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or when there is a prior psychiatric history in a family member. While it is important not
to overemphasize psychopathology, there is also a risk in minimizing or not recognizing it.
Any psychological response, however benign initially, can develop into a more complex symptom
under the sustained stress of illness. Thus, the severity of symptoms, particularly in terms of intensity
and duration, must be continually assessed relative to the child’s current reality” [2] (p. 9). Furthermore,
psychological symptoms often present in ways that, at least initially, appear indistinguishable from
physical distress (e.g., fatigue may in fact be indicative of depression). It often takes highly skilled
medical and psychological evaluation to differentiate the source of the distress.

Children’s drawings can be clues to identifying psychological symptoms.

The following two images drawn by hospitalized children (Figure 13 [2] (p. 64) and Figure 14 [2]
(p. 65) are striking for their emptiness and isolation. In Figure 14, the stark isolation is ‘relieved”
only by an ominous-looking television. Contrast these two images with Figure 15. Although this
artist was older (an adolescent), it is not only age that accounts for the difference in what his drawing
communicates. Despite being alone in the hospital room, there is a sense of involvement in life.
The door has a window, there are two beds suggesting the possibility of a roommate, and the boy is
engrossed in (ironically) a popular hospital series. His favorite stuffed animal sits at the foot of his
bed. While a diagnosis cannot be based on drawings alone, the first two images certainly raise the
question of depression in these children and can furnish an opening in a psychological evaluation
or psychotherapy.

Figure 14. Alone in the hospital.

Figure 15. Being in the hospital.
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Occasionally children will name the symptom explicitly; in Figure 16 [8] (p. 27), a sibling describes
the intensity of her feelings regarding the illness of her younger sister and includes depression in the
triad of emotions.

R wany toburst
Aepression,
madagss, Sadness

Figure 16. A heart that wants to burst.

Distinguishing the clinical disorder of depression from sadness or anticipatory grief in seriously-ill
children can be a poignant challenge. Thus, in Figure 17 [2] (p. 49), a child who had a large tumor in
her cheek (thus the bands across the little figure’s face) entitled her implicit self-portrait: “From me to
everybody.” The image reflected not depression, but rather her sadness and grief—her separateness
from everyone—as she faced death.

-fnorr; me to wsm,bodsf
Figure 17. From me to everybody.

Anxiety can emerge in many contexts, from specific triggers (e.g., procedure related) to a
generalized sense of foreboding. It is the latter that can be difficult to identify and address in children.
A four-year-old child being cared for in home-hospice would not verbally acknowledge that he had
any symptoms of any kind. However, he described a dark and threatening drawing as “a batman
tunnel. It's completely dark, but I wasn’t scared” (Figure 18) [17] (p. 85). This image certainly connotes
anxiety or distress—especially in contrast with his earlier bright pictures (Figure 19) [17] (p. 85).
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Figure 19. Untitled.

Nightmares are not uncommon manifestations of anxiety. Thus, this interchange:

Psychologist: What are your bad dreams about?
Child: Monsters, a snake biting....
Psychologist: When you have those bad dreams, what do you think you are worried about?

Child: You dying. Everyone dying in the world and leaving me alone.... [2] (p. 122-123)
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In a drawing by another child (Figure 20) [2] (p. 123), he portrayed himself in bed, overwhelmed

by a grotesque monster who seems to be “breathing terror” toward him. The boldly printed word
“EEEK” was the only verbal accompaniment that the child could offer.

e, E‘(:(—

Figure 20. Nightmare.

9. Conclusions

Many children are capable of describing symptoms vividly, whether in words or images, even at

times offering an explanation or interpretation as to their significance. These selected narratives
underscore the inextricable nature of the physical and psychological in the expression of many
symptoms. Their complexity is testimony to the crucial need for an interdisciplinary treatment
team and the paramount importance of ongoing communication among the children, families,
and professionals who care for them.
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Abstract: Given the broad focus of pediatric palliative care (PPC) on the physical, emotional,
and spiritual needs of children with potentially life-limiting illnesses and their families, PPC
research requires creative methodological approaches. This manuscript, written by experienced
PPC researchers, describes issues encountered in our own areas of research and the novel methods we
have identified to target them. Specifically, we discuss potential approaches to: assessing symptoms
among nonverbal children, evaluating medical interventions, identifying and treating problems
related to polypharmacy, addressing missing data in longitudinal studies, evaluating longer-term
efficacy of PPC interventions, and monitoring for inequities in PPC service delivery.

Keywords: pediatric palliative care; research methods; outcomes

1. Introduction

Pediatric palliative care (PPC) has an expansive mission. In our care of children with potentially
life-limiting illnesses, we take into consideration the physical, emotional, spiritual, and relational needs
of children and their families [1]. From a clinical perspective, the task of identifying and addressing
needs in so many domains is difficult; developing a research agenda that includes all relevant areas
of study is equally challenging. There are many important questions that we need to answer as
a field. While identifying the question is usually straightforward, designing a high-quality study to
answer that question is often tricky. Fortunately, the science of research design is evolving, and novel
methodologic approaches can make the barriers to PPC research less daunting. As experienced PPC
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researchers, we have each faced the gap between defining the question of interest and identifying how
best to study it. For this manuscript, we have selected challenges that we have encountered in our
own work and identified potential methodologic approaches to address each of them. Our objective is
to describe approaches to a broad range of issues encountered in PPC research, but the list is based on
our own areas of expertise, and as such, is not comprehensive. We have highlighted other palliative
care studies (adult or pediatric) that utilize the proposed methods whenever possible. Specifically,
this manuscript describes approaches to: assessing symptoms among nonverbal children, evaluating
medical interventions, identifying and treating problems related to polypharmacy, addressing missing
data in longitudinal studies, evaluating longer-term efficacy of PPC interventions, and monitoring
for inequities in PPC service delivery. The goal of this paper is to motivate novice and experienced
researchers by highlighting specific examples of state of the art methods to address some of the current
challenges in PPC research.

2. How Can We Assess Pain and Other Symptoms in Nonverbal Children?

2.1. Significance of the Issue

Symptom burden is a persistent problem among children receiving PPC, necessitating better
assessment, communication, and management. Children near end of life experience both physical
(such as fatigue, pain, dyspnea, cachexia, and nausea [2—4]) and emotional symptoms (for example,
sadness, anxiety, and irritability [4,5]). Progressive metabolic conditions may have organic behavioral
symptoms that can become increasingly difficult to treat [6]. Further, symptoms often overlap [2,3,5],
with fatigue and pain occurring in nearly all children at end of life [2,7,8]. Accurate symptom
assessment is the first step toward better management. However, some children are unable to
communicate verbally, which complicates this assessment. Inaccurate evaluation of symptoms may
result in inadequate treatment and/or unnecessary interventions and polypharmacy. Furthermore,
poorly managed symptoms can affect quality of life, satisfaction with care, and parent well-being years
later [9-13].

2.2. Methodologic Challenges

Methodologic issues have impeded progress in symptom assessment among children receiving
PPC. A major barrier is the lack of standardized tools with established psychometric properties.
Historically, symptom measures have been created for a specific study or extrapolated from work
with adults. Often the format and content are not tailored to the child’s condition or developmental
level. Nor have studies consistently reported on other aspects of the symptom (such as type, frequency,
severity, or degree of distress [4]). Most studies focus on cancer and rely heavily on symptom tallies
from chart reviews or retrospective mother and nurse report. The views of fathers are usually absent,
and only one study has included child self-report [14]. While nurses often assume the primary role
for symptom assessment and management, nursing and parental reports of children’s symptoms
are rarely compared. Additionally, we need to better understand symptom trajectories and identify
predictive associations with other quality indicators (such as quality of life/death, satisfaction with
care, and parent outcomes).

2.3. State of Art or Novel Approaches to Surmount Challenges

Methodologically rigorous research is essential to lessen symptom burden among children
receiving PPC. Measures should: (a) be standardized; (b) include multiple informants, particularly
children, mothers, and fathers; (c) encompass diverse health conditions; and (d) be collected
prospectively. Obtaining patient-reported outcomes may be difficult for children who are nonverbal
due to developmental level, disease progression, or treatment (for example, tracheotomy, pain
medication). However, training research staff to assist children using accommodative strategies
(such as reading questions aloud, utilizing communication boards/electronic touch pads/adaptive
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devices) can minimize problems due to fatigue, cognitive deficits, or physical ability. Direct observation
and brief ecological momentary assessment through phone call, texting, or short online surveys can
also help. If children cannot reliably report, proxy-reports of parents or nurses may be required.
A mixed method and multi-informant approach is typically recommended.

Pediatric palliative care research to characterize symptomatology, identify associations with
other outcomes, and evaluate interventions is now underway. The study Charting the Territory
includes longitudinal symptom assessment among children with progressive, metabolic, neurological,
or chromosomal conditions [15]. The Pediatric Quality of Life and Evaluation of Symptoms Technology
(PediQUEST) study has examined the efficacy of providing real-time feedback to providers about
electronic patient-reported outcomes on symptom burden and quality of life in children with advanced
cancer [14,16]. With continued efforts and attention to methodological rigor, we can achieve meaningful
progress in symptom management for children with life-limiting conditions.

3. How Can We Assess the Impact of Medical Interventions on Children with Serious Illness?

3.1. Significance of the Issue

One challenge in providing PPC is the limited evidence base for treatments [17]. We often rely on
the adult literature about effective interventions and therapies, despite the potential risks associated
with “off-label” medication use [18] and challenges in translating adult data for pediatric use [19].
Similarly, the adoption of procedures may outpace the evidence base. For example, a 2013 Cochrane
review of gastrostomy tube feeding in children with cerebral palsy did not identify any studies meeting
inclusion criteria, concluding that “considerable uncertainty about the effects of gastrostomy tube
feeding for children with cerebral palsy remains” [20]. Despite this uncertainty, gastrostomy tubes are
common: in two population-based studies of children with neurologic impairment, approximately
10% had gastrostomy tubes [21,22].

3.2. Methodologic Challenges

While ideally every intervention would be subjected to a large, high quality pediatric randomized
controlled trial, ethical challenges, identification of adequately sized samples, and funding issues
often interfere [23,24]. Also, children with complex medical conditions may not meet inclusion
criteria for many trials [25]. A study of clinical trials in adolescent depression found that nearly
70% excluded children with “any current significant physical condition” [26]. Recruiting families for
PPC-specific trials can also be difficult [27]. For these reasons, health administrative data has emerged
as an appealing alternative for bolstering the evidence base for treatments in pediatrics [28]. However,
this alternative is not without its challenges. While these data sources are population-based—with
real-world outcomes and large samples, even for relatively rare diseases—they also pose challenges.
For children with complex disease or multiple comorbidities, the granular clinical details necessary to
identify comparable intervention and control groups are often lacking. Therefore, in PPC studies using
health administrative data, population heterogeneity is often a significant issue.

3.3. State of Art or Novel Approaches to Surmount Challenges

Among several options for managing heterogeneous populations in health administrative data
are two fairly new methodologies that may be helpful in PPC research design. First, since identifying
an appropriate control group is often impossible, one option is to use each individual as his or her own
control. In an exposure-crossover design, the rate of a recurrent outcome is compared before and after
an exposure [29]. Because every individual has the same profile of fixed characteristics before and after
the exposure, the design itself controls all patient-level factors that are stable over time. Self-matching is
useful for estimating population-wide effects but has limited ability to evaluate the influence of clinical
characteristics, which can vary over time. For these situations, longitudinal models that allow the
values of clinical covariates to change over time are required. Second, in a heterogeneous population
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the question is often about differential effects across subgroups. In latent class analysis and other
mixture models, the statistical model can group individuals into classes based on clusters of traits
that predict outcomes [30]. In traditional regression models, the independent effect of each trait on
the outcome is estimated, whereas latent class analysis identifies patterns in the combined effects of
multiple traits on the outcome, allowing a richer description of subgroups within a heterogeneous
population [31], as exemplified in two recent PPC studies [32,33]. Latent class analysis can identify
potential subgroups of patients, sharing similar observed characteristics, who might experience
different effects from a given treatment. This approach is similar to traditional subgroup analysis but
surmounts some of the methodological challenges of sub-group analyses, including low statistical
power, falling prey to type I errors, and failing to identify higher-order treatment effect interactions [31].
Thus, methodologies like the exposure-crossover design and latent class analysis can be helpful to
manage population heterogeneity in studies evaluating the effectiveness of interventions among
children receiving PPC.

4. How Do We Monitor and Manage the Problems Arising from Polypharmacy?

4.1. Significance of the Issue

The goal of pharmacotherapy in children receiving PPC is to alleviate existing symptoms
while minimizing side effects. Children receiving PPC may have increasing polypharmacy as their
physical symptoms progress [34]. Children with polypharmacy may take five or more medications
simultaneously, and in PPC these regimens frequently include multiple high-risk medications (such as
opioids, psychotherapeutics, and anticonvulsants) [34-37]. Problems from polypharmacy may
include increased risk for side effects, adverse drug events, drug-drug interactions, and drug-disease
interactions [36—40]. Evidence to guide pharmacotherapy for children receiving PPC is limited for
single medications and almost non-existent for complicated regimens.

4.2. Methodologic Challenges

Methodologic challenges complicate detection and management of problems from polypharmacy.
First, few population-level data sources contain information about exposures (medications) and
outcomes (adverse drug events). Infrequent adverse drug events represent “needles in the haystack,”
and large comprehensive data sources are required to complete pharmacoepidemiologic studies in
populations with rare conditions. Second, identifying outcomes is challenging in both population
and clinical studies. Few outcome measures—either case definitions of adverse drug events or
patient-reported outcome measures—are available in pediatrics, let alone for children receiving PPC.
Third, children receiving PPC may experience multiple treatment- and condition-related symptoms,
and this overlap complicates the detection of adverse drug events. Finally, even when evidence exists
to support management strategies, translating generalized recommendations to unique and complex
PPC patients is difficult [41,42].

4.3. State of Art or Novel Approaches to Surmount Challenges

Fortunately, recognition of the risks of polypharmacy has driven the development of new
approaches to meet these challenges. Enhanced data sources now permit population-level
pharmacoepidemiologic studies, including in ambulatory settings [35-37]. National data sources
provide large enough sample sizes to analyze patterns of medication exposure in patients with
rare diseases [43], and the increasing availability of integrated clinical data may allow for better
detection of adverse drug events. Furthermore, big data algorithms allow for the assessment of
exposures—including exposures to multiple drug combinations—at increasingly smaller intervals
(such as on a daily or even hourly basis) [35]. Improved temporal resolution will increase our ability
to understand the sequence of events leading to problematic polypharmacy, allowing us to target
interventions toward periods of increased risk.
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Limited availability of objective patient data complicates the identification of adverse drug events
in clinical studies. The Food and Drug Administration’s Best Pharmaceuticals for Children Act
has prioritized the development of outcome measures of drug safety and efficacy in children with
intellectual and developmental disabilities [38,44]. Patient- and proxy-reported symptom assessments
developed for PPC patients [14,16] are now being studied for their specific utility in assessing
symptom variation before and after medication changes. Patient-Reported Outcomes Measurement
Information System (PROMIS) is also expanding the availability of pediatric-specific patient-reported
outcome measures, even for those children with neurologic impairment [45,46]. Utilization of these
measures may identify changing symptomatology, which can guide therapeutic decisions and enhance
medication safety [14,47]. Ultimately, evolving multi-center PPC research networks will enable more
rigorous evaluations of medication management strategies specific to PPC patients [41,48].

5. How Can We Address Problems Arising from Missing Data in Longitudinal Studies?

5.1. Significance of the Issue

Longitudinal studies of PPC patients are particularly prone to missing data because PPC patients
have a high level of morbidity and mortality, and are thus often unable to complete assessments,
especially as their illness advances or their symptoms worsen. The subsequent presence of missing
data in these studies erodes precision and threatens the validity of results. Said differently, the loss of
precision results in decreased statistical power to detect meaningful differences in effects, and reasons
why the data are missing can introduce potential biases in the estimation of effects [49]. If we ignore the
presence of missing data in a PPC study, and children who are sicker are more likely to have missing
data, inferences made based on data from the remaining less-ill or less-symptomatic participants can
be misleading, failing to reflect what happened to all the participants, and may over- or under-estimate
associations or treatment effects.

5.2. Methodologic Challenges

Analytic approaches for handling missing data are all based on three different possible
assumptions about the mechanisms that can result in missing data: missing completely at random
(MCAR), missing at random (MAR), and missing not at random (MNAR). The analytic approach
of last observation carried forward is easy to implement but should be avoided even when missing
data are MCAR [50]. The analytic approaches of complete-case analysis and unweighted generalized
estimating equations make a strong assumption that the data are MCAR (that is, missing data is
independent of both observed and unobserved data [51]), an assumption that is unrealistic in a PPC
study of patients with high-levels of symptom burden, psychosocial stress, and death. MCAR methods
might be sufficiently valid with a small amount of missing data (<5%) but otherwise can lead to serious
bias and loss of precision [52]. If the data is assumed to be MAR (that is, missingness depends only
on observed data), there are several practical approaches for handling missing data [53], including
multiple imputation (MI), weighted procedures that adjust for drop out, and maximum likelihood
model-based approaches, such as mixed-effects models. Of note, for these approaches to be accurate,
other assumptions (such as no model misspecification) need to be met, and MI requires large sample
sizes and strong covariates [49]. Methods exist to test whether the data are MCAR or MAR using
data from the study but, importantly, no test exists to rule out the possibility that the data are actually
MNAR (that is, missingness is related to unobserved characteristics, such as an unexpected progression
of disease or worsening of symptoms, even after accounting for observed data). Importantly, if the
missing data is believed to be MNAR—which is most often likely—the missing data mechanism should
not be ignored [49].
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5.3. State of Art or Novel Approaches to Surmount Challenges

Ideally, the impact and potential bias of missing data is reduced by how the study is designed [52].
This can be done by enabling multiple ways to collect not only the primary data regarding participants,
but also auxiliary data. By this phrase “auxiliary data,” we mean data collected expressly to address
problems that will arise from the expected degree of missingness of primary data elements. Auxiliary
data need to be associated with the outcome and should be easier or more feasible to collect than
the outcome data. Some approaches to gathering auxiliary data include administration of a short
assessment containing only three to five items that are presumed to be highly correlated with the
primary outcomes; obtaining assessments from other informants; and measuring variables that might
be surrogate outcomes (which is to say, an outcome that is not the most valued main outcome, such as
reduction in the level of a symptom, but instead a proxy outcome or a process measure that is strongly
associated with the valued main outcome, such as a biomarker or the receipt of an effective symptom
ameliorating medication) [49,52].

If the missing data might be MNAR, the methods described above under the MAR assumptions
can be used for the primary analysis of incomplete longitudinal data, as these models are robust to
departures from MAR [50], but additional analyses using MNAR models should be performed to
examine the extent to which inferences from the primary outcome model vary across the different
scenarios for missing data. There are three main approaches to performing these sensitivity
analyses [54]: selection models [51], pattern-mixture models [55,56], and shared random effects
models. These methods pose their own challenges [57], but we believe that the combination of MAR
models and sensitivity analyses using MNAR models is the best way to advance our knowledge and
understanding in the face of missing data in PPC studies.

6. How Can We Assess Longer-Term Outcomes of Interventions?

6.1. Significance of the Issue

Studies comparing children with and without PPC involvement suggest that PPC results in
improved symptom management, fewer invasive procedures, and more comprehensive anticipatory
end-of-life guidance [58-60]. The few published randomized controlled trials (RCTs) evaluating PPC
interventions also demonstrate improved symptom burden and quality of life, clearer adolescent
goals of care, and improved parental mood [16,61-63]. All studies included outcome measurements
at specific time-points after the intervention. Among the RCTs, the longest follow-up was 9 months,
and investigators observed substantial participant-attrition over time [16,48]. Although proximal
efficacy is important, the lack of long-term observation represents a crucial gap in knowledge [64].
Trajectories of serious pediatric illness are long-lasting and characterized by fluctuating and/or chronic
symptoms, varying acuity and needs, and diverse psychosocial sequelae [17,34,65-67]. Furthermore,
parents and healthy siblings are also at risk for delayed consequences (such as poor mental health
and risky health behaviors) [68-71]. Improving these outcomes demands that we also evaluate the
durability of PPC interventions among patients and their families.

6.2. Methodologic Challenges

Demonstrating long-term benefit will not be easy. First, adult studies suggest palliative care
interventions may have short-lived effects; a recent meta-analysis of RCTs showed improved quality of
life and symptom burden at 3-months, but not at 6-months [72]. Second, measuring quality of life among
children with serious illness is challenging, particularly since validated instruments are limited [73].
Third, outcomes beyond quality of life are important; we also wonder about patients” functional
outcomes (for example, return to school), parent and sibling outcomes (such as caregiver burden), sibling
outcomes (such as adjustment), and experience-specific sequelae (such as bereavement outcomes).
Fourth, relevant follow-up times depend on patient trajectories, which vary across individuals and
diagnoses. Additionally, the possibility of external factors modifying outcomes increases with longer
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follow-up times. Finally, if findings suggest minimal long-term efficacy, the appropriate response is
unclear: are improved short-term outcomes sufficient to warrant implementation, or do we delay
implementation until we develop boosters to extend efficacy?

6.3. State of Art or Novel Approaches to Surmount Challenges

Addressing these challenges requires a multi-faceted approach. We should determine what is
important to stakeholders, when it is important, and how we can best measure it, which may require the
development of new instruments. Due to variability in patient and family- experiences, studies must
be longitudinal and include repeated measures. Rather than describing scores at isolated time-points,
novel approaches might include “areas under the curve” or comparisons of trajectories between
patients who do or do not receive interventions. Investigators should consider interdisciplinary and
community partnerships to facilitate longer-term follow-up (for example, partnering with teachers to
assess bereaved siblings [70]). Lastly, we must leverage cooperative research groups to enroll sufficient
numbers of children and families. Serious illness in children endures. It is time to determine if and
how the impact of PPC interventions endures too.

7. How Do We Monitor for Inequities in the Provision of PPC?

7.1. Significance of the Issue

The World Health Organization promotes a “vision of a future in which all people have access
to health services that are provided in a way that are coordinated around their needs, respects their
preferences, and are safe, effective, timely, affordable, and of acceptable quality” [74]. Unfortunately,
in PPC we face many unanswered questions about inequities in PPC provision. International research
indicates that not all children who might benefit from PPC receive it. Reported PPC referral rates for
children who died after any life-threatening condition vary widely across countries and institutions,
with reported rates ranging from 8% to 39% [75-80]. Among children with cancer, rates tend to be
higher, with a 63% referral rate reported in one Canadian study [80]. The evaluation of characteristics
between children who do and do not receive PPC identifies concerning inequities. Referral rates
are lower among children living in rural areas or low-income neighborhoods [80] as well as for
African-American children and those without private insurance [76]. Studies show that in child health
overall [81], as well as in PPC [82], barriers to accessing appropriate services are multilevel, requiring
intervention at the level of the child and family, healthcare provider, health system, and broader
society [81,82].

