e., late/delayed) involvement of SPPC

Outcomes: Quantitative metrics related to child/family outcomes; downstream health care utilization; processes related to goal-concordant care 
or opportunity to plan such as communication, decision-making and advance care planning; details related to SPPC-oncology collaboration; 
patterns of end-of-life care; bereavement outcomes; and SPPC intervention timing, delivery, feasibility and acceptability

Timing: From cancer diagnosis through end of life and into bereavement Setting: Home, hospice facility, outpatient setting, inpatient setting

Inclusion Exclusion

• Original research involving data on children or adolescents (aged 
</= 18 years) with cancer and/or their families anytime from diagnosis 
through EOL 
• Published before April 4, 2020 
• Investigates SPPC involvement and associated outcomes 
• Has a comparator arm (see above) 
• Includes at least one outcome measure (described above) 
• Study design can include: prospective (e.g. experimental) studies 
or observational studies (e.g., cohort studies; retrospective and cross-
sectional studies)

• Studies about knowledge, attitudes or beliefs about PPC 
• Case reports, letters, commentaries, reviews, or gray literature 
including abstracts and non-peer reviewed publications 
• Studies that lack information regarding specific enrollment 
numbers for pediatric patients with cancer diagnoses 
• Articles not published in the English language

Abbreviations: specialty pediatric palliative care, SPPC
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Table 3.

Quality Appraisal via the Newcastle Ottawa Scale

Cohort Studies

Author 
Date

Selection Comparability Outcome

Representativeness 
of exposed cohort

Selection 
of non-
exposed 
cohort

Ascertainment 
of exposure

Outcome 
of 

interest 
not 

present 
at start 
of study

Comparability 
of cohorts on 

basis of design 
or analysis

Assessment 
of outcome

Adequacy 
of length 
of follow-

up

Adequacy of 
follow-up of 

cohorts

Groh 
2013

(a)*representative 
of the community

(a)*drawn 
from same 
community 
(i.e., pre/
post)

(a)*secure 
record

(b) no Information not 
provided

*record 
linkage & 
self report

(a)*yes (a)*complete 
follow-up

Groh 
2014

(a)*representative 
of the community

(a)*drawn 
from same 
community 
(i.e., pre/
post)

(a)*secure 
record

(b) no Information not 
provided

*record 
linkage & 
self report

(a)*yes (a)*complete 
follow-up

Hays 
2006

(a)*representative 
of the community

(a)*drawn 
from same 
community 
(i.e., pre/
post)

(a)*secure 
record

(b) no Information not 
provided

*record 
linkage & 
self report

(a)*yes (a)*complete 
follow-up

Lafond 
2015

(a)*representative 
of the community

Information 
not 
provided

(a)*secure 
record

(a)*yes Information not 
provided

*record 
linkage & 
self report

(a)*yes (a)*complete 
follow-up
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