7.2. Methodologic Challenges

Inequities in receipt of PPC have been identified primarily through the use of population-based
health administrative data [76]. However, administrative data are not available everywhere, and they
do not show the origin of the disparity (for example, healthcare providers may preferentially offer
PPC or certain families may be more likely to decline PPC involvement). Misclassification is also
possible: families might receive excellent PPC through community providers, and this care may not be
identified in administrative data. Additionally, for families who decline PPC, we know little about
individual-level (such as lack of knowledge) or societal-level (such as general distrust of the healthcare
system) factors that may affect their decision-making [81].

7.3. State of Art or Novel Approaches to Surmount Challenges

Despite the limitations of currently available health administrative data, continued use of these
data will help assess the effect of interventions to address disparities. Locally, or where administrative
data are not available, comparing demographic characteristics (such as ethnicity, race, language
spoken, income, geographic area) among referred children to those of the population served by the
institution may highlight potential inequities [83]. Alternatively, as part of morbidity and mortality
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rounds for children who die within an institution, differences in demographic characteristics between
children who did and did not receive PPC could be examined. Further evaluation of disparities in
PPC provision may also be facilitated by development, implementation, and validation of “trigger”
systems through electronic medical records to identify children who have been diagnosed with
a life-threatening condition based on published International Classification of Diseases, Tenth Revision
(ICD-10) codes [39,84-87], or other disease- or family-related factors [88]. Such systems may help
overcome referral biases among health professionals. They also offer the opportunity to explore
decision-making when the system is triggered but a referral does not happen. Qualitative research to
explore the views of health providers and families when referrals do not happen would allow for the
identification of contributing factors, which could further help with the monitoring and guiding of
efforts to reduce inequities.

8. Conclusions

As PPC providers, we pride ourselves in finding creative solutions to seemingly intractable
clinical challenges. To address the seemingly unanswerable research questions that are ubiquitous in
PPC, we should apply the same “think outside the box” approach to our methodologies. Pushing the
boundaries of research design will help us provide the best possible care to children with potentially
life-limiting illnesses and their families.
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Abstract: Despite vast improvements in disease-based treatments, many children live with
life-threatening disorders that cause distressing symptoms. These symptoms can be difficult to
comprehensively assess and manage. Yet, frequent and accurate symptom reporting and expert
treatment is critical to preserving a patient’s physical, psychological, emotional, social, and existential
heath. We describe emerging methods of symptom and health-related quality-of-life (HRQOL)
assessment through patient-reported outcomes (PROs) tools now used in clinical practice and novel
research studies. Computer-based and mobile apps can facilitate assessment of symptoms and
HRQOL. These technologies can be used alone or combined with therapeutic strategies to improve
symptoms and coping skills. We review technological advancements, including mobile apps and
toys, that allow improved symptom reporting and management. Lastly, we explore the value of
a pediatric palliative care interdisciplinary team and their role in assessing and managing distressing
symptoms and minimizing suffering in both the child and family. These methods and tools highlight
the way that novel, new, and innovative approaches to symptom assessment and management are
changing the way that pediatrics and pediatric palliative care will be practiced in the future.

Keywords: pediatric palliative care; quality of life; symptom management; hospice; patient-reported
outcomes; mobile apps

1. Introduction

Over 400,000 US children live with life-threatening or chronic, complex conditions [1,2].
Over 12,400 children are diagnosed with cancer annually in the United States [3]. Despite vast
improvement in overall survival, less attention has been focused on comprehensively assessing and
treating symptoms. Even with a bevy of new cancer-directed therapies, children continue to suffer
from distressing symptoms such as pain, fatigue, nausea/vomiting, decreased appetite, anxiety,
and depression [4-6]. Symptoms may arise from the disease itself, or commonly from the treatments
prescribed. Many of the symptoms children suffer through are experienced in the home setting, away
from the hospital, contributing to the perception of few treatment options [7]. Numerous factors lead
to poor symptom control at the patient, parent, healthcare team, and system levels [8]. These include
a lack of provider time and skill in addressing symptoms, infrequent use of systematic assessment
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tools, and provider uncertainty around the accuracy of pediatric patient-reported symptoms [8,9].
Patient forgetfulness, the desire to be a “good patient”, and the belief that one needs to experience
symptoms for better chance of cure also impact symptom reporting [10,11]. System challenges
include lack of sufficient integrative medicine, chronic pain, psychiatry, psychology, and palliative care
resources to meet patients’ needs [12-14]. Multiple interventions have been attempted to improve
the reporting of symptoms by patients and families, such as improved outpatient screening [15],
frequent monitoring [8,16,17], increased use of patient-reported outcomes (PROs) [5,18], technological
advances [8,16,17], and embedding palliative care experts within oncology centers [19]. In this article,
we describe the current state of symptom assessment and management within pediatric palliative care,
with a focus on pediatric oncology. We also describe emerging and novel approaches to symptom
assessment for patients with serious and complex illness.

2. Technological Advances for Symptom Assessment, Reporting, and Management

Technology use in America is ubiquitous. Ninety-five percent of Americans own a cellphone [20];
70% own a smartphone, up from 35% in 2011 [20]. Of US adults aged 18-29 years, 100% own
a cellphone, with 92% owning a smartphone [20]; among 12-17 year-olds, nearly three-quarters own
a smartphone [21]. Along with mobile phones, Americans own a range of other devices; nearly
80% of US adults own a computer, and 51% own tablet devices [20]. Roughly three-quarters have
internet access in the home [22]. Of teens and adults ages 18-29 years, nearly 100% use the internet
regularly [21,22], and 71-86% are social media users, often accessing sites daily [21,23]. Notably,
the use of these devices has extended into the healthcare setting. Technology has changed how patients
and clinicians communicate with each other outside of the hospital and how patients or parents
connect with other families online. Patients utilize technology to remember appointments, instructions,
and enhance their medication adherence [24,25].

As technology plays a larger role in children, patients, and families lives, hospitals, clinicians,
and researchers have attempted to utilize technology for symptom assessment and integrate reports
into the medical record. In technology’s most simple form, patients can be called or emailed symptom
questionnaires to complete. This can be done while patients are in the hospital or waiting room,
yet an important application is for longitudinal symptom tracking while patients are at home. Systems
must be reliable, accurate, and permit efficient collection of symptom and health-related quality of life
(HRQOL) data.

Electronic systems, usually employing a handheld computer and touch screen, are quite acceptable
to patients [26-29]. While relatively little comparison of technology-based versus paper-based modes
of administration has been conducted, one study found data equivalence between app-based and
other delivery methods [30]. Another (n = 19) study of children with or without a speech or voice
disorder also found that the scores did not differ between paper and pencil and electronic handheld
device groups. However, the percentage of children who made answering errors or omissions was
significantly smaller in the group who used an electronic handheld device. The device also permitted
more efficient collection and manipulation of data [31].

Increasing in complexity, survey results can be fed back to the research team and physician in
real time. Electronic methods of collecting data from patients have also allowed the presentation of
real-time symptom and HRQOL measurements to clinicians, at the time of the clinical encounter with
the patient. Feedback to clinicians is viewed favorably by patients [32,33] and clinicians alike [33].
Moreover, this strategy is feasible in busy oncology practices [34], does not increase consultation time,
facilitates patient-clinician communication about symptoms or HRQOL, and increases the likelihood
that symptom issues are addressed [33,35-38]. Many technology-based PRO collection systems permit
assessment of symptoms and HRQOL in between clinic visits, at times that the clinician would not
otherwise understand the patient’s condition. This is especially important since patients may be
unwilling to call the office, and routine PRO assessment may provide opportunities to attend to
symptoms before they escalate.
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3. Assessment of Child Symptoms and Health-Related Quality of Life

The Science of Self and Proxy Reporting

Accurate symptom reporting, timely assessment, and expert treatment are critical to preventing
additional decrements to the patient’s physical, psychological, emotional, social, and existential
domains of heath. Child self-report is considered the gold standard for assessing symptom burden and
HRQOL, as parents and clinicians tend to under-report the severity and number of symptoms children
are experiencing [39,40]. Discrepancies among reporters have been demonstrated in several disease
groups, including children with cancer, congenital cardiac disease, and those who are status-post
bone marrow transplantation [41-43]; however, the direction of this association can vary. For example,
parents of children with sickle cell disease have been shown to give worse ratings of their child’s
HRQOL compared with the child’s ratings [44].

In general, concordance is better (informant discrepancy is less) with physical symptoms
compared with psychological symptoms [45,46]. This difference was recently demonstrated to
be true in a population of children who received a pediatric palliative care consult and may be
explained by the fact that physical symptoms are more readily assessed based on biomedical or
behavioral changes [47]. Parent ratings can also be affected by their own life experiences, mental
state, and distress levels [43,45,48-50]. Considerations around use of child self-report versus parent or
clinician proxy-report are summarized in Table 1. In the end, the best approach to differing perspectives
is to take advantage of their diversity, incorporating all viewpoints to provide a more global picture of
the child’s experience [43].

Table 1. Considerations around use of self, parent and clinician report when assessing child symptoms
and health-related quality-of-life (HRQOL).

Self-Report Parent Report Clinician Report

e For subjective outcomes
(e.g., symptoms, HRQOL),
the person experiencing
the outcomes is the expert.
Thus, self-report is considered
the gold standard

e  Parent often has a longstanding and
nuanced knowledge of child; besides
the child, is often considered
“the expert” regarding
the child’s experience

e May or may not be familiar with
child, which can impact ratings

Various factors (e.g., medical,
developmental, cognitive) may
influence self-report

When child unable to self-report,
parent report is often considered
the next best alternative

Valuable when the child cannot
self-report due to developmental
considerations or illness

Young and seriously ill children may
be limited in their ability to
self-report at all

In general, greater agreement with
child ratings for observable
functioning (e.g., physical symptoms
and HRQOL) and less for
functioning that cannot be observed
(e.g., emotional symptoms

and HRQOL)

Like all raters, reports may be
colored by the rater’s own
experiences, beliefs, skill level,
academic interests, expectations and
points of reference

May be influenced by parent factors,
such as parent anxiety or distress
(generally associated with worse
ratings) as well as parent
expectations and points of reference

Clinicians may have the experience
of caring for many children under
similar circumstances, which can
shape their views about a particular
child’s experience

Parent proxies can also provide
input regarding the parent and
family experience

Since child self-report is taken to be the gold standard when it comes to assessing their symptoms,
novel methods are needed to obtain symptom assessments from children of all ages and developmental
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stages, validate additional pediatric measures across a wider variety of patient populations, understand
patient-reported outcomes, translate results to the treating teams, and change supportive care therapies
when warranted.

4. Patient-Reported Outcomes Assessment

A patient-reported outcome (PRO) is “any report of the status of a patient’s health condition
that comes directly from the patient, without interpretation of the patient’s response by a clinician
or anyone else” [51]. Medical outcomes have historically focused on biomedical or physiologic
endpoints (e.g., progression free survival in oncology, overall survival). However, these outcomes do
not capture a person’s experience of living with a medical condition or illness, such as side effects of
the illness and its treatment, and treatment burden. To gain a better understanding of a patient’s lived
experience, assessment of PRO that capture outcomes such as functional status, as well as aspects of
HRQOL, including physical symptoms and functioning, emotional symptoms and social functioning
are imperative. Adult oncologists endorse the utility of PRO collection, with clinical measures such
as performance status being most important. PRO becomes even more important when multiple
treatments options are under consideration, in the setting of advanced or incurable disease, or for
patients receiving palliative care [52].

In recent years, systematic collection of PRO has also become an integral part of the assessment of
new therapies and interventions [51,53]. Basch and colleagues demonstrated that patient self-reports
of symptomatic adverse events (toxicities) were highly feasible (overall adherence of 93%) in a large,
multicenter trial of 361 adults with cancer. Moreover, participants reported more toxicities than did
investigators, indicating that this collection strategy utilizing PRO may enhance the precision of
symptomatic toxicity collection in trials [54]. In both the clinical and research settings, PRO assessment
is advantageous to patients, practitioners, and investigators alike, and therefore, integration of PRO
assessment into clinical workflows and investigations will likely accelerate.

Patient-Reported Outcomes Assessment with Feedback

With regard to clinical outcomes, feedback of PRO to clinicians in the aforementioned study
conducted by Basch and colleagues resulted in fewer emergency room visits and hospitalizations [55].
Feedback also resulted in improved survival [56]. Whether this was due to improved symptom
control and mitigation/prevention of worsening toxicity or enhanced tolerance of continued treatment
warrants additional study. PRO data can improve care delivered by informing patient and
clinician expectations, catalyzing communication about important issues, and promoting shared
decision-making such that interventions meeting a patient’s specific needs and goals are chosen.
Recent experience with PRO reporting to clinicians in a large health care system also suggests that it
enhances physician satisfaction and prevents burnout by enhancing physician-patient relationships,
increasing workflow efficiency and enabling crucial conversations that otherwise may not occur [57].
Suggestions for PRO assessment and feedback to clinicians are presented in Table 3.

Table 2. Suggestions for use of patient-reported outcomes (PRO) and feedback reports in the clinical setting.

Aspects of Patient-Reported

Outcomes and Feedback Reports Considerations

Outcomes should be meaningful and important to the patient.

When possible, select standardized measures.

Utilize instruments that have been evaluated by members of the target audience.

If available and pending context (research vs clinical), consider use of
condition-specific measures which may be more sensitive to intervention effects.
Carefully select frequency and timing of assessments to avoid survey fatigue, ensure
that assessment points are clinically meaningful and provide results that can be acted
upon in future clinical visits.

Choice of measures and outcomes
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Table 2. Cont.

Aspects of Patient-Reported

Outcomes and Feedback Reports Considerations

Make displays intuitive using pie graphs and line charts showing trends in function

and symptoms. Make reports easily accessible to viewers [58].

Present a defined, carefully selected set of data (avoid presenting too much).

Present current scores and recent trends. Correlation of trends with recent clinical
Data presentation events (e.g., chemotherapy, hospitalization) is also helpful.

Make scores easy to interpret for patients and clinicians. Provide context for

clinicians who may not be familiar with symptom or HRQOL scores and meaningful

changes in scores. Other strategies to effectively present results to patients and

clinicians have recently been described [59,60].

Make reports available at the point of care in electronic format via website, emailed

to clinicians, and incorporated within the electronic medical record. The optimal
Clinician Use mode will depend upon the clinical practice.

Link reports to supportive care guidelines/recommendations for intervention

Minimize disruption to the clinical workflow.

Ensure buy-in from patients/families and clinicians alike when embarking on
the study.
Ensure patient interface is easy to use.

Implementation Minimize time burden for all users.
Ensure processes for responding to reports in a timely manner.
Ensure adequate networks, software and properly configured devices for
data collection.

5. Patient-Reported Outcomes in Pediatrics

Collection of PRO in pediatrics lags-behind the adult realm in both the clinical and research
realm. For example, within the research realm, a review of clinical trials listed in ClinicalTrials.gov [61]
and involving children with chronic conditions revealed that only 36 of 495 trials included patient
and family-important outcomes, with these outcomes being particularly rare in drug trial and early
phase trials [62]. The National Cancer Institute’s Common Terminology Criteria for Adverse Events
(CTCAE) is a well-established system by which adverse events are gleaned from the medical record,
potentially missing subjective symptoms that are reported by the patient and not reliably contained in
the medical record. The Pediatric Patient-Reported Outcomes version of the CTCAE, or PRO-CTCAE,
builds on the established CTCAE, allowing the child’s (or proxy’s) voice to be a routine trial endpoint.
While not yet publicly available, the hope is that through the Pediatric- and Proxy PRO-CTCAE
measures, the impact of an investigational treatment on a child can be more fully understood and
addressed [63,64]. This continues to be a research- and clinical trial-focused tool rather than for use in
routine clinical care settings.

Regarding clinical use, pediatric oncologists report that routine assessment of PRO would be
useful in their practice, particularly those focused on pain, feeling sad or depressed, overall physical
symptoms, problems with therapy adherence, and emotional issues [65]. When PROs are collected
frequently and routinely, the process is normalized. It conveys a message to patients and families that
their perspectives and experiences are valued. This, of course, means that clinicians must respond to
PRO collected data in the clinical setting so that child reports are not ignored.

Pediatric Patient-Reported Outcome Instrumentation

Pediatric PRO collection has historically been challenged by the number of instruments developed
for collection of PRO from children as well as their inconsistent use. Many of these instruments are
not based on a similar conceptual foundation (i.e., instrument content and domains are founded on
different conceptual frameworks). Pediatric PRO instruments have also been developed with the use of
different psychometric methods and properties (e.g., cross-sectional versus longitudinal). As a result,
a wide range of instruments exist, with varying degrees of reliability, validity, and comparability [66].
Recent systematic reviews assessing PROs for children with cancer confirmed that substantial
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heterogeneity exists in content and distribution of items (e.g., which aspects of health are assessed and
whether individual questions focus on function versus well-being) [67,68].

To address these issues, the National Institutes of Health (NIH)-sponsored PROMIS
(Patient-Reported Outcomes Measurement Information System) measures, including pediatrics-specific
measures, were developed in recent years as part of the NIH Roadmap for Medical Research
Initiative [69-72]. Publicly available, PROMIS measures assess domains such as physical, emotional,
and social health as well as symptoms (e.g., pain). PROMIS measures are designed to assess
symptoms and function in the general population and in individuals living with chronic conditions
with a brief completion time. Pediatric self-report PROMIS measures are available for ages
8-17 years and parent-proxy versions are available for children aged 5-17 years, in English, Spanish,
and other languages. They are psychometrically sound, having undergone extensive testing using
modern test theory, in both cross-sectional and longitudinal analyses (e.g., responsiveness, test-retest
reliability) [73,74]. In addition, short forms and compatibility with computer adaptive testing make
them highly usable. An additional strength of the PROMIS measures is that child and adult emotional
distress measures are linked, allowing both populations to be evaluated within studies or for children
to be followed into adulthood in longitudinal studies [75].

An innovative technological approach to instrumentation and collection of PRO is that of computer
adaptive technology (CAT). In CAT, each question presented is selected based on a respondent’s
previous response. This permits generation of an accurate score based on fewer numbers of questions
than standard item administration would require. Developed in Europe, the Kids-CAT system has
been validated as a system for measuring physical and psychological well-being, parent relations,
social support and peers, and school well-being in children with asthma, diabetes, or rheumatoid
arthritis. In addition to providing greater measurement precision and lower test burden compared to
conventional tests, it provides immediate feedback reports to clinicians [76-78].

6. Novel Tools, Apps, and Toys for Symptom Assessment and Management

6.1. Online or Computer-Based Tools

Online tools are being developed both in a research context, and also in a patient-focused manner.
One example of a research-focused tool is PediQUEST [5]. Evaluated in the first randomized controlled
trial of a supportive care intervention for children with advanced cancer, PediQUEST is a web-based
PRO data collection system that prospectively and longitudinally collected child self-reported and
parent proxy-reported symptoms and HRQOL at three large cancer centers [79]. The PediQUEST
study demonstrated that collection of PRO from children with advanced cancer was highly feasible.
For example, among 708 potential child administrations (i.e., assessments of children old enough
to self-report), 98% were provided a report [80]. This is of particular importance given that child
participants had advanced illness. When reports were sent to clinicians, both parents and clinicians
valued the reports. Reports facilitated communication about symptoms and HRQOL and resulted in
improved emotional symptoms and well-being [5].

KLIK (Kwaliteit van Leven In Kaart (Quality of Life in Clinical Practice) is another online tool
for pediatric PRO reporting that was developed in the Netherlands, and evaluated in large studies
with thousands of patients [81,82]. The KLIK website generates an e-mail several days before an
appointment that allows children (8-18 years old) or parents (for children age 0-7 years old) to
complete PRO measures [81]. KLIK transforms child responses into an ePROfile which is shared
with the child’s health care provider via a central website [83]. In a randomized multicenter study
of children with juvenile idiopathic arthritis, reports were reviewed during a routine appointment
(intervention group). In this group, psychosocial topics were discussed more often, and clinicians were
more satisfied with the care provided [82]. Similar studies in the pediatric oncology population also
revealed that psychosocial issues were more frequently raised among those who received the reports,
without increasing the duration of the clinical encounter [84,85]. Of note, participants were prompted
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by email to complete assessments, suggesting that, at least in these pediatric populations, remote
(i.e., not clinic-based) assessments are feasible.

Other online tools have been marketed in a direct to consumer fashion. My Quality (My Quality,
Ltd., United Kingdom) is an online tool that allows families with children with life-limiting illness
to designate and monitor parameters that they identify as impacting their quality of life [86]. Initial
testing of the site revealed that it was highly usable and feasible, and the site’s graphic representation
of change over time facilitated collaboration in the child’s care. Moreover, families who used the site
had greater empowerment over time [87].

6.2. Mobile Apps

An increasing number of mobile apps designed for smart phones have also been developed for
symptom tracking, symptom reporting, and symptom management, with some combining multiple
focuses. Apps can be used by parents to report their young or non-verbal child’s symptoms. Apps are
particularly attractive for adolescent and young adults, who may not reliably report their symptoms
in clinic, notably around sensitive topics such as sexual dysfunction or body image. Some apps are
focused on one symptom, such as PainSquad+ for pain [16] or SyMon-SAYS for fatigue [8], while others
such as Symple (Symple Health, Andover, United Kingdom) may assess a broader range of symptoms,
including fatigue, nausea, and mental health issues [88]. Another smartphone app allows tracking
of child pain and interference caused by pain while simultaneously tracking parent response to their
pain. Such a strategy allows analysis of the inter-relationships between the child’s pain experience
and caregiver responses, such as how a child’s pain and pain interference changes after a given type
of caregiver responses (protective versus minimizing responses) and whether caregiver responses
to pain is predicted by child factors, pain, or caregiver mood [89]. The validated measures utilized
within these apps are varied, making it difficult to compare one to another. However, instituting
app-based symptom tracking within a clinic or small group of providers is an area ripe for quality
improvement research.

More advanced apps, such as Pain Buddy [17], are starting to couple assessment with analysis
and targeted intervention. Instead of solely tracking symptoms and distress over time, apps now
have the capability to generate reports, send alerts to physicians, and deliver a focused intervention to
the user. This allows a physician to plan for pharmacologic therapies and the user to receive immediate
non-pharmacologic treatment, including mindfulness or breathing techniques. Other publicly available
apps designed for children and adolescents manage symptoms using non-pharmacologic therapies
and by teaching coping skills for managing pain, symptoms ,and stress [90]. Some examples are
Healing Buddies Comfort Kit (Children’s Hospitals and Clinics of Minnesota, Ridgeview Medical
Center, and DesignWise Medical, Version 1.1, Minneapolis, MN, USA) [91], Mindfulness for Children
(Mindfulness for Children, Version 1.2, Niva, Denmark) [92], and Positive Penguins [93] (HR INSIDE
PTY LTD, Version 2.0, Melbourne, Australia).

6.3. Therapeutic Toys

One emerging area in pain management for children is the use of therapeutic toys. Toys are a fun
incentive and can promote social, emotional, and intellectual development [94]. In medicine, toys and
play have often been employed as a method of distraction during procedures, such as suturing or
IV sticks, or to promote education, such as dolls to prepare children for port-a-cath or gastrostomy
tube placement.

As toy technology advances, they can also be utilized as a therapeutic alternative, helping to
reduce pain, stress, fear, and anxiety. Some hospitals are already utilizing advanced sensory rooms
or machines which engage a patient’s senses—smell, touch, sight, and sound. This can assist in
having a calming effect and provide symptom relief without utilizing medication. Mixed-media toys
may have both a physical toy and a mobile app that pairs with the toy to vibrate, feel emotions,
and transport children to a soothing soundscape. One example is Jerry the Bear, a comforting
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companion for children with type 1 diabetes (Sproutel, Inc, Version 1.2.0, Providence, RI, USA) [95].
Similar comforting companions and apps can be designed to entertain, comfort, educate, connect,
and mimic a child’s experience.

While there are many limitations and practical challenges in using web-based mobile apps and
toys to assess symptoms and improve a child’s quality of life, this is also an opportunity to involve
patients and families in developing technology that is user-friendly. Children are incredibly creative
and technology-savvy. Engaging children around the development of these programs, apps, and toys
may empower them to take control over their symptoms by providing valuable perspectives on living
through illness, hospitalizations, and procedures.

7. Meeting Patients Where They Are: Integration of Palliative Care in the Clinic Setting to
Address Symptoms

Integration of palliative care principles and services into routine outpatient care for children
with high-risk cancer disease is associated with improved symptom management for patients and
quality of life (QOL) for both children and families [19,96-103]. Adult cancer centers have already
demonstrated that integrating palliative care into the care of patients with cancer improved patient’s
pain, fatigue, depression, anxiety, and sleep [104,105]. Currently, this model is becoming recognized
in pediatrics [19,99,106]. Several oncology or palliative care clinics have integrated web-based,
computerized symptom assessments and PROs with validated tools [107]. For example, the Memorial
Symptoms Assessment Scale, Pediatric Quality of Life inventory, and PROMIS forms have been utilized
in both a clinical context and in research studies [5,17].

Perhaps most importantly, an interdisciplinary team-based assessment of a patient and family
often yields additional information that cannot be gleaned from a survey. While integration or
embedding within specialty clinics, such as oncology or cardiology, can be difficult and logistically
challenging, there is value to a specialty palliative care team assessing, treating, and following
the patient and family over time [19,98]. While a physician, nurse practitioner or nurse is extremely
valuable in symptom assessment and treatment, the perspective of other team members should not be
discounted. In fact, it is the experience of many palliative care teams that the social worker, chaplain,
psychologist, child life specialist, or clinical pharmacist can be incredibly beneficial in assessing
and managing physical symptoms, psychological symptoms, spiritual distress, and psychosocial
pain [108-111]. The rationale for this is that many discussions are not about the symptom itself,
but the meaning behind the symptom. This can include uncertainty about the cause or the future
and whether this means diminished function [112]. When a patient’s concern about a symptom is
routed to a medical provider, a physician tends to give scientific medical responses, while the patient
may desire a listening ear, reassurance and empathy. See Table 3 for an overview of the symptom
assessment methods.

Table 3. Methods of pediatric symptom assessment.

Assessment

Strengths

Weaknesses

Application to PPC

Patient-reported
outcomes (PROs)

Can be adapted to a number of
electronic interfaces, including EMR
and direct-to- clinician reports
Variety of choices for different
symptoms, HRQOL measures
Valid and reliable measures for
pediatric research studies

Can be fed back to clinical team for
improved symptom management

Long forms can

be time-consuming

Need to consider child self-report
VS. proxy report

PROs lacking for non-malignant
conditions and within

pediatric research

Limitation of PROs in patients at
end-of life, or who are non-verbal

Can be incorporated prior to and
within symptom

management visits

PROs can be completed at home,
with hospice providers and sent to
hospital-based team

Allows for multi-site

research studies
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Table 3. Cont.

Assessment

Strengths

Weaknesses

Application to PPC

Online tools (e.g., KLIK,
PediQUEST, MyQuality)

Utilize a variety of PROs
Applicable in research and
clinical settings

Surveys prior to physician
appointments increased

Initial investment into
development and technology
Need for interface between

Allows families to choose
the measures of importance
Easier communication with
busy clinicians

[5,80,81,83,86] psychosocial discussions electronic assessments and EMR Feasible for children with
Improves parent and advanced disease
clinician satisfaction
. Measures within apps vary,
gj;gﬁi;ﬁ:\?{ﬁgﬁ;g;:}zﬁs; making it hard forlzﬁniciazs to Tethes ar.\d enhances patient
analysis across a variety understand results or compare coping skills )
of symptoms acro.sa 1pps Abﬂny t.o teach mindfulness,
Mobile apps Direct reporting to clinicians Availability only on some guided imagery,

Ability to provide targeted
interventions focusing on
non-pharmacologic therapies

operating systems (e.g., Apple
(Apple Inc., Cupertino, CA, USA)
vs Android (Google, Mountain
View, CA, USA))

and breathing techniques
Applicable for research on pain,
fatigue, etc.

Therapeutic toys

Promote social,

emotional development

Can reduce pain, stress, fear
Mixed-media capability with toy
and mobile app

Engaged children who can assist
in design ideas

Can be expensive to acquire for
hospitals or patients/parents
Toys must meet many hospital
safety and compliance regulations
Few options available

Utilized as distraction

for procedures

Engages a patient’s senses of
smell, touch

Children can use toys to
communicate emotions

and feelings

Interdisciplinary
Pediatric Palliative
Care team

Ease of assessment in inpatient
and outpatient settings

Benefit of multiple member
assessment (physician, nursing,
social work, chaplain, child life)
Data supporting improved
patient/family outcomes

Less feasible when patients
are home

Increased personnel and
time needed

Not available at all
pediatric centers

Provides human connection

for families

Have ability to combine with any
other strategy

Provides medical opinion and
puts treatment plan in place

EMR: electronic medical record, HRQOL: health-related quality of life.

8. Discussion

Recent innovations in addressing symptoms hold great promise in improving the care of children
with serious illness. PROs, computer-based mobile apps, and toys are innovative solutions to
the challenge of accurate pediatric symptom assessment and management. At the same time,
they highlight areas in which future efforts are needed to advance care. One such area is that of
symptom and HRQOL assessment methodology. Appreciation for the way in which a global view
of a child’s experience is best obtained by self-report in conjunction with proxy-report is mounting.
However, this must be accompanied by better understanding of what drives differences between
these reporters, and how each perspective can best be understood in the context of the child’s total
experience. As described in this paper, further instrument development is also imperative to improve
psychometrics and standardization. With regard to the latter, this will require some consensus
pertaining to the most important outcomes to capture. Within palliative care, PRO research that
captures a child’s end-of-life experience is a particular need. Challenges to such work do exist;
the child may be too sick to self-report during times of very advanced illness and highly emotionally
charged circumstances. That being said, sensitivity, combined with a rigorous approach to this research,
can overcome these challenges.

While still relatively early in development, systems for eliciting symptom and HRQOL data exist to
facilitate efficient collection of longitudinal data and optimal medical care. Through technology-based
collection of PRO, care is enhanced, including shared decision-making, effective communication and
patient-centered care. At the same time we must guard against the possibility of moving from “high
touch” to “high tech” care. Electronic medical records are gradually becoming more compatible with
routine PRO assessment, allowing integration of reports. If PRO assessments are not tied to clinical
encounters, systems and resources to address patient reports outside of clinical appointments in
a timely manner will also be necessary.
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We are just now scratching the surface of other PRO applications that extend beyond the point
of care, such as evaluation of care quality, effectiveness, and value. These aspects of care have
historically been measured in terms of care processes or downstream outcomes (e.g., readmission
rates). In this age of value-based medicine, reimbursement is increasingly tied to patient outcomes
as opposed to procedure or visit-based reimbursement. With value-based care placing greater
emphasis on patient experience, such as patient well-being, now is the time for the incorporation
of standardized measurement of PRO. PRO can thus become important indicators (performance
measures) of provider and organizational performance, complementing other performance measures
based in clinical outcomes and health care processes. Use of PRO in this regard further highlights
the need to integrate PRO collection into electronic medical records.

Availing ourselves of the potential opportunities afforded by PRO assessment will necessitate
overcoming barriers. First, optimal practices with regard to electronic administration of assessments
(e.g., online versus app-based) must be delineated. The chosen methods must possess protections for
patient privacy and confidentiality. Ideally these methods will also remain viable and compatible in
the face of rapidly changing technology. Clinician buy-in to use these technologies can be achieved
through involvement of clinicians in the development of PRO assessment practices as well as clinician
education and staff training for maximum efficiency. A greater challenge may be organizational in
nature. For example, a recent survey of pediatricians from 52 countries revealed largely organizational
barriers to their assessment and use in clinical practice, including time, insufficient staff, logistical
challenges, and financial resources [65].

Similar barriers will exist to more widespread use of computer-based or mobile apps. As patients,
families, and clinicians have an increasing variety and number of choices to track and manage
symptoms, it will become difficult to understand the measures, science, and methods behind each
app. It would also become impractical for a physician to link with patients across multiple different
sites. In starting to use a technology, collaboration with industry partners and information technology
services may be needed to assist with installation and patient/clinician efficiency. Once mobile
utilization has started, continual effort will be required to limit practice variation through quality
improvement research and initiatives.

While all of the former methods are highly reliant upon technology incorporation into standard
clinical practice, routinely integrating pediatric palliative care into the care of children will shift
the culture of care to one emphasizing comfort and quality of life, regardless of treatment plan or
outcome. Despite an increasing body of literature supporting pediatric palliative care integration as
a standard of care for many children with complex, chronic, and life-threatening illness, utilization in
practice has been slow. Several limitations remain to better integration including the size of the pediatric
palliative care workforce, the comfort and knowledge of the pediatric clinicians, the system-level
support, a billing infrastructure that values quality, and the ability to collaborate with local and state
community organizations. When palliative care is better integrated, the lives of patients and families
can be improved by focusing on symptom control, enhancing quality of life, and communicating well
to enrich care coordination. Pediatric palliative care consultation combined with patient PRO may be
an even more powerful approach to improving child HRQOL and should be investigated.

To the degree that disease-based screening, assessments, and treatments have improved over
the years, the same attention needs to be paid to the patient experience. Novel approaches to improve
the reporting of symptoms by patients and families, and the interpretation and management skills of
clinicians are on the horizon. Yet, continued development and study of technological and team-based
methods to improve symptom assessment and control are needed to drive palliative care forward.
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Abstract: This paper reviews the theoretical and empirical literature on risk and resilience factors
impacting on parental bereavement outcomes following the death of a child with a life-limiting
condition. Over the past few decades, bereavement research has focussed primarily on a risk-based
approach. In light of advances in the literature on resilience, the authors propose a Risk and Resilience
Model of Parental Bereavement, thus endeavouring to give more holistic consideration to a range
of potential influences on parental bereavement outcomes. The literature will be reviewed with
regard to the role of: (i) loss-oriented stressors (e.g., circumstances surrounding the death and
multiple losses); (ii) inter-personal factors (e.g., marital factors, social support, and religious practices);
(iii) intra-personal factors (e.g., neuroticism, trait optimism, psychological flexibility, attachment style,
and gender); and (iv) coping and appraisal, on parental bereavement outcomes. Challenges facing
this area of research are discussed, and research and clinical implications considered.

Keywords: bereavement; palliative care; parents; risk factors; resilience factors

1. Introduction

Bereavement, or the loss of a loved one through death, results in a process of adaptation to
living following the death of the loved one [1]. The grief, or distress resulting from bereavement
experienced by a parent following the death of a child is widely recognized as one of the most
intense and persistent types of bereavement [2]. Although the main cause of death in childhood is
trauma (unexpected accidents and injuries), a much smaller proportion of childhood deaths is due
to life-limiting conditions, i.e., conditions which may significantly reduce the child’s life-span, with
no reasonable hope of cure. Parental bereavement that follows weeks, months or years of caring
for a child with a life-limiting condition is a particular context that is likely to have a unique set of
factors associated with parental bereavement outcomes. Following a brief overview of some of the
unique aspects of the bereavement experience associated with the death of a child due to a life-limiting
condition, the current narrative review will consider a range of factors that may influence parental
adjustment in this context. The Integrative Risk Factor Framework of Bereavement by Stroebe et al. [3]
provides a good structure for considering a broad array of possible risk factors that may impact on
the ability of parents to resume functioning with valued activities following the death of their child.
The current paper extends the framework of Stroebe et al. [3] to also incorporate a consideration of
protective or resilience factors. Thus, the literature pertaining to a broad range of possible risk and
resilience factors will be reviewed from within the context of our newly proposed Risk and Resilience
Model of Parental Bereavement, with particular focus on the bereavement context following the death
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of a child with a life-limiting condition. The current narrative review is based on an extensive (though
not systematic) review of the literature. Where possible, the associations between risk and resilience
factors with bereavement outcomes have been considered in terms of the levels of evidence. Some of
the challenges and limitations of carrying out research in this area will be discussed, and implications
for further research and clinical practice considered.

2. Parental Bereavement Following the Death of a Child with a Life-Limiting Condition

There are a number of key differences between parental bereavement processes associated with
the death of a child with a prolonged, life-limiting condition, relative to an unexpected death due to
an injury or acute illness [4,5]. Parents looking after a child with a life-limiting condition commonly
experience prolonged suffering in the weeks, months, and years before the death of the child. In some
cases, they may have learnt about their child’s diagnosis around the time of their birth. The child’s
death may occur at a point when a parent’s coping resources have been tested to the limit across
a range of possible areas (e.g., physical, emotional, marital, financial, spiritual, and inter-personal),
often for a long period of time. On the one hand, the draining nature of a prolonged period of caring
may leave an individual vulnerable to poorer bereavement outcomes. Conversely, however, the
stress reduction theory holds that the child’s death coincides with a reduction in stressors that had
been associated with the long-term care of the child, thus potentially facilitating post-bereavement
adjustment [6]. It is extremely difficult to compare bereavement outcomes for expected and unexpected
child deaths in a methodologically rigorous way, and results have been mixed. One study found
lower levels of parental depression following an unexpected death relative to a long-term illnesses [7],
whereas another study found poorer parental bereavement outcomes following a child’s violent death
(e.g., resulting from accident, homicide, and suicide) relative to a long-term illness [8].

In the context of caring for a child with a life-limiting condition, parental grief processes may
have started well before the child’s actual death, with similarities (albeit also some differences)
between anticipatory mourning/grief reactions and conventional grief reactions [9]. Upon learning of
a child’s diagnosis and/or prognosis, the parents of a child with a life-limiting condition may start to
readjust their cognitive schemas, to accommodate the recognition that their child might not experience
a “normal” childhood, nor live to adulthood. However, this recognition does not necessarily equate
with preparedness. Indeed, this realization may be associated with such a burden to parents that
some authors have described the potential for the draining and debilitating experience of “chronic
sorrow” [10].

The parents of children with a life-limiting condition may be more likely than the parents of
children following an injury or acute illness to be aware if their child’s impending death is imminent.
Parents commonly report that the knowledge of their child’s impending death enabled them to make
appropriate choices, engage in tasks they deemed most important prior to their child’s death, and to
say goodbye to their child [11]. These actions are likely to help minimize regrets that the parent may
feel after their child’s death. Nevertheless, in the context of caring for a child with a life-limiting
condition, it is not uncommon for parents to experience several occasions when they believe their
child’s death to be imminent, thus making it difficult for them to know when it is really time to say
a final goodbye.

It is important to acknowledge differences in parental bereavement processes following the death
of a child due to cancer, relative to the death of a child due to a non-cancer, life-limiting illness. In the
context of many life-limiting, non-cancer conditions, parents typically learn at the time of diagnosis
that, although there may be uncertainty regarding how long their child is likely to live, they as parents
are likely to outlive their child. This information is likely to gradually reshape their cognitive schemas.
In contrast, parents whose child has been diagnosed with cancer, may recognize the possibility of their
child’s death, however, they typically retain hope that their child will make a full recovery and enjoy
a full life expectancy. These parents are therefore more inclined to cling to their existing schemas for as
long as possible, hoping that the treatments will enable a return to health and normality.
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3. The Role of Risk and Resilience Factors in Parental Bereavement

Over the past decade the Integrative Risk Factor Framework of Bereavement [3] has been valuable
in drawing attention to a broad array of risk factors that may adversely impact on parental bereavement.
This framework grouped potential risk factors as: (i) loss-oriented and restoration-oriented stressors;
(ii) intra-personal factors, which are stable factors that are intrinsic to the bereaved individual;
(iii) inter-personal factors, which are stable factors external to the individual (e.g., social support
and culture); and (iv) coping and appraisal. These factors, alone and in combination, have the potential
to impact on the ability of bereaved parents to resume functioning with necessary and valued activities.
However, advances in the resilience literature suggest that intra-personal factors and inter-personal
factors should not only be considered as potential risk factors for poorer bereavement outcomes, but
that they should also be considered as possible resilience factors [12,13]. Although a risk-focussed
approach has been useful in some fields of medicine, such as investigating infectious diseases, when
investigating more complex conditions with biopsychosocial components, a more comprehensive
consideration of both risk and resilience factors is likely to be beneficial [14].

Resilience may be regarded as an individual’s ability to respond effectively to challenges or
adversity. In some cases, resilience factors may be the opposite end of the spectrum of risk factors,
for example, good marital communication may be considered a resilience factor, whereas poor marital
communication may be a risk factor. However, risk and resilience factors are not always at opposite
ends of the same continuum. For example, substance abuse confers a risk, but it cannot be said that its
absence confers any protective value.

Some definitions of resilience highlight an individual’s sustainability of purpose in the face of
stress [13]. In recent years, the concept of resilience has been applied to the health psychology literature
to identify why some individuals adjust to chronic health stressors more readily than others [15,16].
Resilience has been identified as being of importance in the bereavement literature, with the potential to
help account for why some individuals are able to resume functioning more readily than others, despite
experiencing painful and life-changing losses [17,18]. From a theoretical perspective, resilience factors
may operate in a number of ways. Firstly, they may buffer or serve to compensate or minimize the
effect of the stressor or loss in some way. For example, having other children in the family may prevent
a parent from facing a childless existence, thus enabling, indeed requiring, them to maintain their role
as parent. Secondly, resilience factors may facilitate the individual’s process of recovery. In this case,
the stressor or loss may be experienced just as acutely, but the resilience mechanisms may facilitate
coping and accelerate the process of recovery [19,20]. For example, good marital communication may
enable the bereaved parents to assist each other with more effective problem-solving.

The current paper draws from the multi-faceted risk framework of bereavement outlined by
Stroebe et al. [3] and integrates this framework with a more comprehensive consideration of resilience
factors. Thus, we have proposed a new model, namely the Risk and Resilience Model of Parental
Bereavement (see Figure 1). Like the Stroebe et al. [3] framework of risk factors, this model groups
loss-oriented factors, intra-personal factors, inter-personal factors, and appraisal and coping, separately.
However, each of these classes of factors is considered in terms of potential risk and resilience influences
on parental bereavement outcomes. This more comprehensive and holistic framework for considering
how multiple risk and resilience factors interact is paramount to an improved understanding of
parental bereavement outcomes, promoting theoretically-driven research, and guiding evidence-based
clinical practice. The specific factors outlined in Figure 1 have been included based on available
empirical or theoretical justification. Following a brief discussion of the varied nature of parental
bereavement outcomes, the literature on each of the four classes of bereavement risk and resilience
factors will be reviewed, where possible with a particular focus on parental bereavement associated
with the death of a child following a life-limiting condition.
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Inter-personal factors
Stable factors external to the individual

Risk factors Resilience resources

Low social support Good social support

Low family support Adaptive family functioning

Poor marital communication Good marital communication

Perceived incongruence with Perceived congruence in grief

spouse in grief experience with spouse

Minority cultural heritage Religious practices

Low socio-economic status Has other children

No other children Access to appropriate health

services

Loss-oriented stressors Appraisal / Coping

Dynamic, potentially modifiable, cognitive processes utilised in
response to a stressor

Circumstances of child’s death
(e.g., unexpected/expected,

Parental adjustment

high vs low stress, Risk factors Resilience mechanisms Resumed functioning with valued
cunity t b Rumination Engages in switching between activities.
opportunity to say goodbye) Exclusive focus on only loss- | loss-oriented & restoration- > bychological and physical well-
oriented or restoration- oriented coping being
S — oriented coping without Proactive coping personal growth
switching Psychological flexibility

Acceptance of the changed world
Meaning making

Positive emotions

Intra-personal factors

Stable factors intrinsic to the individual
Risk factors Resilience resources
Certain personality factors (e.g. Trait optimism
neuroticism) Trait mindfulness
Insecure attachment style Trait positive affect
History of poor physical / mental | Self esteem
health or substance abuse Secure attachment style
Younger age of parent Older age of parent
Mothers at greater risk

Figure 1. Risk and Resilience Model of Parental Bereavement.

4. Parental Bereavement Outcomes

Whilst there is consensus that grief is a normal experience following a major loss, it is difficult
to define the process of normal grief. It is generally recognized that the grief response is dynamic,
pervasive and highly individualized [21]. The process of grief is not linear and does not fit neatly
into predetermined categories. The death of a child commonly results in detrimental effects on
the psychological and physical well-being of parents [22,23]. Psychological responses to parental
bereavement may include heightened anxiety, depression, suicidal ideation, and reduced quality
of life [22,24-26]. Increased risk of psychiatric hospitalization has also been reported, especially
in mothers [27]. Detrimental physical outcomes that have been reported in response to parental
bereavement include a greater risk of cardiovascular problems [28], cancer [26], and higher rates of
mortality due to natural and unnatural causes [26]. A wide range of detrimental social [29], marital [30],
occupational and financial consequences [31] have also been reported amongst bereaved parents.

The adverse outcomes listed above are certainly not experienced by all individuals, with there
being considerable variability in symptoms experienced. Moreover, there is also much variability in
the duration of intense grief reactions [22]. Most bereaved individuals return to relatively normal
functioning, as judged by external standards, within a relatively short time-frame [1], even if their
experience of life is now different.

Over the years, various terms and classifications have been used to describe intense and
debilitating grief reactions, including persistent complex bereavement disorder, prolonged grief
disorder, bereavement-related major depression, complicated grief, pathological grief. Although
there remain differences in opinion as to how best to classify these individuals [32,33], it is generally
recognized that 5-10% of bereaved individuals experience significant and prolonged impairment of
functioning [34]. It is not clear what these figures are for parental bereavement following the loss of
a child due to a life-limiting condition, however it has been found that the context of an expected
death poses lower risk than unexpected deaths [35]. Where data are available, the current paper
will consider risk and resilience factors associated with such intense and debilitating grief reactions;

180



Children 2017, 4,96

however, the paper will primarily encompass discussion of risk and resilience factors associated with
the full spectrum of grief reactions.

5. Loss-Oriented Stressors

5.1. Circumstances Surrounding the Death

Once parents recognize that their child has a life-limiting condition and may die in the foreseeable
future, they may begin to consider and plan for the circumstances surrounding their child’s impending
death. Palliative care teams often discuss with parents issues such as: (i) whether they have a preference
for where the child dies (e.g., at home or at hospital); (ii) who they would like to be present; (iii) what
medical interventions are to be used and when these should be ceased; (iv) what will happen to
the body immediately after the death; and (v) what psychological support is available to the family
regarding this decision-making. Many of the above choices are not always open to the parents, but
often there is some scope for parental preferences. It is generally assumed by clinicians that the parents’
choices should be respected wherever possible.

Although there is some evidence that different causes of death (illness versus injury/accident) may
be associated with different parental bereavement outcomes [7,8], there is little evidence on whether
specific circumstances surrounding the death are associated with more favourable bereavement
outcomes than others. A study by Grande et al. [36] considered whether the location of the child’s
death was associated with parental bereavement outcomes six weeks and six months later. They found
that parents had better outcomes six weeks following a home death rather than a hospital death, but
that there was no difference at six months. Another study also found that fathers reported higher levels
of depression, anxiety and stress when their child with cancer died in hospital rather than home [37].
However, given the complex nature of circumstances, and that location of death was not a matter of
chance, one cannot infer causality from such associations. For example, the above results may have
been due to families who were not coping well in the lead up to the death, being more likely to choose
a hospital-based, rather than home-based, death. It should also be noted that another study found
that the circumstances associated with a child’s death were found to have a lesser impact on parental
bereavement outcomes than parental coping styles [38].

Anecdotally, parents report valuing the opportunity to say a final goodbye to their child [11].
This is more likely to be possible when there is a recognition that the child’s death is imminent, enabling
parents to participate in tasks, processes and rituals that they deemed important prior to their child’s
death [11].

5.2. Multiple Losses

The way in which parents have responded to, and coped with, previous losses may give some
indication of how they are likely to respond to an impending death of a child with a life-limiting
condition. Parents who have had a child die from a life-limiting genetic disorder may have another
child with the same genetic disorder, which may result in more than one grief experience. It may
be clinically useful to ask parents about previous losses, as it can provide useful information about
their ability to access and utilize their intra-personal and inter-personal resources when faced with
bereavement. Moreover, it is possible that a history of multiple losses may also render individuals
more vulnerable to poorer adjustment outcomes. There are relatively few data about the effects of
multiple losses and previous grief experiences on the subsequent experience of loss. A study with
190 adult participants found that a history of more than two losses was associated with a higher
probability of developing complicated grief, with the number of losses having a cumulative effect [39].
In contrast, another study with gay men found no association between number of losses and grief
intensity [40]. Simply considering the number of losses may not be as informative as considering other
factors associated with earlier losses, such as coping style and social support. The time period between
bereavement experiences may also be a relevant factor, with suggestions that if a subsequent loss
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occurs soon after an earlier loss, it can “interrupt” a normal bereavement process, leading to poorer
adjustment [39,41].

Bereaved individuals experiencing other concurrent losses, such as loss of employment, divorce,
and significant financial setbacks, are likely to be at greater risk of poor bereavement outcomes [42,43].
Their coping resources may already be stretched to capacity prior to the bereavement, thus leaving
them with few remaining adaptive resources. Moreover, concurrent stressors, such as marital tension
or work difficulties, are likely to continue into the bereavement phase, and may therefore exceed
the parent’s coping resources making it more difficult for them to transition into the new reality of
their environment.

6. Inter-Personal Resources

Inter-personal resources are those that originate within the social or environmental context within
which the bereaved parent is functioning and include things like marital factors, social support and
religious practices.

6.1. Marital Factors

Not only do spouses need to grapple with their own loss following the death of a child, they
also need to cope with their partner’s grief reaction [44]. Spouses commonly experience and respond
to the death of a child differently, which, in the absence of good communication, may result in
marital tension. Differences may occur in any number of areas including: patterns of continuing
bonds with the deceased child [45], willingness to express emotions [46], timing of readiness to
resume usual roles and activities, and readiness to resume sexual intimacy [47]. A recent study of
229 bereaved couples found that bereaved parents who perceived that they had dissimilar levels of
grief to their spouse (less or more grief), whilst controlling for actual differences in grief, reported
lower relationship satisfaction, compared with bereaved parents who perceived more similar levels of
grief [48]. Moreover, the negative effects of the perceived dissimilarity were found to increase over time.
Teaching couples about sources of incongruence in their grief has been suggested as an intervention to
enhance marital cohesion and relationship quality [49]. Good communication between spouses may
serve as a protective buffer to minimize the impact of spousal differences in their grief. Notably, when
assessed within the first two years of the loss of their infant, bereaved wives who perceived a lack of
opportunity to share their thoughts and feelings with their husbands were found to experience more
intense grief reactions two years later than wives who reported more opportunity to share thoughts
and feelings with their husbands [50].

In light of the stress that individuals and couples experience following the death of a child, marital
disruption is a common, though not inevitable, consequence [51]. Pre-existing marital difficulties,
especially following the prolonged illness of a child, may manifest in more overt discord following
the death of a child. A study comparing the divorce rates of bereaved parents with a control group
of non-bereaved parents found somewhat higher divorce rates among bereaved parents in the first 6
months following the death (5-6%), relative to non-bereaved parents (0.5-1.5%) [30]. However, marital
discord is not inevitable following the death of a child, and in some cases parental relationships may
even strengthen following the death of a child [51].

It has been suggested that marital disruption may be greater if the bereavement occurs early
in married life relative to mid-to-later life [7]. Consistent with this premise, bereavement following
neonatal death has been associated with particularly high levels of subsequent marital disruption [30].
Marital disruption has been found to be less if there are other children in the family at the time of the
death [28], presumably giving the parents a unified purpose in caring for their other child/children.

6.2. Social Support

Social support, particularly an individual’s perception of social support [52], is recognized as
being beneficial to all individuals, irrespective of whether or not they currently face bereavement [20].
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Nevertheless, social support warrants particular attention in the context of bereavement. Social
networks are known to alter in the context of caring for someone with a long-term illness. While
some individuals report that their social network galvanized around them to provide support and
care, others describe increasing social isolation [53,54], particularly if their child had a long illness.
It is well accepted that individuals and families who report having good social support cope with
stressors more effectively [55]. These findings have also been found to hold true within the context of
bereavement following the death of a child [4].

This leads to the question about whether social support-based interventions are able to improve
bereavement outcomes. Social support interventions have been developed across a broad range
of contexts, and have differed widely in terms of efficacy (for a review see Hogan et al.) [56].
Despite general acceptance of the importance of social support when faced with bereavement, there
has been relatively little research investigating the efficacy of social support interventions in the
bereavement context, with the available evidence being mixed. Support groups in the context of
parental bereavement have been frequently recommended [57,58], however, the evidence base for such
interventions remains relatively weak. An extensive review of the literature [20] found there to be
limited evidence to support the widely held view that social support serves as a buffer against the
impact of bereavement or facilitates recovery. Many of the studies to report positive effects of social
support intervention have either had low numbers or utilized a qualitative research design [59].

More recently, however, a noteworthy randomized control trial [60], albeit using block
randomization according to the hospital site at which the child died, with 103 bereaved Finnish
fathers, evaluated a social support intervention for bereaved fathers. The intervention consisted
of an information support package, peer contact, and health care personnel contact, aimed at
showing compassion and care for fathers and providing concrete aid. When assessed six months
post-bereavement, fathers in the intervention condition (1 = 62) reported stronger personal growth
and some lower grief reaction scores (e.g., blame and anger) relative to fathers in the control condition
(n = 41). A similar study, with essentially the same intervention program, was carried out with 136
bereaved Finnish mothers [61]. Although mothers who reported greater perceived social support also
reported lower grief reactions, there were no significant differences in maternal grief reactions between
mothers in the intervention condition (n = 83) and those in the control condition (1 = 53).

A cross-sectional study with bereaved mothers found that mothers who endorsed having
attended a bereavement support group reported significantly fewer traumatic stress symptoms
than women who did not participate [62]. However, the women were not randomly allocated to
whether they participated in a support group or not, and therefore other factors may account for these
results—for example, the support group participants may have been engaging in more active coping
strategies in the first place prompting them to join the support groups.

A Swedish population-based study with 449 parents who had lost a child to cancer 4-9 years
earlier found that parents who reported having access to “psychological support” in the last month of
the child’s life, were more likely to report that they had worked through their grief at the time of the
assessment [63]. However, given the retrospective nature of the study, the possible role of memory
bias should be acknowledged. Individuals coping better at the time of the assessment may have had
a more favourable recall of the psychological support available to them in the month prior to their
child’s death.

Not all bereaved parents are likely to express the same desire for social support groups.
For example, there is some suggestion that social support groups are more desired by parents who did
not have adequate forewarning about their child’s death [64]. One study found that 80% of bereaved
parents who opted to participate in a support group had lost their child without adequate forewarning.
In contrast, 76% of parents who opted not to participate in a support group had lost their child
after a period of anticipatory grief [64]. Gender differences may also impact on social support group
preferences. Males have been found to be less likely to seek emotional support than females, and to
be more likely to seek instrumental support rather than emotional support [65]. Moreover, one study
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found that fathers may be more likely to participate in electronic support groups than face-to-face
support groups [66], which is an area that may warrant future research in the bereavement context.

The considerable variability in the efficacy of social support interventions with bereaved parents
is, in part, likely to be related to the very varied nature of social support interventions. Some such
interventions aim to provide support directly, whereas others aim to establish skills or make changes
that are likely to enhance naturally occurring social support. Some interventions offer social support
from peers (e.g., family, friends, or other individuals in a similar situation) whereas other interventions
offer support from a health professional, some may be parent-driven discussions and others highly
structured groups led by a health professional. Moreover, intervention formats may differ in terms
of whether they are individually-based versus group-based, or whether they are face-to-face versus
electronic. More research is needed into the possibility of matching types of social support interventions
to the individual.

Acknowledging some exceptions (as listed above), much of the research investigating social
support in the bereavement context has focused on marital bereavement [20]. It is important to
recognize some important differences in these contexts. The losses commonly associated with marital
bereavement, such as loss of instrumental, emotional and validational support [67], may be partially
compensated by effective social support from family and friends [20]. However, the losses associated
with the death of a child are somewhat less tangible, and arguably more difficult for family and friends
to compensate for in any significant way.

Anecdotally, migrant families commonly report longing for the support of their parents, but may
be practically or financially unable to make the necessary travel arrangements.

Cultural heritage may shape and define the way in which individuals express their grief [68,69],
such as “culturally approved” somatization [70]. Consequently, first generation immigrants may
experience a more challenging bereavement experience if they are cut off from their traditional cultural
groups, but have not assimilated into adopting the grief cultural practices of the society in which
they now reside [71,72]. The published scientific bereavement literature is very much from a western
cultural perspective, leaving health professionals reliant on whatever training is available to them
about immigrant cultural practices.

6.3. Religious Practices

The literature on whether parental religious practices are related to bereavement outcomes is
mixed. There is some literature on the benefits of religion when coping with stressful life events [73,74].
Walsh et al. [74] found that individuals who professed stronger spiritual beliefs of any religious
persuasion (and distinct from religious observance) seemed to have better and more rapid resolution
of their grief than individuals who reported no spiritual beliefs. Other researchers have found variable,
and at times worse, adjustment among the more religious in a bereavement context [75]. One study
found that, when 102 newly bereaved individuals were assessed, frequent church attenders responded
with higher optimism and social desirability, but more repression of grief responses than less frequent
church attenders [76].

7. Intra-Personal Resources

Intra-personal resources refer to characteristics that are stable and intrinsic to the bereaved
individual (e.g., personality, attachment style, gender, predisposing personal vulnerabilities such as
substance abuse, physical or mental health problems).

7.1. Personality

Personality variables are stable intrapersonal constructs that are predictive of behavioural
responses across both time and situations, and are therefore likely to impact how individuals respond to
adverse life events, such as bereavement. They may serve as either risk or resilience factors. Personality
variables may impact bereavement outcomes due to their influence on an individual’s approach to
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coping. Some personality variables have been found to be associated with less adaptive approaches
to coping, poorer inter-personal interactions, and poorer adjustment to stressors. Other personality
variables have been found to be associated with greater resilience in the face of life stressors. Within
the bereavement context, neuroticism has been consistently identified as a significant risk factor of
poorer outcomes [77], whereas possible personality resilience factors include trait optimism [78,79],
psychological flexibility [80], and trait mindfulness [81]. The literature on these factors will be reviewed.

Neuroticism may be defined as the tendency to respond to threat, frustration or loss with negative
emotions. Hence it is not surprising that elevated scores on measures of neuroticism have been found
to be associated with poorer bereavement outcomes [77]. This may be due the coping responses
that individuals high in neuroticism engage in. In a study of 325 bereaved individuals, individuals
scoring higher on a measure of neuroticism were found to be less likely to engage in strategies that
contribute to meaning-making, or finding understanding in the situation [82]. Another study found
that individuals who were high in neuroticism provided narratives about their loss that were more
self-focused [83]. The investigators suggested that this served the purpose of obtaining emotional
validation and was reminiscent of ruminative coping.

It is important, however, to acknowledge the overlapping conceptual nature of poorer
bereavement outcomes, such as elevated anxiety and distress, and behavioural characteristics
commonly found in individuals high in neuroticism [77,84]. Similarly, individuals who are high
in extraversion are more likely to demonstrate a tendency to be more sociable, active and assertive,
characteristics typically associated with better behavioural outcomes. These characteristic similarities
may make it difficult to accurately determine the impact of personality variables on measured outcomes,
particularly as measures of personality prior to bereavement are often not available.

As growing attention in the literature is being devoted to factors that may make some individuals
more resilient in the face of adverse life events [15,17], consideration should be given to which
personality factors are likely to be associated with better adjustment following parental bereavement.
Trait optimism has been defined as the tendency to adopt favourable expectancies for the future [85].
In the context of parental bereavement, this may manifest as the parent’s capacity to envisage engaging
in valued activities again in the future, in a world altered by the death of their child. Although
depression scores in the clinical range are common in bereavement, trait optimism has been found to
predict a shorter duration of elevated depression scores [79]. Moreover, individuals with high trait
optimism one month post-bereavement have been found to have significantly better psychological
adjustment at 6, 12 and 18 months post-bereavement relative to pessimists [86], even when controlling
for differential coping strategies.

Trait optimism is a relatively stable individual difference variable that reflects a predisposition
to expect favourable expectancies for one’s future [87]. It has been shown to be associated with
favourable adjustment outcomes across a wide range of contexts, including surgery, cardiovascular
disease, respiratory failure, in vitro fertilization, cancer, AIDS progression, caregiving, and academic
examinations (for reviews see [87-89]). One can speculate numerous possible mechanisms by which
trait optimism can lead to more favourable outcomes: (i) optimism has been found to be associated
with greater approach-based coping responses and fewer avoidance-based coping [89]; (ii) optimism
is generally regarded as socially desirable, and may therefore be associated with the availability
of greater social support [90]; (iii) optimists are more confident about eventually attaining desired
outcomes, which in the context of bereavement may be the ability to re-engage in valued activities,
and are therefore more likely to keep trying in the face of difficulties encountered [87]; (iv) optimism
is by definition the opposite of hopelessness, the latter being associated with depression and poorer
psychological adjustment [91]; and (v) optimism is associated with positive affect, which is likely to
confer direct benefits across a range of contexts [92]. Although most bereaved parents would find it
difficult to recognize any feelings of optimism following their child’s death, and may find the term
difficult or even offensive, there is likely to be considerable variability with regard to their ability
to conceive of engaging in valued activities again some time in the future. To date there have been
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relatively few studies investigating the relationship between trait optimism and bereavement outcomes.
Nevertheless, a longitudinal study with individuals in the first year after their loss, and then 6 months,
and 15 months later, found that trait optimism was inversely associated with concurrent and future
levels of depression and prolonged grief [78].

Although psychological flexibility is not a new concept, interest in its application as a personality
resilience factor in the health psychology context has emerged relatively recently [80,93]. The term
psychological flexibility (also sometimes referred to as regulatory control, executive control or
response modulation) has been used to refer to an individual’s capacity to efficiently regulate
one’s behaviour, emotions and coping, based on an awareness of contextual demands, repertoire
of coping skills, and responsivity to internal and external feedback [80]. Psychological flexibility
has been consistently found to be associated with better overall health and adjustment [94]. Within
the context of bereavement, psychological flexibility is likely to have a particularly important role.
The dual-process theory of bereavement highlights the importance of shifting attention between
a loss-oriented focus (namely a focus on appraising and processing some aspect of the loss experience)
and a restoration-oriented focus (namely a focus on reorienting oneself in a changed world without the
deceased person) [95]. Arguably, individuals with a greater capacity for psychological flexibility may
be able to engage in this shifting more effectively. There has been little empirical investigation into
the concept of psychological flexibility and bereavement. A related concept of emotional expressive
flexibility has been examined in the context of bereaved spouses (a subset of whom had complicated
grief) and non-bereaved married adults [96]. Adults experiencing complicated grief were found to
display deficits in expressive flexibility relative to asymptomatic bereaved adults and married controls.
In the absence of longitudinal studies it is not possible to infer any causal direction.

Trait mindfulness is the tendency to purposefully and non-judgmentally attend to the present
moment. It has been found to be associated with psychological well-being across a range of
domains [97]. Within the bereavement context, greater mindfulness may enable individuals to allow
themselves to experience the many emotions of grief in a non-judgmental way. Clinical approaches
have been developed to facilitate greater mindfulness in bereaved individuals [81,98], though few data
have thus far been reported on the efficacy of such approaches.

7.2. Attachment Style

An individual’s attachment style influences their behavioural, emotional and cognitive patterns
of responding, impacting on their appraisal and coping with life stressors. The theoretical and
empirical literature regarding the relationship between parental attachment variables and the paediatric
palliative care context has been comprehensively reviewed by Kearney and Byrne [99]. Notably
insecure attachment styles (e.g., anxious or avoidant patterns) have been found to be associated
with decreased resilience, complicated grief reactions, poorer psychological outcomes, and marital
distress [44,84,100-103]. In contrast, secure parental attachment styles have been found to be associated
with more effective distress management, active support seeking, better engagement with healthcare
providers, and better coping responses [99,104,105], which are likely to contribute to better bereavement
outcomes [99]. Notably, there has been little empirical work investigating potential differences in the
attachment style of parents of a child with a life-limiting condition, relative to the attachment style of
parents of a child with normal life expectancy.

In addition to considering established parental attachment styles, attachment theory holds that
bereavement outcomes are also contingent on an individual revising their internal working model
of attachment to the deceased individual in accord with the changes in the external world brought
about by the loss [106]. Failure to make such revision is what prominent attachment theorists such as
Bowlby [107] consider to be at the heart of complicated grief.
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7.3. Gender

Gender differences in relation to bereavement outcomes have mostly been considered in the
context of the death of a spouse, with greater rates of depression and mortality documented in men
relative to women, and gender differences in coping responses (for reviews see [23,108]). However,
the issues related to bereavement following the death of child relative to the death of a spouse differ in
a number of key ways, making it difficult to generalize across contexts. Research examining parental
bereavement typically considers a younger cohort of bereaved individuals, with most fathers and
some mothers likely to be employed. Bereaved parents are also more likely to have other family
members living in the household, such as their spouse and/or other children for whom they continue
to be responsible.

Mothers have been found to rate their grief feelings higher than fathers following the death of
an infant [109]. It is not clear, though, whether women experience these reactions more intensely or
whether men experience bereavement in a way that is not measured by the assessment instruments
commonly used.

A number of specific variables have been identified that differ for bereaved men and women that
may impact on bereavement outcomes. Women tend to talk more about their feelings to others, while
men tend to minimize the expression of painful emotions and cope with negative emotions in a more
solitary way [46], immersing themselves in practical tasks and in their work [110]. Women commonly
have additional confidants outside their marriage, whereas men are more likely to rely exclusively on
their wives as confidants [108]. Discordant coping styles between husbands and wives are likely to
add to the stress of each individual, with feelings that their spouse does not understand them.

7.4. Predisposing Personal Vulnerabilities

There are numerous pre-existing intrapersonal factors, such as substance abuse, mental health
problems, and poor physical health, which are widely recognized to compromise an individual’s
coping resources and place them at greater risk of poor bereavement outcomes [43,111]. Excessive use
of alcohol has been widely documented among bereaved individuals, especially males [112]. The use
of alcohol as a maladaptive avoidance strategy during the stressful period of caring for a child with
a life-limiting condition is likely to place the parent at significant risk of substance abuse problems
in the bereavement period. Unfortunately, only a relatively small proportion of the bereavement
literature has utilized information collected from carers before the death of a spouse or child, making
it difficult to gain a clear understanding of predisposing factors.

Psychological problems are relatively more common among long-term carers than in the general
population [113], largely related to the high levels of stress which they experience. The intense stress
associated with bereavement is likely to further exacerbate any pre-existing psychological or physical
conditions [43]. An early study found that 60 per cent of individuals who committed suicide following
bereavement had undergone psychiatric treatment prior to bereavement [114].

Pre-existing physical problems may be more common prior to bereavement following the death
of a spouse than the death of a child, given that the loss of a spouse generally occurs at an older age.
Nevertheless, anecdotally, parents caring for a seriously unwell child over an extended period of time
commonly overlook their own physical healthcare needs, and therefore place their own health at
greater risk. Any physical problems may be further exacerbated when faced with the intense stress
of bereavement.

Despite the paucity of research to date which has utilized information collected from carers before
the death of a child, such research is more feasible in the context of caring for a child with a life-limiting
condition. In this context, clinicians (and researchers) may have contact with parents in the weeks
and months prior to a child’s death. At a minimum, this should allow for a thorough investigation of
possible predisposing risk factors, and ideally may provide the opportunity for appropriate supports
and interventions to be implemented to address the relevant risk factors.
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8. Coping and Appraisal

Coping may broadly be considered as the process by which an individual appraises the personal
significance of a situation or event and the options that they have for responding to that situation or
event [3]. Over the years, individuals typically develop a tendency to utilize certain coping styles.
However, when faced with specific challenges, the individual must appraise the situation and their
capacity to respond to it, and apply particular coping strategies accordingly.

Coping is known to be associated with, and likely to mediate, the relationship between
interpersonal and intrapersonal variables with adjustment [3,77,115]. Within the context of
bereavement, the coping process is of particular importance because it offers possible targets for
effective intervention, given that these constructs may be amenable to change [3,116]. In an early paper
addressing intervention strategies for coping with transitions, a useful list of coping competencies
was outlined [117]. These coping competencies included skills for assessing, developing and
utilizing internal and external resources, skills for managing emotional and physiological distress,
and skills associated with planning and implementing change. Despite these transition-based coping
competencies being articulated more than 35 years ago, more research is needed to investigate the role
of coping interventions in the context of parental bereavement.

The majority of the literature on coping pertains to situations that have occurred and present
a current challenge or threat to the individual. However, a small body of literature addresses what has
been referred to as proactive coping, pertaining to anticipated threats or stressors [118]. The literature
regarding bereavement following the death of a child due to a life-limiting condition would benefit
from a consideration of both types of coping, given that parents face many ongoing stressors whilst
caring for a child with a life-limiting condition, whilst also being mindful that they will one day need to
face their child’s death. In other contexts, proactive coping has been found to be beneficial, and indeed
teachable, heightening an individual’s awareness of their personal and social resources, so that they are
better placed to make effective coping decisions [119]. However, the concept of proactive coping has,
to date, not been well applied to parental bereavement following a child’s death due to a life-limiting
condition, and warrants further research.

It is generally recognized that specific coping strategies are not uniformly effective (or ineffective)
across all contexts and situations. Instead, an individual’s coping efficacy is dependent on an efficient
process of self-regulation, which requires an awareness of contextual demands, availability of a range of
coping skills to select from, and responsivity to internal and external feedback [80]. A small-scale study
investigating the coping of bereaved parents found that the coping strategies used by those bereaved
for 18 months or less differed considerably from non-bereaved normative samples, whereas those
bereaved for more than 18 months engaged in coping strategies similar to normative samples [120].
The efficacy of the coping strategies, however, was not examined.

Within the bereavement literature, Stroebe and Schut [95] made a distinction between loss-oriented
coping (namely a focus on appraising and processing some aspect of the loss experience) and
restoration-oriented coping (namely a focus on reorienting oneself in a changed world without the
deceased person). The dual process theory of bereavement holds that oscillation between these
different types of cognitive processing is essential for adaptive bereavement outcomes and that over
time more focus is placed on a restoration orientation and less on a loss orientation [121,122]. In a study
of 219 couples following the death of their child, Wijngaards-de Meij et al. investigated parental
use of restoration-coping and loss-oriented coping [123]. Although utilizing quite a limited set of
items to assess coping, Wijngaards-de Meij et al. found that a greater focus on future-oriented,
restoration-coping, irrespective of the amount of loss-oriented coping that was used, was associated
with more beneficial outcomes [123]. Moreover, when women made greater use of restoration coping,
their husbands also benefited, showing lower levels of depression.

Although psychological flexibility is sometimes regarded as a personality dimension, it may
also be considered as a more malleable, cognitive coping process. Within the Acceptance and
Commitment Therapy (ACT) framework, psychological flexibility has been taken to refer to an ability to
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be present-focussed, acting in a manner consistent with one’s values, even in the presence of interfering
thoughts and emotions [93]. ACT interventions with the parents of children with a life-limiting
condition have successfully increased aspects of parental psychological flexibility [124]. However, to
our knowledge, studies have not investigated parental psychological flexibility following the death of
a child following a life-limiting condition.

Similarly, within the body of literature on mindfulness, the concept of acceptance has emerged as
being of importance in the face of life stressors [125]. Within the trauma literature, acceptance has been
found to be associated with greater psychological adjustment following exposure to trauma (for review,
see [125]). Within the context of bereavement, the concept of acceptance has been integral to clinical
mindfulness interventions that have been developed, such as based on the ATTEND (attunement,
trust, touch, egalitarianism, nuance, and death education) framework [81]. However, evaluations of
these interventions have thus far been limited [126].

Meaning-making is a term that has emerged and proliferated in the literature over the past decade,
referring to the restoration of meaning following a highly stressful situation [127]. Meaning-making
requires the integration of the meaning given to a stressful event with one’s global orienting system
or cognitive framework [127]. Highly stressful situations have the potential to challenge one’s global
cognitive systems. The extent to which the meaning that an individual attributes to a stressful event is
discrepant with their global cognitive system is likely to determine the extent to which they experience
distress. It has been found that the degree to which parents have made sense or meaning out of their
child’s unexpected death was inversely related to their degree of distress [128], albeit one study found
this relationship was only significant in the first year of bereavement [129].

The nature of a child’s death has been found to impact on the ability of parents to find meaning
in the situation. Parents whose child died a violent death (i.e., accident, homicide or suicide)
found it more challenging to make-meaning of the situation relative to parents whose child died
a non-violent death (perinatal, natural anticipated, or natural sudden) [130]. There has been little work
investigating the process of meaning-making specifically among parents of children who died from
a life-limiting disorder.

Positive emotions have been suggested to serve a restorative role in bereavement, and as a catalyst
for meaning finding and benefit finding [92]. Moskowitz, Folkman and Acree [79] noted a positive
association between positive affect and bereavement outcomes, which they attributed to an increased
likelihood to engage in positive reappraisal. Moreover, a positive affect renders individuals more
able to seek social support. However, the overlapping nature of measures of positive emotions and
of bereavement outcomes makes it difficult to disentangle these constructs or to consider issues
of causality.

Rumination is a coping style characterized by recurrent, self-focused negative thinking. It is
widely regarded as a normal part of grieving. However, more extreme rumination is likely to be
problematic and a predictor of poorer bereavement outcomes [131]. In a study with 55 bereaved
individuals (following the death of a first degree relative within the previous three years), greater
rumination was associated with symptoms of psychopathology over a 12-month period [132]. It has
been suggested that the repeated focus of attention on negative emotions associated with rumination
interferes with problem solving capabilities, and impedes instrumental behaviour and the utilization
of social support [131]. Females and individuals with lower social support have been found to engage
in more ruminating behaviour following the death of a loved one [116].

Rumination used to be considered a confrontational strategy, requiring individuals to confront
and experience distress and negative emotions. More recently, though, rumination has been appraised
as an avoidance strategy [133], whereby an individual focuses disproportionately on loss-oriented
coping with little attention to restoration-oriented coping. According to this view, individuals engage
in ruminative thinking, dwelling on negative aspects of their personal loss, and in so doing avoid
confronting the new realities of their life and fail to restructure their cognitive schemata accordingly.
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The nature of the cognitive appraisal that an individual engages in may be influenced by their
cultural beliefs. For example, individuals holding traditional Chinese beliefs are more likely than
individuals holding Western beliefs to adopt an external locus of control and attribute the cause of
a death to predestined rules or higher powers such as sick gi (negative energy that could pass to the
unlucky) or evil spirits [134]. This remains an under-researched area.

9. Challenges to Carrying Out Bereavement Research

Studying the bereavement process and factors associated with parental bereavement outcomes is
fraught with challenges [135]. Key areas of difficulty relate to participant recruitment, inter-relatedness
of variables, and the selection and use of multiple outcome measures. Each of these areas of difficulty
will be briefly described.

Research participation is voluntary; hence self-selection is likely to influence who participates in
bereavement research [136]. Individuals may decline to participate due to: depressed mood, feeling
they are too upset to answer questions about their bereavement, fear that participation may increase
their grief, or greater use of avoidant coping strategies. It is therefore possible that individuals
who are most disabled by grief, perhaps meeting the Diagnostic and Statistical Manual of Mental
Disorders—5th Edition (DSM-5) criteria of persistent complex bereavement disorder, may commonly
not participate in bereavement research. Individuals who agree to participate in bereavement research
may be more willing to talk about their experience, and therefore may already be engaging in more
adaptive coping strategies. Notably, given that women are more likely to seek social support and
talk about their feelings and experiences [46], they may be more likely to engage in bereavement
research. This issue is likely to be magnified if recruitment occurs through bereavement support
services, which may predominantly be utilized by individuals who are willing to talk about their
experiences. Alternatively, it is conceivable that individuals who are more distressed may be more
likely to take up the opportunity to talk with someone about their feelings [136]. Moreover, there is
evidence of a selective invitation bias in paediatric palliative care research, whereby not all eligible
families are invited to participate due to non-random factors [137].

Factors that potentially render parents at greater or lower risk of poor bereavement outcomes are
often difficult to disentangle from complex, inter-related circumstances and attitudes. For example,
decisions regarding the preferred location of the child’s death may be related to the family’s coping
efficacy, their perceptions of how well their child’s symptoms are able to be managed outside of
hospital, the supports and services available to the family, and considerations regarding the presence
of other siblings. Randomization is rarely appropriate to study such factors in a methodologically
rigorous way. A multivariate statistical approach would also be useful in minimizing the reporting of
spurious associations, but requires an adequate sample size.

When carrying out research with bereaved individuals it is difficult to find the right balance
between assessing multiple outcome domains of possible interest and not wanting to over-burden
bereaved parents. Many studies have considered only a single measure of bereavement outcome,
failing to acknowledge the complex and varied ways in which different individuals respond to the
death of a child. For example, it is increasingly recognized that mothers and fathers experience the
loss of a child differently [108]. Some outcome measures may be more sensitive to identifying the
responses of women rather than men, or vice versa.

10. Future Directions for Research and Clinical Practice

It is important to achieve better alignment between quality research in the area of parental
bereavement, particularly in the context of a death following life-limiting condition, and clinical
practice. Although the natural trajectory of bereavement has been documented in the context of
bereaved older spouses [138], at present the natural history of bereavement in parents following
the death of a child has not been well studied. Prospective studies in this area are needed, though
challenging due to the relatively small numbers of children known to be approaching death and the
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difficulty of engaging parents at this time. Multi-centre collaboration would be useful to achieve
sufficient sample sizes. Alternatively, the use of large-scale, longitudinal databases (i.e., Big Data)
would not only provide useful longitudinal data, but, importantly, also avoid many self-selection and
recruitment biases common in this area of research, given that participation is not specific to their
bereavement status.

The evidence for clinical interventions with bereaved parents is currently poor [139].
In a systematic review by Endo et al. [139], nine articles were retrieved, describing eight randomized
controlled trials of clinical interventions with bereaved parents or siblings following a child’s death.
The interventions were varied, and included support groups, counselling, psychotherapy and crisis
intervention. However, the authors of the systematic review concluded that there was limited
evidence of sufficient quality to support the intervention techniques used. Similarly, the literature in
other areas of bereavement suggests that most individuals regain their pre-loss levels of functioning
after a transitory period of distress (e.g., 6-12 months) irrespective of whether they receive any
intervention [140]. The authors of an earlier meta-analysis evaluating the efficacy of psychotherapeutic
interventions for bereavement concluded that more favourable outcomes were obtained for programs
that specifically targeted bereaved individuals experiencing most marked difficulties [141].

Within the context of the Risk and Resilience Model of Parental Bereavement proposed in
this paper, the current review has identified various inter-personal and intra-personal factors that
may positively or detrimentally impact parental bereavement outcomes. These risk and resilience
factors may be identified in the weeks, months, or even years prior to a child’s death within the
supportive context of a relationship with a palliative healthcare provider. Many risk factors, such
as low social support, previous losses, predisposing personal vulnerabilities (such as psychiatric
history or history of substance abuse), are likely to be identifiable through clinical interview. Other
factors, such as attachment style, trait mindfulness and psychological flexibility, may warrant the
use of brief, validated questionnaires. A clearer identification of which parents are at greatest risk
of adverse bereavement outcomes will help pave the way for the development and evaluation of
targeted interventions. Consideration should be given to the possibility of enhancing the resilience of
parents, arguably even prior to their child’s death, such as by enhancing mindfulness, acceptance and
psychological flexibility. Importantly, the Risk and Resilience Model of Parental Bereavement highlights
the importance of considering both risk and resilience factors, and how these may, in combination,
impact on bereavement outcomes.

A number of key issues warrant further research in order to better inform the development of
evidence-based clinical interventions. If factors such as psychological flexibility and mindfulness
are indeed associated with more favourable parental bereavement outcomes, how can these coping
styles be taught? At what point should they be taught—before or after a child’s death? Would
all parents facing bereavement benefit from these approaches, or is there a subset of parents who
would receive most benefit? Notably, Bonanno [17] cautioned against assuming that there is a single
resilience pathway. It may be that individuals with certain risk factors receive particular benefit from
specific resilience factors that serve to compensate for the risk. More research is needed to address
these questions.

11. Conclusions

The death of a child following a life-limiting illness is an incredibly stressful experience for
parents, which may render these parents vulnerable to a range of adverse bereavement outcomes.
The current paper sought to enhance understanding of a wide range of factors potentially impacting
on parental bereavement outcomes following the death of a child due to a life-limiting condition.
Studies have commonly focused on single risk factors and/or have been compromised by recruitment
limitations and very small sample sizes, consequently resulting in some conflicting findings. These
limitations are further heightened if the research lacks a theoretical framework. The Risk and Resilience
Model of Parental Bereavement was proposed to enable consideration of a range of factors from
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within a broader theoretical framework. A better understanding of the complex interplay between
various risk and resilience factors may allow health professionals to carry out comprehensive, holistic
assessments prior to a child’s death, enabling them to identify parents who may be vulnerable to
poorer bereavement outcomes. Further research is needed into interventions that heighten or promote
resilience, particularly amongst parents identified as being at high risk of poor bereavement outcomes.
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Abstract: Pediatric palliative care studies often rely on proxy-reported instead of direct child-reported
quality of life metrics. The purpose of this study was to longitudinally evaluate quality of life for
pediatric patients receiving palliative care consultations and to compare patient-reported quality
of life with parent perception of the child’s quality of life across wellness domains. The 23-item
PedsQL™ V4.0 Measurement Model was utilized for ten child and parent dyads at time of initial
palliative care consultation, Month 6, and Month 12 to assess for physical, emotional, social, and
cognitive dimensions of quality of life as reported independently by the child and by the parent for
the child. Findings were analyzed using Bland—Altman plots to compare observed differences to
limits of agreement. This study revealed overall consistency between parent- and child-reported
quality of life across domains. Physical health was noted to be in closest agreement. At the time
of initial palliative care consult, children collectively scored their social quality of life higher than
parental perception of the child’s social quality of life; whereas, emotional and cognitive quality of life
domains were scored lower by children than by the parental report. At the one year survey time point,
the physical, emotional, and social domains trended toward more positive patient perception than
proxy perception with congruence between quality of life scores for the cognitive domain. Findings
reveal the importance of eliciting a child report in addition to a parent report when measuring and
longitudinally trending perceptions on quality of life.

Keywords: quality of life; pediatric palliative care; patient reported outcomes

1. Introduction

The vast majority of symptom burden and quality of life metrics from children receiving palliative
care are obtained from a proxy report rather than the voice of the child. In a systematic review of
research papers measuring outcomes for children with cancer, only four out of 26 papers (15.4%)
included actual patient-reported outcomes while six (23.1%) included parent-reported outcomes, and
five (19.2%) included nursing reported outcomes [1]. In another review of pediatric palliative care
peer-reviewed publications specific to child outcomes, only nine out of 72 (13%) papers provided direct
patient perspectives [2]. Reasons for exclusion of the child’s voice in quality of life (QOL) reporting
includes that children may be unwilling or unable to respond for themselves due to developmental
stage or illness impact or because of cognitive impairment. The reason may also be that providers
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and researchers are not routinely pursuing direct child-reported metrics as part of the gold standard
approach to care and research [3]. Studies coordinating caregiver and pediatric child quality of life
metrics in pediatric palliative care are meaningful but few [4].

It cannot be assumed that clinician or even parent report accurately reflects the burden of illness
or treatments as perceived by the child. A growing body of adult literature reminds clinicians that
the clinician report of symptoms relevant to overall quality of life systematically under-reports both
the prevalence and the severity of these symptoms [5,6]. Comparisons of a child report versus a
parental proxy report of symptoms has revealed varied levels of agreement with higher correlation for
observable symptoms such as nausea (the observation being presumed change in eating pattern or even
emesis) and pain (the observation being activity level or nonverbal/verbal signs of discomfort) and
poorer level agreement for less observable symptom profiles [7,8]. Agreement between the child report
and parent report of symptom burden varies with child age, with poorer agreement for adolescent
patients than for younger children [9,10]. Agreement is further confounded by a parent’s personal
physical and mental health status impacting parental perception of his/her own child’s quality of
life [11].

The translation of symptom burden into perceived quality of life warrants a direct patient
report with supplemental, informative parental insight to place the child’s experience into the family
interpretation of the child’s experience.

2. Methods

2.1. Patients

This prospective study followed a total of ten patients (four males and six females) aged 5 years
through 18 years (mean 12.4 years) from time of initial palliative care consultation through one full
year of palliative care integrated service. Only ten out of 87 total consulted patients were able to
provide patient voice due to medical fragility (neuro-cognitive participatory or development level).
Of these ten participants, three utilized the 5-7-year-old tool; three used the 8-12-year old tool; and
four completed the 13-18-year old tool based on age at time of study participation. Primary diagnoses
included four children with neurodegenerative conditions, three with cardiac conditions, two with
pulmonary conditions, and one with a genetic condition. Two families completed the quality of life
scales in Spanish, all others were completed in English.

2.2. Study Design

This study was approved as a Quality Improvement Process Study by the Institutional Review
Board. Child and parent demographic information was collected at baseline. QOL questionnaires were
administered at baseline (defined as time of initial palliative care consultation), Month 6, and Month 12
of integrated palliative care services. Integrated palliative care services meant longitudinal inclusion of
a palliative care team and palliative care case management with established needs assessment/goals
of care guiding interventions across outpatient and inpatient medical settings. The questionnaire was
completed separately by each participating child and parent during scheduled palliative care visits
either as an inpatient or outpatient. Each child had the option for the questionnaire items to be read
out loud if the child preferred audible scale administration.

2.3. Measures

Quality of life was assessed using the Pediatric Quality of Life Inventory (PedsQL™
Copyright © 1998 JW Varni, Ph.D. All rights reserved), a 23-item Likert-type scale measuring: physical,
social, cognitive, and emotional domains [12]. The validated pediatric scale has parallel instruments
for child and parent administration [13]. The Likert scale scores are converted to a 0-, 25-, 50-, and
100-point scale, with higher scores reflecting a higher perceived quality of life for that domain.
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2.4. Statistical Analysis for Parent—Child Quality of Life Agreement

Bland-Altman plots and absolute agreement (scatter) plots were used to assess the agreement
between parent and child when scoring the QOL questionnaire on the Physical, Social, Cognitive,
and Emotional Scales [14]. Bland-Altman plots are used to compare observed differences to limits of
agreement which are based on the mean of all differences +/— z; _ ., times the standard deviation
of the differences. The Bland-Altman plot offers visual appeal since the solid black horizontal
line represents the average of the difference between scores across all child—parent combinations.
This graphical format enables convenient visualization of collective analyses of quality of life agreement
between patient-proxy reports (Figure 1). The outlier marks then revealed moments in which a parent
or child differed significantly in perception of quality of life.
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Figure 1. Bland-Altman agreement plots for the four domains at baseline. The solid black line
represents the mean of the child—parent differences. The two extreme dotted gray lines mark the upper
and lower agreement boundaries.

3. Results

At baseline, Month 6, and Month 12 there were 10, 6, and 5 parent—child pairings that scored the
QOL assessment, respectively. Three of these parent—child pairings scored the assessment at all three
time points. Reason for loss of dyad-based date was death in four cases and loss of ability for child to
interact in the other cases (intubated, sedate, or decline in conversational ability).

Figure 1 reveals overall good agreement between parent and child across domains at time of
initial palliative care consultation. Agreement was judged as good based on 10 out of 10 child—parent
differences lying within the agreement boundaries for the emotional, social and cognitive domains
and 9 out of 10 lying within the agreement boundaries for the physical domain. For physical health
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quality of life domains, the parent and child report on quality of life were not far off zero at baseline
(the average difference between child and parent scores was 1.2, revealing agreement between patient
and proxy report). However, for the social domain the child tended to score himself/herself higher
than parental perception of social quality of life by an average of 12.2. For emotional domain and
cognitive interaction, the children collectively scored themselves lower than parental perception of
quality of life in these domains, 1.7 and 4.9 on average, respectively.

At six months, the parent—child assessment of physical and social quality of life measures were
consistent between parent-child with children still scoring their own emotional and cognitive domains
lower than the parental report. At a year, the children began to score their physical, emotional, and
social domains collectively higher than parental perception.

4. Discussion

Inquiring into quality of life fosters insight into the effect of disease trajectory on a child and
overall perception of lived experience. This novel study serves as a pilot model of feasibility which
could next be utilized in an earlier palliative integration model for larger and longer data points.
Although there is an increasing call for pediatric providers to foster patient voice, pediatric care teams
often grade symptoms and report quality of life or for the parent to report such as proxy. The graded
symptoms which lead to patient-interpretation of quality of life often include subjective symptoms
such as nausea, dyspnea, fatigue, insomnia, anxiety, depression, and pain. Eliciting a patient report not
just for symptom report but for collective translation into perceived quality of life fosters the overall
child perception of lived experience.

The finding that parents and children had the closest agreement in physical quality of life
assessment may hint that the physical symptomatology is more objectively measured based on
observed behavior changes or biomedical changes. Parent trend toward over-elevating a child’s
emotional and cognitive wellness at time of diagnosis may imply that children are experiencing more
psychosocial and mental toll than is readily recognized within families. This speaks to opportunity for
palliative care teams to proactively screen for total pain dimensions and not just physical evaluations
in pediatric palliative care intake.

The finding that children viewed their social wellness as higher than parental perception may
be a reflection of generational differences regarding the perceived relational aspects of social media
or peer support. We observe many pre-teens and adolescent children who text or video-engage with
peers as still feeling socially supported/connected with these friendships, while parents may perceive
less in-person engagement in playdates as social alienation.

We were fascinated to note the trend of decreased agreement between child-parent quality of life
report over time with children trending toward self-reporting higher total quality of life than parent
perception. This may be an area of future inquiry, particularly to study whether ego-resiliency may
help patients adapt to the changes associated with the illness [15]. This raises thoughts as to how this
trend may differ for patients who are not followed by a palliative care team.

A limitation of the study is the lack of direct questioning on spiritual dimensions of wellness in
the instrument, as we recognize that spirituality and sense of meaning weigh heavily on quality of life
perceptions. Our study was further limited by small sample size, although the progressive morbidity
due to disease progression (loosing ability to self-report) and eventual mortality are inevitable in our
study sampling. Loss of participants longitudinally is a reality when caring for a pediatric palliative
care population toward natural end of life. While it is possible to monitor scores over twelve months,
the large reduction in the number of patients who were able to complete quality of life scores represents
a reality of our patient population.

Our clinical team adapts this plot approach to guide our understanding of collective quality of
life trends for children receiving palliative care consultations. This plot approach enables monitoring
for congruence or discongruence between child and proxy perspectives. Quality of life metrics foster
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a meaningful opportunity to honor patient voice, while also attending to family interpretation of
child experience.
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Abstract: As the demand for pediatric palliative care (PC) increases, data suggest that Latino children
are less likely to receive services than non-Latino children. Evidence on how to best provide PC
to Latino children is sparse. We conducted a narrative review of literature related to PC for Latino
children and their families in the United States. In the United States, Latinos face multiple barriers
that affect their receipt of PC, including poverty, lack of access to health insurance, language barriers,
discrimination, and cultural differences. Pediatric PC research and clinical initiatives that target the
needs of Latino families are sparse, underfunded, but essential. Education of providers on Latino
cultural values is necessary. Additionally, advocacy efforts with a focus on equitable care and policy
reform are essential to improving the health of this vulnerable population.

Keywords: pediatric palliative care; Latino health; chronic illness; children with medical complexity

1. Introduction

Medical advancements and technology have decreased the number of deaths for medically fragile
children over time [1-3]. With the increased life expectancy of this population, the demand for pediatric
palliative care (PC) and end-of-life (EOL) care is also on the rise. In the United States, pediatric PC
services are rapidly developing with the goal of improving quality of life for children with serious
illness and their families [4]. However, research exposes disparities in pediatric PC use in the US by
race/ethnicity such that European Americans are more likely to use pediatric PC services than Latinos
living in the US [5]. It has also been shown that Latino children incur lower expenditures in hospice
care than non-Latino children suggesting that there may be delays in admission to care or persistent
barriers to pediatric PC services for Latino families in the US [6]. For the purposes of this paper, we use
the term “Latino” to represent people of all genders that emigrated to the United States from Latin
America and/or have strong cultural ties to this region. Individuals within this population might use
other labels such as Latino/a, Latina, Latinx, Latin American, and Hispanic to identify their ethnicity.
Furthermore, data suggest that minority pediatric cancer patients receive more intensive care at the
EOL and are more likely to die in the hospital [7]. This is especially concerning given the growing body
of work suggesting that early integration of pediatric PC services results in improved outcomes [8,9].
The objective of this paper is to review existing theory and research relating to PC services for Latino
children and their families. We analyze the findings within current cultural and political contexts and
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present recommendations for future clinical care, research, and policy related to pediatric PC for Latino
populations in the US.

2. Methods

We searched MEDLINE and Pubmed from inception to August 2017 for English language articles
relevant to palliative care in the Latino population, particularly of pediatric patients using the terms:
palliative care, Latino, Hispanic, pediatric palliative care. We then reviewed bibliographies of relevant
studies to broaden our search. At a later stage, we also searched for references related to the current
political context and its effect on the Latino US population. Two authors made the final selections and
critically reviewed the existing data and models of care to identify current state of pediatric palliative
care services for Latino children in the US.

3. Review of the Literature

3.1. Cultural Considerations Relevant to Palliative Care for Latino Pediatric Populations

Latino individuals make up the largest ethnic minority group in the US, and it is estimated
that the number of Latino people will reach 28.6% of the total US population by the year 2060 [10].
People of Latino ethnicity are often treated as one monolithic group when interacting with health
care systems and participating in research, but this perception of Latinos as homogeneous is flawed;
many Latinos that reside in the US have roots in different countries and have different cultural
backgrounds. Therefore, clinicians providing care to Latino patients in the US are likely to encounter
an array of beliefs, values, and languages. However, shared experiences among Latinos, such as
Spanish colonization of indigenous people in Latin America and the Caribbean [11], language [11,12],
and ethnic discrimination [12] contribute to a sense of unity and community. These experiences
foster cultural connections in ways that influence medical care. Here, we review common Latino
cultural values surrounding family, gender roles, religion, spirituality, and decision-making preferences
that may influence the availability, acceptability, and receipt of pediatric PC services within this
ethnic group.

The role of the extended Latino family in making decisions for children with serious illness may
be of particular importance. Familisno, a value of commitment and loyalty to immediate and extended
family [11], is important for many Latinos [13-20]. Latino families are often tight-knit and large,
which can lead to increased support and pooling of resources [16]. However, it can also complicate
discussions around care, as it may lead to high levels of family involvement in decision-making [17].
It may be difficult to arrange large family meetings or reach consensus and understanding of the dying
process [17], especially if there are language barriers between families and providers. This additional
consultation with extended family may lead to delays in care [20,21].

Cultural perceptions of masculinity and femininity within the Latino community, often referred
to as machismo and marianismo/hembrismo, may also shape care and decision-making for children with
serious illness. Specifically, gender roles influence health-seeking behavior, medical decision-making,
and caretaking such that mothers are often expected to act as caretakers and facilitators of
health-seeking behavior. In contrast, fathers are often conditioned not to engage in daily caretaking
for children, yet they are expected to lead decision-making surrounding health care, while mothers
may feel obligated to obtain the father’s permission to participate [14,16]. Gender norms within Latino
populations may contribute to the reasons why some male family members deny engagement with PC
services, because sharing feelings or concerns about illness may not be acceptable to some Latino men;
they may prefer that their female family members be the focus of any support services and efforts [13].

While spirituality, religious community, and belief systems may be a source of support for families
and children [22,23], it has also been suggested that spirituality and /or religiosity can create a barrier
to care for some Latino families [17,24]. For example, strong religious beliefs, such as belief in miracles,
may lead families to deny the dying process [13,17] or to view pain and suffering as a test of faith [24,25].
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Religious values around the sanctity of human life and life as a gift from God may also influence EOL
care in that for some Latinos, brain death may not be sufficient to justify withdrawal of life support [26].
Finally, fatalismo, or a belief in fate that one’s future is predetermined, may also play a role in deterring
Latinos from seeking care [14,16]. Abraido-Lanza et al. [27] posit that inaccessibility and discrimination
within the healthcare system may reinforce feelings about fatalismo in Latino populations because of the
lack of access to adequate and appropriate services. Structural barriers like racial bias, poverty, health
insurance inaccessibility, and immigration barriers may reaffirm fatalistic ideology among people that
experience oppression, undermining access to care even further [27]. These beliefs may influence some
Latinos to postpone or refuse pediatric PC services. Multiple studies demonstrate that health care
providers rarely engage patients in discussions of how religion/spirituality impact their health and
health decisions [28,29]; this failure may have added significance for Latino families where reasons for
delaying or refusing care may be misunderstood and inadequately addressed.

Respeto refers to the way Latinos interact with each other according to a person’s age, gender,
socioeconomic status, and authority [15,21]. This can be especially influential to the parent-physician
relationship. For example, deference to authority figures may hinder families from questioning
recommendations given by healthcare providers, even when those recommendations are incongruent
with families” wishes, beliefs, and cultural norms [15,21,24]. Unfortunately, this can lead to
misunderstandings and non-compliance with care [15]. In turn, providers are expected to behave
according to Latino hierarchical norms by showing respeto and including extended family members in
decision-making [15,21,24].

Because PC providers commonly engage with parents of children with serious illness in making
medical decisions, it is also important to be aware of potential cultural variability in preferred
decision-making roles. It is common for clinicians to assume that Latino patients prefer passive
roles in medical decision-making [18,30-32]. However, there is little empirical data supporting this
passive role preference. On the contrary, research suggests that people of Latino ethnicity living in
the US may prefer more active or shared decision-making roles [21,33], especially when compared
to Latinos living in Latin America [33]. Regardless of decisional-control preferences, Latino patients
report that they want to know their diagnosis and prognosis [34]. Clinicians in the US are tasked with
developing an understanding of how cultural contexts influence individual preferences for care within
this heterogeneous population.

This previous research on the influence of cultural beliefs on health-seeking behavior lays a
foundation for contextualizing the inequity observed in pediatric PC of Latino populations (Figure 1).

Potential barriers to pediatric
PC for Latino families Society
Language barriers
Poverty
Absence of
traditional social
supports
Legal issues

Medical system
Fragmented
Immigration to USA information-sharing
Limited access to
health insurance
Inconsistent use of
interpreters

Latino cultural values
familismo, religiosity, fatalismo, gender norms, respeto

Discrimination

Figure 1. Mediators of the pediatric palliative care (PC) experience for latino families.
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3.2. Insights from Latin America

Overall, PC is underdeveloped in Latin America [35-37]. Because of this, Latino patients in the
US may have a limited understanding of the role of PC. However, PC services vary greatly from region
to region in Latin America [35,38]. Therefore, understanding and acceptance of pediatric PC by Latino
families in the US may also depend on where the family’s roots are situated. Literature on pediatric PC
in Latin America could inform care of Latino children in the US. However, research on best practices
in PC is sparse and underfunded in Latin America [35,39,40], and while children and their families
have unique PC needs, Latin American literature does not explicitly discuss considerations for PC
in pediatric populations. International collaboration may be helpful to advance the research agenda
in this topic and inform US practice. In the meantime, clinicians are encouraged to inquire families’
understanding of and prior experience with pediatric PC.

3.3. Pediatric Palliative Care Experiences of Latino Families in the US

Over the past decade, literature focusing on PC in the US Latino population, which is not robust,
has expanded to include the adult and pediatric PC and hospice experience, barriers to quality care,
and suggestions for clinical care and research. There remain substantial gaps in the evidence base
regarding PC for Latino children. In this section, we will review what is known about PC delivery in
the US for Latino children and their families.

Poverty, absence of traditional social supports, and difficulties with the healthcare system are
important mediators of PC experiences for Latino families [41]. Poverty can interfere with cultural
practices around death and the bereavement process, as when some families are forced to opt for
cremation [41]. Furthermore, the high cost of healthcare is an added source of burden for poor
families [19,42]. In addition, geographic separation from family and traditional social supports can
lead to feelings of isolation, as expected given the cultural value of familismo [16,41,43]. Despite this,
however, Latino families also report a sense of trade-off that being in the US allows their child to receive
the best care possible [41]. Lastly, some families also struggle with the complexity of the US healthcare
system. For example, having multiple doctors, an experience different than in many countries in Latin
America, can lead to fragmented information-sharing and thus affect communication and trust [41,44].

The importance of honest communication, direct communication by medical providers, emotional,
financial, and physical strains associated with caregiving, and anxieties felt around time of the child’s
death are important mediators of the pediatric hospice experience [43]. Latino families, in particular,
value the opportunity that hospice provides for their loved one to be home [42,43]. In addition,
compared to English-speaking counterparts, Spanish-speaking families are less distressed by issues
of symptom management at the end of life, report difficulties with doing bedside nursing care [43],
and express desire to reduce caregiver burden [19], suggesting differences in the hospice experience
between Latinos and other racial/ethnic groups.

Limited English proficiency is a barrier to quality pediatric PC [41,43]. Most Latino immigrants
speak Spanish and only a fourth report fluency in English [45]. However, most medical care in
the US is delivered in English. While there are health care providers in the US that report being
fluent in Spanish, a majority of these providers are non-Latino and are not native Spanish speakers.
Thus, even for these providers, communication may still be difficult [46]. The meaning of the word
hospice, for example, is not easily translated into Spanish and patients often think that it refers to
a place and not a service [17].

Language barriers, which often lead to miscommunication, can be a source of mistrust between
Latino families and PC providers [19,44]. An uncertain understanding of their child’s condition
can leave these families feeling isolated, confused, and distrustful of the healthcare system [44].
Due to the inability to speak English, some families fear not being able to do what is needed to
care for their child [43], others report difficulty with reaching out for help [41]. Some parents also
report dissatisfaction with communication; for example, when interpreter-facilitated family meetings
are held in the child’s room and parents and children hear difficult news at the same time [43].
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Furthermore, parents with limited English proficiency report feeling distressed when they do not
understand the implications of the information they receive, which leads to dissatisfaction with care
and long-term psychosocial stress [47]. This can be especially detrimental when discussing EOL issues.

Discrimination based on race/ethnicity remains a problem in US health care systems across
a broad range of care sites and is more difficult to address than the language barriers [19,41,48].
Discrimination has also been reported in the delivery of PC services. Davies et al reported that
Mexican-American families felt discriminated against based on race, language, socio-economic status,
and appearance [48]. They also reported feeling confused, angry, and hurt by these experiences.
However, few families spoke up about their concerns with care; most assumed a passive/submissive
role, as dictated by cultural norms of respeto of authority figures, or for fear of recrimination against
their child [48].

Documented disparities in rates of advance directives for pediatric Latino patients are sparse.
However, research among adult patients may have implications for families of children with serious
illness. In a study of older Latino adults, 84% reported that they would want comfort-focused care if
seriously ill, a proportion that contradicts the high rates of aggressive treatments at the EOL observed
in this population. However, over three quarters of these participants reported that they did not
have an advanced care directive and almost half had not discussed their preferences with their family
or doctor [18]. Kelley et al., argue that these missed opportunities put patients at risk of receiving
aggressive and unwanted treatment at the EOL [18]. This could also be true for children. A study in
which a majority of the participants were Latino parents found that 62% had never heard of advance
directives and that 82% had never discussed advance directives. However, after being educated,
49% of parents expressed interest in creating an advance directive for their chronically ill child. Of note,
Spanish-speaking Latino participants were less likely to have knowledge on advance directives than
English-speaking participants [49]. Though there are global difficulties with expanding advance
directives overall, health system policies which work to address these may still miss those patient
populations—like Latino patients—that experience discrimination within the health care system or
have difficulty communicating their desires with providers.

Barriers in access to health insurance for Latino children have historically presented issues for
care [50-53]. Additionally, chronically ill children that are Latino have the lowest rates of insurance
coverage when compared to chronically ill children of other ethnic or racial groups in the US [52,54].
While health care reform in the US, namely the Affordable Care Act (ACA), increased insurance rates
across the board, Latinos still have the highest probability of being uninsured compared to White
and African American populations [55]. Additionally, the recent challenges to the ACA, such as the
Senate Tax Cuts and Jobs Act, may reverse initiatives directed at equity in health insurance access.
These policy changes have implications for medically complex Latino children in that they may be
underinsured, leading to decreased access to pediatric PC services.

Poverty and political turmoil have led many people from Latin America to migrate to the US
or other areas of the world [21], and the vast majority of undocumented immigrants residing in
the US are from Latin America [56]. These undocumented immigrants with life-limiting illness face
additional barriers to care such as fear of deportation, lack of insurance, and limited access to services,
including PC and hospice. While some children who are undocumented are able to access medical
coverage due to state-based policies in a small number of states (i.e., California, New York, Illinois,
Massachusetts, Washington, and the District of Columbia), in a majority of states, undocumented
immigrants are unable to access health insurance through Medicaid, Medicare, or the Insurance
Marketplace established by the ACA [57]. These restrictions contribute to many Latino people being
denied access to necessary medical care, which some consider to be a violation of their human rights.
Jaramillo and Hui describe the difficult experience of an undocumented young adult immigrant with
advanced cancer at the EOL [42]. Language and cultural barriers, delayed diagnosis, limited social
support, increased financial burden, limited access to EOL care, and fear of deportation are just a
handful of issues that undocumented immigrants face that may impede care [42]; undocumented
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children with chronic illness and their families face these hardships as well. US anti-immigration
legislation poses a threat to the health and well-being of many Latinos, including medically complex
children and their families. For example, elimination of the Deferred Action for Childhood Arrivals
(DACA) Program will leave some Latinos unable to work or continue their education in the US and at
risk of deportation, which will likely increase poverty among this population, decrease educational
attainment and employer-based health insurance coverage, and contribute to increasing inequity in
access to pediatric PC services [52]. To our knowledge there are no studies that focus directly on the
pediatric PC experience for immigrant, uninsured children in the US.

As illustrated in this review, the literature on the pediatric PC experience for Latino children and
their families is sparse. The growing body of evidence on the delivery, experience, and gaps in PC
drawn from the adult literature can serve as a starting point and guide for pediatric PC providers
and researchers who serve Latino families. Absence of traditional social supports, language barriers,
difficulties with navigating and understanding the US healthcare system, and discrimination are
important mediators of the pediatric PC experience of Latino families, though this is likely just the tip
of the iceberg.

4. Discussion

4.1. Improving Clinical Care

Latinos are often thought of and treated as one group in the US; however, the heterogeneity of this
population cannot be ignored. Even though language is a common bond between Latino populations,
culture, beliefs, and attitudes that shape their experience and understanding of pediatric PC may differ
by country of origin.

4.1.1. Becoming Patient Advocates

Vulnerability of Latino patients framed by language barriers, access to healthcare, socioeconomic
hardship, and cultural differences is accentuated in serious illness and at the EOL. Thus, providers are
encouraged to become avid patient advocates when caring for Latino children. Close attention
to socioeconomic particularities of each family is recommended. This includes being aware of
competing agendas between hospital administration and patient discharge planning and outpatient
care, increasingly important for those patients who are uninsured [58]. In addition, proactively but
empathetically assessing the economic situation and home environment of a family can help determine
the kind of care the family can provide at home [41]. This is particularly important when discussing
medical technology with families, for example.

4.1.2. Bridging the Language Barrier

Language barriers have long been recognized as a limitation to receiving quality care. It is also
important to recognize that language fluency does not equal cultural competency. Thus, it is best to use
simple and clear language when discussing terminal illness issues and avoid using euphemisms that are
likely to be lost in translation [24]. In addition, not using interpreters consistently has been perceived
by parents as discriminatory [48], a cause of poor information-sharing, and lack of acknowledgement
regarding their emotions and concerns [47]. Increasing access to interpretation services and increasing
the number of native Spanish-speaking staff and providers will assist in bridging the communication
gaps. Even among providers that are highly proficient and fluent in Spanish, it may still be best to use
an interpreter. Children and relatives should not be used as interpreters, especially when discussing
EOL care and decision making due to the sensitive nature of the conversation and confidentiality issues.

4.1.3. Cultural Humility

Cultural humility centered around common Latino cultural values and strategies on how to
overcome language barriers should be a priority to everyone who provides pediatric PC to Latino
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children [15,47]. Employing universal strategies for communication (i.e., ask-tell-ask model or teach-back
method); assessing acculturation with open-ended, respectful questions; and, practicing strategies
for establishing trust (i.e., naming the emotion or asking about discrimination experiences) are
also encouraged [16]. Latino cultural values need to be recognized, taught, and integrated into a
culture-centered model of PC [15]. This model is a framework in which to weigh the influence of
acculturation and ethnic identity on a Latino patient’s and family’s experience of PC. However, one must
be conscious that given the variability in decisional-control and information-sharing preferences among
Latinos, individual assessment of each patient and family is equally important.

4.1.4. Continuity of Care

The stratification of care characteristic of the US healthcare system can be confusing for some
Latino families since in many Latin American countries, one physician is in charge of directing
care and communicating with the family. As such, Latino families may not be familiar with a
multi-disciplinary approach to care. Assigning a continuity provider, preferably one who speaks
Spanish and has established rapport with the family, may help with trust building and comprehension
of information [41,44].

4.2. Implications for Research

As highlighted in this narrative review, data on how to best provide quality pediatric PC
to Latino children are scarce. We found two studies that focused on the experiences of Mexican
American families with pediatric PC [41] and perceived discrimination during interaction with
pediatric healthcare providers [48]. While these are pioneer studies, they have limited generalizability.
One other study explored English- and Spanish-speaking families” perceptions of pediatric hospice [43].
Although exploratory in nature, and limited by a small sample size, the study provides insight on
how language, and likely culture, can shape families” experience with hospice. Language is often the
first perceived barrier to care. Thus, studying the barriers to consistent use of interpreters may help
decrease communication gaps.

Palliative care services in Latin America vary by region. As such, Latino families” experience
with PC can vary widely. Thus, educating Latino communities on PC, and developing evidence-based
ways to do so, should be a primary goal of research. Community outreach programs [59] and media
utilization, such as videos [60], specifically designed for pediatric PC are potential interventions to
be studied. Likewise, culturally-competent patient navigators that address education and patient
activation through home visits could serve to increase baseline knowledge of pediatric PC and facilitate
care delivery [61].

Latino families often have socioeconomic realities that are different from those of white or black
families [17,53,55,62]; these socioeconomic characteristics contribute to health inequity. Correspondingly,
studies that explore Latino caregiver burden and search for ways in which allocation of pediatric PC
resources can help ameliorate burden are also needed [43]. Lastly, more population-based studies are
needed to explore potential causes for disparities in intensive care at the EOL for minority pediatric
patients like those observed by Johnston et al. [7]. In particular, it will be important to elucidate if these
disparities are due to healthcare system issues (i.e., access to PC) or to family preference/goals [7,63].

Pediatric PC research is limited in Latin America; financial and educational barriers hinder its
development. Given the heterogeneity of the US immigrant Latino population, collaboration between
US and Latin American researchers is imperative for the advancement of pediatric PC for Latino
children. Limited resources and minimal expertise and training in research [37,40] are some reasons to
advocate for international collaboration with developed countries. In addition, translating published
literature to Spanish may help with dissemination of evidence in Latin America.
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4.3. Policy, Advocacy and Education

Vulnerable populations, such as Latino children, depend on advocacy efforts from those who
are passionate, as much as those who are in power. Advocacy can occur at many levels: individual
patient, single institution, community, state, and federal. Current need is at all levels and providers are
encouraged to take action.

Advocating for immigration reform that supports legal pathways to immigration and health care
reform that expands health insurance coverage is important to improving access to PC for medically
complex Latino children and decreasing inequity. While a small number of states have assisted
undocumented immigrants in accessing health insurance, we are unaware of protections or allocation
of funds to assist this population at the federal level.

Unfortunately, no official legislation exists to support parents in making advance medical
directives. In the United States, at least one state, Maryland, mandates consideration of advance
directives for hospitalized children through use of Medical Orders for Life-Sustaining Treatment
(MOLST) [64]. This document, however, is not pediatric specific. Pediatric advanced care planning
programs, nonetheless, can be successfully implemented [65]. In addition, data shows parents favor
a MOLST for hospitalized children, though providers as well as parents recognize conversations
about pediatric advance care planning are challenging and require good communication skills [66,67].
Communication training for providers and pediatric advance directive education for parents can help
de-stigmatize conversations around advance care planning [65,66]. Furthermore, state and federal
legislation is needed to implement a structured system to address pediatric advance directives [49].
Families whose children have chronic medical conditions or life-limiting illnesses would likely benefit
from such a system.

Action can feel like a daunting task, and avidly advocating for patients on a day-to-day basis can
lead to feelings of frustration and burnout among providers who lack necessary skills for advocacy [58].
However, the clinician’s role has inherent potential for advocacy that could be utilized. One way
that this might be able to take place is through encouraging partnerships between hospitals, medical
schools, community hospices, home care agencies, and Latino community resources, such as outreach
programs, volunteers, or churches [41,60]. These partnerships may increase educational opportunities
for providers and elicit organizational-level changes to assist with provision of care to Latino children.

Without doubt, change in clinical practice and more research are needed to determine the best
way to deliver pediatric PC to Latino children (Figure 2). With more data, advocacy at the state and
federal levels is likely to be more effective.

Clinical
Patient advocacy
Interpreter use
Cultural humility
Continuity of care

Research
Barriers to using interpreters
Educate the community
Increase community
Proposed next steps resources utilization

International collaboration

Advocacy/Policy/Education
Health care reform
Advocacy curriculum
Communication training
Pediatric advance medical
directives legislation

Barriers to pediatric PC for Latino families

Figure 2. Proposed next steps to enhance the pediatric palliative care experience for Latino families.
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5. Conclusions

While the demand for pediatric PC is increasing with medical advancements, care is not
universally available. Moreover, political, economic, and social injustices can systematically undermine
access to care for Latino populations. Additionally, cultural values, clinical experiences with
discrimination, and health-related policy influence Latinos” access to care. Integrating Latino cultural
values into clinical practice is key to the delivery of culturally sensitive pediatric PC for Latino
children. Research focusing on provision of pediatric PC services to this population is essential in
order to move forward and improve the quality of life of Latino children with serious illness and
their families. Partnerships between lower-resourced countries in Latin America and higher-resourced
entities, such as academic institutions in the US, would likely benefit the research agenda and lead
to improvements in care for this vulnerable population. Finally, advocacy will play a large role in
enhancing the availability of pediatric PC for Latino children and their families.
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Abstract: Resuscitation plans (RP) are an important clinical indicator relating to care at the end of life
in paediatrics. A retrospective review of the medical records of children who had been referred to the
Royal Children’s Hospital, Brisbane, Australia who died in the calendar year 2011 was performed.
Of 62 records available, 40 patients (65%) had a life limiting condition and 43 medical records
(69%) contained a documented RP. This study demonstrated that both the underlying condition
(life-limiting or life-threatening) and the setting of care (Pediatric Intensive Care Unit or home)
influenced the development of resuscitation plans. Patients referred to the paediatric palliative care
(PPC) service had a significantly longer time interval from documentation of a resuscitation plan to
death and were more likely to die at home. All of the patients who died in the paediatric intensive
care unit (PICU) had a RP that was documented within the last 48 h of life. Most RPs were not easy to
locate. Documentation of discussions related to resuscitation planning should accommodate patient
and family centered care based on individual needs. With varied diagnoses and settings of care,
it is important that there is inter-professional collaboration, particularly involving PICU and PPC
services, in developing protocols of how to manage this difficult but inevitable clinical scenario.

Keywords: resuscitation plan; advance care plan; paediatric palliative care; shared decision-making

1. Introduction

There is increasing interest and research around pediatric Advance Care Planning (pACP) [1].
PACP incorporates the wishes of parents or guardians of children with life-limiting or life-threatening
conditions. The wishes and preferences of adolescents who have an emerging competence is also
important to consider [2]. Advance care planning in children includes consideration of the goals of
care at the end of life, including location of care, cultural and spiritual preferences, and organ/tissue
donation. It also includes resuscitation planning, which is the focus of this paper [3].

Resuscitation planning refers to the discussions and decisions related to how health care
professionals and parents will respond to a child if they deteriorate rapidly. This is often in the
context of a cardiac or respiratory arrest. The response at such times would usually include basic
life support including cardio-pulmonary resuscitation (e.g., airway support, expired air resuscitation
and chest compressions) as well as advance life support (e.g., intubation, mechanical ventilation,
administration of medications such as cardiac inotropes, and cardiac defibrillation). In the context
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of a life limiting condition, particularly if there are concerns the child may not live for longer than
12 months, then it may be appropriate to not provide cardiopulmonary resuscitation (CPR) and to
limit or withhold other life sustaining measures such as advance life support. This is particularly in
the context of the child’s condition being progressive, with no obvious reversible component of the
child’s underlying illness. When a decision has been made to not provide CPR, it is important that
other aspects of care such as pain and symptom management are provided, and the dignity of the
child is maintained. The patient’s primary pediatrician would usually lead these sensitive discussions
around such management with the family often trying to balance hope with reality. Such discussions
are becomingly increasingly complex with the emergence of new technologies such as non-invasive
ventilation and extracorporeal membrane oxygenation (ECMO) [4,5].

There are a number of barriers to initiating these discussions including time constraints, prognostic
uncertainty, disagreement between parents, and clinicians’ difficulty accepting that the patient is not
going to recover [6]. Despite the uncertainty in determining prognosis in children, discussion around
the issues of resuscitation during end of life care can improve the quality of death and dignity for
a child and their family at this difficult time [3].

Parental involvement and shared decision-making regarding treatment of their child throughout
end of life is critical as this can influence the family’s bereavement experience [7]. In some studies,
parental experience at the end of life is improved if there is comprehensive and sensitive
communication from medical staff and an opportunity to talk to the child about death [8]. Those who
could acknowledge that there may be a negative outcome earlier and partake in advanced care planning
described less distress and an improvement in the quality of life of the child [8,9].

The development of a resuscitation plan (RP) affords the patient and family choice,
empowerment and a sense of clarity in communication between clinicians caring for the child [10,11].
In addition, RPs prevent the initiation of invasive procedures with little perceived benefit [11,12].
RPs can be difficult to locate in a medical record outlining the importance of clear documentation to
facilitate communication to all involved in the care of the child [13]. In this context, documentation of
resuscitation can serve as a quality indicator of shared decision-making with parents (and children
where appropriate), and also serves as a clinical tool that can be used at the time of deterioration
of a child.

Practice varies between clinicians and ongoing education and evaluation of the approach to
resuscitation planning and end of life care is necessary. This study aimed to review both the
documentation of resuscitation planning and the ease of access to documentation of discussions
relating to resuscitation planning.

2. Materials and Methods

The Royal Children’s Hospital (RCH) was a quaternary referral center for pediatric care serving
a large area including Queensland and northern New South Wales, Australia, with 20,418 admissions
and 166,865 outpatient visits in 2010. A retrospective chart review was performed of the medical
records of all children who had been referred to the RCH who died in 2011. A list of deceased
patients was obtained from the Health Information Services department and ethics approval was
granted by the RCH Human Research Ethics Committee on 20 November 2012 (Reference Number
HREC/12/QRCH/224). An audit tool was developed specifically for the purpose of this study and
data was collated using Microsoft Excel (Microsoft Corporation, Redmond, WA, USA) and analysed
using GraphPad Prism version 7 (GraphPad Software, La Jolla, CA, USA). The RCH closed operations
in November 2014 after it merged with the Mater Children’s Hospital to form the Lady Cilento
Children’s Hospital.

Data for this audit included the paper-based medical records and the database of the paediatric
palliative care service (PPCS), reviewed by a single investigator. Information collected regarding
patient characteristics included: age; gender; diagnosis; referral to PPCS; and the cause, date and
location of death. Patients were defined as having a life-limiting condition (LLC) using the Directory
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of Life-Limiting conditions [14]. Parental demographic information was recorded (i.e., marital status,
education level and ethnic background). If documentation regarding end of life care, or limitations to
treatment was found this was recorded as the “resuscitation plan”. Also recorded was the timing and
location of the RP, the individual treatments specified during the discussion, the parent (or guardian)
considered to be the decision-maker and whether the individual was considered to be “Gillick
competent” [15]. This standard is based on the 1985 decision of the House of Lords in Gillick vs. West
Norfolk and Eisbech Area Health Authority, England. The case is binding in England and Wales,
and has been adopted in jurisdictions such as Australia, New Zealand and Canada. The original Gillick
case related to the prescription of contraception and whether a minor could consent to such treatment
without the knowledge or permission of their parent.

A Gillick-competent child has the legal capacity to consent to the provision of medical treatment
if they can demonstrate sufficient maturity and intelligence to understand the nature and implications
of the proposed treatment, including the risk and alternative courses of actions. There is no fixed
age at which a young person is automatically capable of consenting to medical treatment generally,
or to specific types of medical treatment. This right to consent is a developing right as the child gains
sufficient maturity to make an informed decision. At the same time, the parents’ right to consent
decreases, although there will be some overlap.

In some cases, the child’s primary institution was not the RCH and records were either not
available or inadequate for inclusion in any analysis. Demographics of patients who suffered from
acute trauma resulting in death were recorded but these patients were not included in the present
analysis regarding RPs.

Sample means and standard deviations were calculated for the time intervals from resuscitation
planning to death in each case in which this information was available. Non-parametric testing was
applied using the chi square test to determine if there was statistical significance between proportions.
Independent t-tests were used when comparing means between groups.

3. Results

Seventy-nine deaths were recorded in the calendar year 2011. Sufficient demographic information
was available in 71 of these charts and is outlined in Table 1. Twenty-seven per cent of deaths occurred
in the first year of life. The condition with the highest prevalence was malignancy (n = 22), followed
by neurologic conditions (1 = 8). Sufficient data for analysis was available in the medical records of
62 patients (Figure 1). Variables that were analysed (i.e., presence of a resuscitation plan, life-limiting
condition, referral to palliative care and place of death) are presented in Appendix A.

Of the 62 records available, 43 (69%) contained information related to resuscitation planning.
Of these 62 patients, an illness with a poor prognosis or a LLC was diagnosed in 65% of cases (40 of 62).
A discussion regarding resuscitation planning was found in the records of 63% (27 of 43) of these
patients with a LLC (Figure 1).

The wishes of the child were documented as being considered in only two cases and Gillick
competency in three cases. Seven children were aged twelve and over at the time of their death.
There was no occasion where treatment was administered which was against the wishes of the parent
or guardian.

219



Children 2018, 5,9

79 patients died 8 excluded due to
insufficient demographic

information

71 patients with 9 excluded due to insuffi-

cient chart information or
trauma related death

demographics

62 patients
analysed

40 patients with a Life
Limiting condition

- N & N

27 charts with
aRP

22 patients without a

Life Limiting condition

13 charts
without a RP

16 charts with
aRP

6 charts

without a RP

Figure 1. Medical records in which a resuscitation plan (RP) was documented.

Table 1. Patient characteristics.

Gender of Child n="71
Male 36
Female 35
Age of Child n="71
0-3 months 8
3-6 months 5
6-12 months 6
1-5 years 12
5-10 years 28
>10 years 12
Diagnosis n="71
Brain Tumour 10
ALL 4
Oncology PTLD 5
Other malignancy * 6
Neurological 8
Congenital 7
Chromosomal abnormalities 6
Infection 4
Metabolic 4
Prematurity 4
Unknown 4
Meningitis 3
Accident 3
Other 3
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Table 1. Cont.

Parent Demographics n="71
Married 47
Single 0
Marital Status Separated /Divorced 15
Foster care 2
Unknown 7
Year 12 or less 12
. Tertiary 8
Parent Education Trade 6
Unknown 45
Caucasian 43
. Aboriginal or Torres Strait Islander 1
Parent Ethnicity Other 1
Unknown 15

ALL: acute lymphoblastic leukaemia; PTLD: post-transplant lymphoproliferative disorder. * Other malignancy
includes: sarcoma, ovarian tumour, Wilms tumour, hepatoblastoma, rhabdoid tumour and metastatic
adrenocortical carcinoma.

The largest group of patients died in their own home (23, 37%). Sixteen patients (26%) died in
a paediatric intensive care unit (PICU) or high dependency unit (HDU), 15 (24%) died in another
medical ward (not PICU or HDU) and 8 (13%) died in an unknown location. The location of death
was statistically associated with having a RP (p < 0.005), with 100% of patients who died in the PICU
having a RP (Figure 2).

Location of death and Resuscitation plan
20+

15+
5-I I I
0- T T T

home medical ward  ICU/HDU
Location of death

Il RF
no RP

Number of Charts
3

Figure 2. Location of death and presence of a resuscitation plan in 61 patients. ICU: intensive care unit;
HDU: high dependency unit.

Thirty-nine patients had been referred to palliative care (63%). Of the 16 children who died
on the medical ward, 13 (81%) were referred to the PPCS, and among the 15 children who died in
the PICU or HDU, four (27%) had been referred to palliative care. Referral to palliative care was
significantly associated with dying at home (p < 0.05) and outside of the PICU environment (Figure 3)
and with a longer time from resuscitation planning to death (p < 0.005) (Figure 4). Of the children with
a LLC who died at home, 95% had been referred to the PPCS (19 of 20), and 60% (12 of 20) had a RP.
Neither a referral to palliative care nor having a LLC was significantly associated with having a RP.
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Referral to palliative care and location of death

25 Il Palliative care referral

20 No referral
15+

104

5

e He W

Home Medical Ward ICU/HDU
Location of death

Number of Charts

Figure 3. Location of child at time of death and referral to palliative care in 53 patients.

The time from the documentation of a RP to the child’s death ranged from less than 24 h to over
one year and was on average 51 days (standard deviation (SD) = 101). However, this included three
cases where the RP had been made over 200 days prior to the child’s death (240, 390 and 425 days
from RP until death) and when these values were excluded, the average time in days from RP to the
death of the child was 25 days (SD = 39). For those patients who died in the PICU or HDU who had
a RP, all were documented in the 48-h period before the child died. Overall, discussions relating to
the withholding or withdrawing of life sustaining treatment (WWLST) were documented in the 48-h
period before death in 37% of cases (1 = 16).

Time from RP to death by palliative care referral
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Number of days between RP and death

Figure 4. Time from development of RP to death by palliative care referral.

Only four RPs were easily located. The term “easily located” being considered applicable if it
was in a prominent position in the paper-based medical record, highlighted by means of a “tag” or if
a distinctive colored ink had been used. Most resuscitation plans were found in the final admission
(n = 23) with other locations including correspondence (1 = 16), and prior admissions and notes
(n = 3) (Figure 5).
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Figure 5. Location of RP.

4. Discussion

4.1. Shared Decision-Making

Some clinicians working within paediatric palliative care argue that a focus on RPs is of limited
value [16]. There are significant other components to paediatric palliative care (such as symptom
management, practical and emotional support) and appropriate spiritual or cultural care that go
beyond resuscitation planning. Further, it is argued that the documentation does not truly capture the
series of sensitive conversations that may be required for a child and family to experience a dignified
death. Nevertheless, a documented RP is a clinical indicator of an important example of shared
decision-making related to a very sensitive and difficult aspect of clinical care.

It has been found that early discussion of resuscitation planning is beneficial in a variety of
ways, including perceived reduction in pain and suffering, increased psychological support, decreased
invasive interventions and importantly, the opportunity for the patient and family to express their
wishes and achieve personal goals [8]. This decision also has long-term ramifications, both positive
and negative, for other members of the family [7,17,18].

In the current study, there was no care provided that was not consistent with the RP. Similarly,
in a children hospice, RPs were followed in all cases except one case where the child underwent
unsuccessful resuscitation by a family member who was not a decision-maker [16].

4.2. Place of Death

In the current study, RPs were documented in 69% of all patients reviewed. All patients receiving
care in the PICU or HDU had RPs documented. This may reflect the practice of shared decision-making
and its documentation within the Australian context. One study of 50 consecutive inpatient paediatric
deaths at a children’s hospital in Melbourne, Australia found that life-sustaining treatment were either
withdrawn or limited prior to death in 84% of cases. There was documented family involvement in the
decision-making process in 98% of these cases [13].

In a study of children dying in five different PICUs in the USA, only 56% of patients with
life-threatening illness and 64% of patients with life limiting conditions had a formal DNR (Do Not
Resuscitate) order in place at the time of death [19]. It was argued that there was a shared understanding
of the plan between the multi-disciplinary team within PICU and the family around the process of
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withdrawal of mechanical ventilation or other life-sustaining therapies. In such a context, it was felt
that discussion and documentation of CPR was distracting or irrelevant [19]. Often, DNR orders are
established within PICU in the last day or days of life [13,20].

Only 15 patients (15 of 29, 51%) being cared for at home had a RP. This may be due to perception
that there is less of a need for such plan in a non-acute healthcare setting. A smaller number of patients
(9%) did not have a Do Not Attempt Resuscitation Plan (DNAR) at the time of their death in a study
of 207 deaths over a 15-year period within a children’s hospice [16]. It is also possible a RP may
have been established in the home by community healthcare professionals (e.g., community nurses
or general practitioners) and these had not been communicated back to the hospital. Despite this
finding, it is important to develop a RP when home care is being provided, as families may still utilize
emergency medical services for various reasons when receiving care at home [21,22].

4.3. Palliative Care Involvement

This study found 39 (63%) of patients were referred to palliative care. Sixteen patients (26%) were
not referred to palliative care while it was uncertain from the medial record whether a palliative care
referral was made in seven cases (11%)—see Appendix A. There are various reasons why a patient
may not be referred to palliative care. This would include the patient having an acute and sudden
onset life-threatening condition such as sepsis or trauma where there may not be sufficient time for
a palliative care referral to be made. In this context, end of life care would appropriately be provided
by the PICU. Some children with chronic LLC may not have been referred to the PPCS because their
primary team felt they were able to meet the patient’s needs, and a referral to palliative care was
not required.

The time between resuscitation planning and death ranged from over one year to less than 24 h,
with only two patients having a RP for over one year, and 17 patients having a RP within 24 h of death.
The right time to have a RP discussion is influenced by clinical and professional experience, location of
care, parental prompts, personal experience, education and religious beliefs [20,23]. As seen with the
present study, it appears that when death becomes more of a certainty, discussions regarding WWLST
occur more frequently [24]. The development of a RP should ideally occur in a non-crisis environment
and afford the family choice, empowerment and a sense of clarity in communication between clinicians
caring for their child [10,12].

Patients who were referred to palliative care were more likely to have an earlier documented
discussion than patients who were not referred in the current study. The majority of patients who
died at home were referred to palliative care. The proportion of patients with a RP who died at home
was smaller than that for those who died in hospital. Those who died in hospital, particularly PICU,
tended to have their resuscitation plan completed in the final 24 h before the child’s death.

The small sample size in the comparison groups are a limitation in this analysis, but the results
are both statistically and clinically significant with all patients who were not referred to palliative care
having a RP documented within two days of death. Previous studies have reported an increase in
RPs and an increase in time interval between RP and deaths with palliative care and advanced care
team consults [3,25]. Wolfe et al. have described early referral to palliative care and instigation
of resuscitation planning as markers of quality end of life care [3]. It is likely that those who
were not referred to palliative care had a more acute presentation or unpredictable trajectory [19].
However, 65% of patients in the current study had a pre-existing diagnosis associated with a poor
prognosis. This suggests opportunities to refer to palliative care earlier in the course of the disease
trajectory for some children.

In addition to other components of holistic palliative care (such as addressing goals of care,
symptom management and psychosocial support), discussions of prognosis and resuscitation
discussions are more likely to occur in children who have received a palliative care consultation [26].
Children who receive a palliative care consultation are more likely to have a DNR order in place for
a longer time before death (six versus two days) [27]. Death was also more likely to occur outside of
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the intensive care environment [27]. The current study supports such findings and extends into the
non-cancer and homecare context.

4.4. Role of Documentation

Documentation and ease of access of RPs are essential for the health care team to communicate
plans to each other and to relieve some stress from the child’s caregivers [8]. Locating documentation
regarding RPs was a challenge in the current study and has been reported elsewhere [13]. RPs were
not filed in a consistent place in the current study. The inclusion in this study of a large number of
patients who died at home has highlighted the role of the RP as a tool, which can communicate the
patients” and parents’ wishes to a variety of service providers [21,22]. The number of clinicians parents
encounter during an acute admission to hospital can be overwhelming [11]. In this context, it is helpful
if staff can locate a RP readily within the patient’s medical record.

A RP template can serve as a helpful clinical tool. Firstly, it can foster a logical sequence of clinical
reasoning—see Paediatric Acute Resuscitation Plan (PARP) in supplementary materials (Figure S2).
This can include clinical assessment and decisions relating to treatments that will be provided and
those that will be withheld or limited. The form can also encourage documentation of discussion with
key decision-makers such as the parent. The form can also prompt health professionals to use clear
and compassionate language with families, so they feel supported in this process [12]. In this context,
the form can allow both a personalized approach to care, whilst at the same time minimizing unhelpful
variation in practice and documentation [10,28]. Finally, such a form can serve as an audit tool when
examining practices such a resuscitation planning and advance care planning within paediatrics.

With a move to the use of electronic medical records, such a form can be readily scanned into
the medical record. It is possible to place an alert that such a plan exists, including on what date the
plan was made. The form can also pop-up as an initial key document when, for example, a “clinical
notes” tab is clicked. In the future, we hope to establish a clearly marked “Advance Care Planning”
tab where both a resuscitation plan and an advance care plan can be found. The form can also be
scanned and forwarded on to the Ambulance Service. In Queensland, the ambulance service will use
this form as a basis for their own resuscitation plan. When the ambulance is called to the patient’s
address, the paramedics will be notified that a resuscitation plan is in place for one of the residents at
that address. We also encourage the parents to hold a printed version of the form that they can present
to emergency staff (both paramedics and those working within the emergency department) at the time
of presentation.

A further development would be having the form present within the electronic medical record as
a template upon which the health professional can fill in the details by typing rather than handwriting.
While the use of the PARP is encouraged, other forms of clear documentation or correspondence are
permissible as an alternative. A similar process for establishing an alert and liaison with the ambulance
service is still possible in this context.

7

4.5. Limitations

As with any chart review, data was limited to the information charted by the healthcare
professionals. Limitations included incomplete charting, differences in documentation style and
procedures, location of documents and missing information. Additionally, some charts had
discontinuity in terms of location of care for patients, potentially resulting in incomplete chart
information. The current audit identified if the decision-maker (usually the parent) was documented
and also whether the young person had the ability to provide consent. Further improvement would
be to audit whether there was a documentation of the discussion between the parents and the health
professionals as a marker of shared decision-making. Furthermore, it would be helpful to also audit
whether young people had Gillick competence, or alternatively if they had developmental disability
precluding involvement in medical decision-making.
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In addition to observing the place of death of the child, it would also be helpful to determine if
the child and family had expressed a wish for where they would die. It would then be possible to
determine how many patients died in their preferred location of death. Such information is more likely
to be contained in an Advance Care Plan rather than a Resuscitation Plan. Some research suggests that
it is not necessarily the location of death, or whether the child died in the preferred location of death,
but rather if the family were given the options and choices around where their child could die [29].

5. Conclusions

This study has suggested a number of improvements in practice. This included prominent
placement of RP within the medical record and improved documentation of resuscitation plans
for those who die at home. Documentation of the shared decision-making process between health
professionals and families in relation to RP is also important. This would include assessment of the
competency of the older child to be involved in such discussions and decision-making. Setting of care
and sub-specialty involvement (e.g., palliative care and/or intensive care) also impacted RPs. Patients
who died in PICU were more likely to have a resuscitation plan in place compared to those who died
at home. Those patients involved with palliative care were more likely to have their resuscitation plan
developed more than 48 h before they died. The use of a template to document resuscitation plans can
be an effective clinical and communication tool for families and clinicians at the time of deterioration.

Supplementary Materials: The following are available online at www.mdpi.com/2227-9067/5/1/9/s1, Figure S1:
Audit form, Figure S2: Paediatric Acute Resuscitation Plan.
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Appendix A
Table A1l. Frequency of analysed variables (62 patients).

Ye 43 (69%
Resuscitation Plan Nes 19 231%;
. . o, Yes 40 (65%)
Life Limiting Condition No 22 (35%)
Yes 39 (63%)
Palliative Care No 16 (26%)

Unknown 7 (11%)
Home 23 (37%)
Medical ward 16 (26%)

Place of Death Paedjiatric Intensive Care

Unit/High Dependency Unit 15 (24%)
Unknown 8 (13%)
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Abstract: Sleep problems are a common and serious issue in children with life-limiting conditions
(LLCs) and severe psychomotor impairment (SPMI). The “Sleep Questionnaire for Children with
Severe Psychomotor Impairment” (Schlaffragebogen fiir Kinder mit Neurologischen und Anderen
Komplexen Erkrankungen, SNAKE) was developed for this unique patient group. In a proxy
rating, the SNAKE assesses five different dimensions of sleep(-associated) problems (disturbances
going to sleep, disturbances remaining asleep, arousal and breathing disorders, daytime sleepiness,
and daytime behavior disorders). It has been tested with respect to construct validity and some
aspects of criterion validity. The present study examined whether the five SNAKE scales are
consistent with parents” or other caregivers’ global ratings of a child’s sleep quality. Data from
a comprehensive dataset of children and adolescents with LLCs and SPMI were analyzed through
correlation coefficients and Mann-Whitney U testing. The results confirmed the consistency of both
sources of information. The highest levels of agreements with the global rating were achieved for
disturbances in terms of going to sleep and disturbances with respect to remaining asleep. The results
demonstrate that the scales and therefore the SNAKE itself is well-suited for gathering information
on different sleep(-associated) problems in this vulnerable population.

Keywords: sleep; pediatric; SNAKE; life-limiting; neurological; impairments

1. Introduction

Referring to data from the UK, approximately 32 per 10,000 children and adolescents suffer
from life-limiting conditions (LLCs), with a rising trend [1]. Accordingly, genetic, neurological,
or metabolic diseases that are accompanied by severe psychomotor impairments (SPMI) constitute the
most represented diagnoses [2,3].

With an assumed prevalence of 60-80%, sleep problems are a common issue in these
children and adolescents [4]. In accordance with the “International Classification of Sleep
disorders” (ICSD-2; [5]), sleep problems can generally be categorized into excessive sleepiness,
sleeplessness, and behavioral disturbances [6]. There are several studies that confirm the relationship
between severe chronic illnesses and sleep disturbances, such as difficulties in initiating and
maintaining sleep [7-10], sleep-associated respiratory problems [4,11,12], daytime sleepiness [13],
parasomnia [14,15], and irregular sleep-wake rhythm [16,17]. Pediatric sleep problems burden both
the children themselves and their caregivers [18,19]. As a result, parents are commonly affected
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by psychological and somatic problems that, in turn, negatively influence their child’s care [18].
However, the etiology of sleep problems in children with LLCs and SPMI is not entirely clear [20,21].
To address this issue and to support an efficient diagnosis of sleep problems, reliable and valid
measures are essential [4].

There are a number of sleep measures specifically developed for pediatric use. For instance,
the “Sleep Disturbance Scale for Children” (SDSC; [22,23]), the “Children’s Sleep Habits Questionnaire”
(CSHQ; [14,24-27]) and the “Sleep Behavior Questionnaire” (SBQ; [28,29]) have been applied in
numerous investigations [11]. However, these questionnaires were originally developed for use in
healthy children and thus do not meet the special requirements of children with SPMI who commonly
suffer from impaired language capability [21]. To address this problem, the “Sleep Questionnaire for
Children with Severe Psychomotor Impairment” (Schlaffragebogen fiir Kinder mit Neurologischen und
Anderen Komplexen Erkrankungen, SNAKE) was developed [21]. The SNAKE is a multidimensional
and comprehensive proxy assessment that takes medical as well as psychosocial aspects of sleep
problems in children with LLCs and SPMI into account. Its five scales are based on the ICSD-2 [5]
and cover different sleep(-related) problems. Further, several items ask directly about sleep issues
that may emerge from conditions linked to LLCs (for example medical care, need for repositioning,
pain, epileptic seizures, breathing difficulties) and therefore are unique for the vulnerable population
of severely disabled children and adolescents. Even though the SNAKE’s reliability, its construct
validity, and some aspects of criterion validity have been confirmed [21], the relationship between
the scale’s ratings and the caretakers’ global assessment of the child’s sleep quality has not yet been
examined. The present paper addresses the question of how consistent the scores obtained in the
SNAKE scales are with the caretaker’s global rating. Concordance between the SNAKE scales and
the global rating would be an additional confirmation of the questionnaire’s validity and its practical
benefit as a whole.

2. Materials and Methods

2.1. Dataset

Data were derived from a comprehensive dataset of N = 226 children and adolescents aged 1-25
years (M = 10.39) who had been diagnosed with LLCs and SPMI. Participants and their parents were
originally recruited from one outpatient facility and three inpatient institutions within the scope of
another study [21]. Ethical approval was obtained through the Ethics Committee of the Children’s and
Adolescent’s Hospital Datteln, Germany (Approval code 2008/06/26/MB). Informed consent was
obtained from all participants. Research ethics of this investigation comply fully with the Declaration
of Helsinki and the German data protection law. A number of studies based on the same dataset have
been published [18,21,30].

2.2. The Sleep Questionnaire for Children with Severe Psychomotor Impairment (SNAKE)

One challenge for the SNAKE is that the use of self-rating questionnaires in children with LLCs
and SPMI is hindered by impaired cognitive and communicative abilities [21]. Hence, the SNAKE is
based on proxy reporting by parents or other caregivers on behalf of their child with respect to the
previous four weeks [21]. It consists of 54 items. Of these, 23 items belong to one of the following
five scales:

e  Disturbances going to sleep

e  Disturbances remaining asleep

e Arousal and breathing disorders
e  Daytime sleepiness

e  Daytime behavior disorders
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The remaining 31 items gather information on, for instance, sleep conditions, sleep duration,
and efficacy, the core characteristics of the child and his or her family, and aspects of general sleep
quality that do not feed into one of the SNAKE scales [21]. Core characteristics are the child’s age,
sex, weight, height, diagnosis or diagnoses, medication(s), the parents’ marital status, where the child
predominantly lives, the number of children in the household, the number of people in the household,
and who filled out the questionnaire.

A confirmatory factor analysis conducted as part of the initial validation study showed a good fit.
Test/retest reliability of the five factors (+'* > 0.7) and internal consistencies (Cronbach’s alpha > 0.7) are
high [21]. The total score of a scale can be derived from the addition of its raw scores. For interpretation,
a higher score on a particular scale corresponds with more problematic sleep or sleep-related
behavior [31]. The SNAKE is available in English and German and can be requested free of charge as a
download from the German Pediatric Pain Center and Pediatric Palliative Care Center [32].

2.3. Global Rating of Sleep Quality

The exact wording of the item asking for a global rating of the child’s sleep is: “How would you
rate your child’s sleep quality overall?” The question can be rated by parents or other caregivers on a
5-point Likert scale (1 = very good, 2 = good, 3 = satisfactory, 4 = poor, and 5 = very poor). For some
analyses the items were dichotomized from very good/good and satisfactory to (very) poor.

2.4. Statistical Analyses

Descriptive analyses were applied to describe the core characteristics of the included children
and adolescents. The assumptions of normal distribution were checked through the Shapiro-Wilk
test. As none of the examined variables were normally distributed (all p < 0.05), nonparametric tests
were applied. Spearman-Rho correlations identified the relationships between the five SNAKE scales
and the global rating, as well as between children’s age and the sleep ratings. A correlation coefficient
between 0.1 and 0.3 shows a weak association, whereas a coefficient between 0.3 and 0.5 reflects a
medium association and a coefficient above 0.5 is indicative of a strong association. A Mann-Whitney
U test was conducted and adjusted by Bonferroni correction to see if there were significant differences
between the two dichotomized groups (global rating; very good/good-satisfactory to (very) poor)
for the five SNAKE scales. The significance level was set at p = 0.05 (two-tailed). All analyses were
conducted using SPSS (version 25, IBM, Chicago, IL, USA).

3. Results

3.1. Sample Characteristics

Of the N = 226 children and adolescents, n = 14 had to be excluded (1 = 12 core parameters
incomplete/more than 50% missing; n = 2 SNAKE incomplete/more than 50% missing). The final
sample consisted of 1 = 212 children and adolescents (1 = 99, 46.7% female; n = 113, 53.3% male) aged
between 1 and 25 years (M = 10.4; SD = 5.5). Cerebral palsy (n = 54, 26.3%), global developmental
retardation (n = 35, 17.1%), different rare syndromes (n = 28, 13.7%) and neurodegenerative
diseases/metabolic disorders (1 = 21, 10.2%) were the most common diagnoses in this sample.

The SNAKE was completed by the mother for n = 187 (88.2%) children and by the father for
n = 14 (6.6%) children (mother and father together: n = 5, others: n = 6).

Referring to the global sleep rating, 1 = 42 (19.8%) children were rated as having very good, 1 = 67
(31.6%) good, n = 70 (33%) satisfactory, n = 26 (12.3%) poor, and n = 7 (3.3%) very poor sleep during the
past four weeks. Children were nearly equally allocated to the two dichotomized groups that reflected
the child’s general sleep quality (very good/good: 1 = 109, 51.4%; satisfactory to (very) poor: n = 103,
48.6%).
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3.2. Relationship between the Global Rating of a Child’s Sleep and the SNAKE Scales

Table 1 demonstrates the Spearman-Rho correlations between the SNAKE scales and the global
sleep rating (all p < 0.01). It is clear that each of the five scales correlates positively and significantly
with the global rating. The association with the global rating is strong for disturbances in terms of
going to sleep and disturbances with respect to remaining asleep, medium for arousal and breathing
disorders as well as daytime behavior disorders, and weak for daytime sleepiness.

Table 1. Correlations between five Sleep Questionnaire for Children with Severe Psychomotor
Impairment (SNAKE) scales and the global rating of a child’s sleep.

Measure 1 2 3 4 5

1. Disturbances going to sleep - - - - -

2. Disturbances remaining asleep 0.57 ** - - - -

3. Arousal and breathing disorders 0.34 ** 0.45 ** - - -

4. Daytime sleepiness 0.10 0.36 ** 0.37 ** - -

5. Daytime behavior disorders 0.45 ** 0.50 ** 0.30 ** 0.14* -
6. Global sleep rating 0.61** 0.73 ** 0.41 ** 0.23** 0.44 **

*p <0.05,* p <001

Mann-Whitney U testing revealed that children who were classified as having a satisfactory
to (very) poor sleep during the past four weeks scored significantly higher in all five SNAKE
scales as compared to children who were classified as having a very good/good sleep during the
abovementioned time frame (Figure 1). This result was also confirmed after Bonferroni correction.

& @ very good/good
16 M satisfactory/(very) poor
*%
14 *%
12 *¥
s
= 10
: &%
S s
g
6
4
2
0
1 2 3 4 5

1. Disturbances going to sleep, 2. Disturbances remaining asleep, 3. Arousal and breathing
disorders, 4. Daytime sleepiness, 5. Daytime behavior disorders
*p<.05, *p<.01

Figure 1. Differences between global sleep quality in the two subgroups for all five scales of the Sleep
Questionnaire for Children with Severe Psychomotor Impairment (SNAKE).

3.3. Relationship between Age and Sleep Ratings

Because of the broad age range of children and adolescents that were included in analyses,
we further tested if there were any relationships between children’s age and the reported sleep
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problems. “Disturbances going to sleep” (r = —0.14, p < 0.05), “Daytime sleepiness” (r = —0.18,
p < 0.01) and “Daytime behavior disorders” (r = —0.23, p < 0.01) correlated negatively and significantly
with children’s age, i.e., the younger the child, the stronger the sleep disturbance. The remaining
two SNAKE scales (“Disturbances remaining asleep” and “Arousal and breathing disorders”) and the
global rating of a child’s sleep did not correlate with children’s age (all p > 0.05).

4. Discussion

Results show that the two examined sources of information, the global rating of a child’s sleep,
which directly measures the parents” assessment of their child’s sleep quality, and the five SNAKE
scales, which indirectly measure the child’s sleep behavior, are consistent. The highest concordance
with the global rating was achieved for disturbances going to sleep and disturbances remaining asleep.

Analyses reveal positive correlations between all five scales and the global rating. Even though
this result must not be interpreted as evidence of causality, it is an important clue that both sources of
information tend towards the same direction. This assumption is also supported by the fact that in
comparison with children who slept very well or well during the past four weeks, children who were
identified as having slept only satisfactorily, poorly or very poorly during that period concurrently
obtained significantly higher values for each of the five SNAKE scales and therefore suffered from
more sleep problems than children in the other group. This result emphasizes, once more, that the
scales seem to be appropriate for mapping sleep(-related) problems in the vulnerable group of children
with LLCs and SPMI [21]. Interestingly, the differences between the mean values of the two groups
(very good/good; satisfactory to (very) poor) differed between the five scales: They were the largest for
scale 2 (disturbances remaining asleep) and the smallest for scale 4 (daytime sleepiness). Thus, some
specific aspects of sleep problems in children with LLCs and SPMI seem to distinguish between
children with good and poor sleep more strongly than others. Nonetheless, as our questioning and the
analyses we conducted do not allow any conclusions to be drawn about the causality of the relationship,
we cannot clearly interpret this finding and instead defer to future studies. Three of the five SNAKE
scales, but not the global rating of a child’s sleep, correlate negatively with children’s age. That result
indicates that severely disabled children’s specific sleep problems decline with children’s increasing
age; this has also been shown in prior studies [13]. Another explanation could be that parents monitor
their child’s sleep more intensively when he or she is younger and therefore can make a more precise
report on specific sleep problems than parents of older children. Nevertheless, we did not find a
relationship between a child’s sleep problems in general and the child’s age. There are also studies that
did not find or do not assume such a decline of sleep problems with increasing age [10,19]. It must be
considered that the actual age of children and adolescents with LLCs and SPMI commonly differs from
their developmental age, which might be a reason for our inconclusive result. Therefore, investigations
are needed to better understand the impact of children’s age or developmental age on sleep problems.

In nearly 90% of the cases included in this study, mothers completed the questionnaire. As the
mother is often the primary caretaker of their ill child [18,19,33], it can be expected that in general their
statements are reliable because of the expertise they have regarding their child’s general condition
and their child’s sleep. Nevertheless, it must be noted that our data are highly subjective and should
therefore be underpinned with objective measures such as polysomnography or actigraphy in future
research efforts.

In the current sample, children and adolescents of different ages and with different diagnoses
are represented. It can therefore be concluded that our results are valid for a broad range of
severely disabled children. Nevertheless, we did not consider special characteristics that go along
with the children’s diagnoses (e.g., need for repositioning, use of ventilation); this additional
information would be helpful to refine our findings. Furthermore, we did not compare our results
for different groups of diagnoses. Within the framework of this study, this must not be seen as
a deficiency because our aim was to make a general statement on the SNAKE’s methodological
quality. Notwithstanding, the comparison of sleep characteristics of children with different life-limiting
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diagnoses would be an interesting approach for future studies in general. The global sleep rating
of the children and adolescents included in this study was mainly in the “very good”, “good”, or
“satisfactory” range. This result is different from studies that describe a high range of sleep problems
in severely disabled children [4]. A reason for that could be that the LLC cohort includes a very
heterogeneous group of children and adolescents with various illnesses, comorbidities, and personal
characteristics [34]. Therefore, a direct comparison between prevalence rates of different studies on
that heterogeneous population is only feasible to a limited extent [35].

A clear limitation of the SNAKE is its lack of cutoff values [21], which makes it impossible to state
whether the values the included children reached for the five SNAKE scales are clinically meaningful
or not. The implementation of cutoff values is urgently needed to strengthen the usefulness of the
SNAKE in clinical contexts.

In summary, the five scales of the SNAKE that indirectly assess different aspects of sleep(-related)
problems seem to correspond with the parent’s direct judgment on their child’s sleep quality.
Therefore, our results are additional proof that the SNAKE is a valid questionnaire for assessing
sleep problems in severely disabled children. Furthermore, it underscores that in contrast with other
pediatric sleep questionnaires [22-24], the SNAKE meets the challenges of children with LLCs and
SPMI. Future research should primarily address the development of cutoff values for the SNAKE and
the inclusion of objective measures. These efforts would advance knowledge regarding sleep problems
in this vulnerable population.
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Abstract: Patients and families increasingly use mobile apps as a relaxation and distraction
intervention for children with complex, chronic medical conditions in the waiting room setting
or during inpatient hospitalizations; and yet, there is limited data on app quality assessment or
review of these apps for level of engagement, functionality, aesthetics, or applicability for palliative
pediatric patients. The pediatric palliative care study team searched smartphone application platforms
for apps relevant to calming, relaxation, and mindfulness for pediatric and adolescent patients.
Apps were reviewed using a systematic data extraction tool. Validated Mobile Application Rating
Scale (MARS) scores were determined by two blinded reviewers. Apps were then characterized
by infant, child, adolescent, and adult caregiver group categories. Reviewer discussion resulted in
consensus. Sixteen of the 22 apps identified were included in the final analysis. The apps operated
on either iOS or Android platforms. All were available in English with four available in Spanish.
Apps featured a relaxation approach (12/16), soothing images (8/16), and breathing techniques
(8/16). Mood and sleep patterns were the main symptoms targeted by apps. Provision of mobile
apps resource summary has the potential to foster pediatric palliative care providers’ knowledge of
app functionality and applicability as part of ongoing patient care.

Keywords: technology; mobile applications; meditation; multimedia; children; palliative;
relaxation; stress

1. Introduction

Technology represents an entertainment presence for culture; this anecdotally is recognized in the
increased presence of audiovisual material use as a distraction technique by parents in waiting rooms
and hospital rooms. Approximately three-quarters (77%) of Americans now own a smartphone and
half own a tablet computer [1]. Smartphones are near universal among younger adults, with >90% of
adolescent and young adults owning a smartphone [1]. With the widespread ownership and access
to technology, our pediatric palliative care team wondered whether we may consider leveraging
current technology use to include apps for calming, relaxation, and mindfulness rather than strictly
gaming apps.

In considering the role of technology in a pediatric clinical setting, our study team considered the
roles of both relaxation and distraction (Table 1). Our study team differentiated between relaxation
and distraction in terms of the level of participant engagement/activity required. A relaxation app
was one that involved active entrance into a focused state of calm such as participatory mindfulness,
engaged visualization, or body scan. A distraction app was defined by the study team as one that
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Children 2018, 5,16

included a passive receptivity to sound/visual diversion or recreation. Both relaxation and distraction
apps each shared an endpoint of a lifting of tension, soothing of anxiety, and restoration to a sense of
peace. The vibrant imaginations and full engagement of pediatric patients means that even a distraction
app can foster a tranced-equilibrium of deep relaxation.

Electronic interventions such as mindfulness apps and relaxation-based apps have been noted for
their positive effect on the general health and psychological well-being of patients with chronic,
complex medical conditions [2—4]. Technology distraction is noted to be accepted by pediatric
patients [5,6] with improvement in pain management and cooperation.

Table 1. Role of technology in a pediatric medical setting.

App Role Relevant Clinical Scenario Examples of App Technique

8-year-old hospitalized oncology
patient struggling with insomnia Mindfulness

Relaxation—Actively fosters limited to hospital setting Yoga/body movement
entering a state of calm; focusing 12-year-old female with sickle cell ~ Meditation, hypnosis, or
mind; releasing tension disease reporting increased “all visualization

over” body pain during month of ~ Body scan
parents’ divorce

8-year-old male frightened of
needles in lab for blood draw
12-year-old female feeling nervous
in busy waiting room while
waiting to see doctor for
scheduled chemotherapy

Games
Soothing images
Calming audio

Distraction—Passively offers a
diversion or recreation for stress
reduction and anxiety alleviation

Nervous or anxious feelings are noted as a significant symptom for children in medical settings [5].
The aim of our study was to investigate what apps for relaxation and distraction exist for pediatric
palliative patients and to describe the features, qualities, and intended audience.

2. Materials and Methods

2.1. Eliciting Pediatric Relaxation Apps

Smartphone application platform stores, Blackberry World App (Blackberry, Waterloo, ON,
Canada), App Store iOS (Apple Inc., Cupertino, CA, USA), and Google Play (Google, Mountain View,
CA, USA), were searched between May and July 2017 using keywords: child, pediatric, adolescent,
palliative, mindfulness, relaxation, and calm. An announcement was posted on a national Child Life
e-mail list to gather additional relaxation application recommendations.

2.2. Procedure for Reviewing the Relaxation Apps

Three reviewers (MW, NW, AW) independently performed eligibility assessments of apps utilizing
a pre-determined eligibility checklist. Inclusion criteria included pediatric-specific apps, free apps,
and privacy-protecting apps. Exclusion criteria included apps which were not pediatric-specific,
apps with a cost, and any app with “open discussion” format of interaction electronically (to protect
children from exposure to unknown co-app users). These independent reviewers reached consensus
for exclusion/inclusion decision with >88% inter-rater agreement. Five apps were discussed to reach
inclusion/exclusion consensus.

The team developed a data extraction sheet in Microsoft Excel (Microsoft, Albuquerque, NM,
USA), which underwent a pilot test on three randomly selected apps. Items on the extraction sheet
included app name, cost, platform availability, brief summary of the app as posted by the app
store, listing of app features, targeted age group, and consumer rating. Each app was reviewed
for specific mention of symptom profiles such as stress, anxiety, bullying, trauma, sleep disorders,
and depression. Each app was further reviewed for specific mention of relaxation approaches
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such as stress management, symptom tracking, body scanning, calming audio, diary or journaling,
meditation, mood tracking, hypnosis, cognitive behavioral therapy, crisis management, yoga or body
movements, brainwave frequencies, spirituality/religious support, breathing techniques, or heart
rate and breathing tracking. The data extraction sheet included items for study team members to
indicate their perspective on the positive and concerning features of each app, age appropriateness,
and level of app interaction (specifically whether the app could be used for children with fine motor
skill limitations). Reviewers provided descriptions of app relevance to pediatric palliative care.

Reviewers utilized the Mobile Application Rating Scale (MARS) classification score to measure
app aesthetics, engagement, functionality, and overall quality [7]. The MARS is a validated, objective,
and reliable tool for assessing the quality of mobile health apps [7]. The 23-item MARS questionnaire
results in a mean score from 1-5 specific to engagement, functionality, aesthetics, and information
domains. Higher mean score per domain represents higher quality.

A team of six reviewers (MW, AW, SA, JB, NW, TM) from disciplines of palliative care, psychology,
child life (child development specialist), and nursing systematically reviewed apps in full with
two reviewers downloading and using each app program a minimum of one session per reviewer.
These two study team members independently completed the data extraction per app and each
reviewer entered the data into an Excel extraction template designed by two study team members
(MW and AW) to enable consistent data formatting for team analysis. A minimum of one additional
study team member also downloaded each app, utilized the app for a full session, and checked data
extraction to recognize differences of opinion and recirculate these findings back to primary and
secondary reviewers for agreement.

2.3. Data Analysis

Data analysis followed a pre-determined quantification of extracted items and content analysis.
This approach facilitated the recognition of patterns, variations, and relationships from extracted
data. The two reviewers” MARS scores were averaged per engagement, functionality, aesthetics,
and information domains.

3. Results

A total of 22 apps were identified with two then excluded on full application review as they
were not pediatric-specific, three excluded due to cost, and one excluded due to “open discussion”
format of electronic interaction. Two nonduplicative applications were added from the listserv project
announcement. This resulted in 16 total apps for inclusion.

Apps used either the iOS (Apple Inc.) or Android (Google) operating systems with 15/16 (94%)
available on both platforms. All of the apps included were available in English, with four of the
apps available in Spanish. All of the included apps were available for free. Nine of the apps were
identified as potentially relevant for the infant group, 14 for the elementary group, 16 for the adolescent
group, and 15 for the adult caregiver category. The study team analyzed the apps for level of required
interaction to determine each app’s feasibility for children with limited fine motor coordination,
of which eight of the 16 (50%) apps could be started and then required no further user-initiated action.

Symptoms specifically targeted by the apps included: stress (50%), sleep disorders (38%),
anxiety (38%), general mental health (25%), and depression (19%). There were two apps that did not fit
any of the specifically mentioned symptoms (Fluid app [8] and Kindoma Drawtime app [9]).

A majority of the apps, 12/16 (75%), featured a relaxation approach and 11/16 (69%) used a stress
management technique. A total of 8/16 (50%) featured soothing images and 8/16 (50%) included
a guided breathing technique. Apps targeted specific coping mechanisms such as: calming music (44%),
calming words (44%), mindfulness approach (38%), meditation (38%), yoga (31%), body scan (25%),
symptom tracking (19%), mood tracking (19%), cognitive behavioral therapy (13%), games (13%),
and brainwave frequencies (6%).

MARS domain scores are available in Table 2.
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4. Discussion

Increased availability and acceptance of mobile technology offers interesting, creative, and vibrant
exposure to various relaxation techniques. However, this requires provider knowledge of what apps
exist and what activity options are available. The study team utilized a novel systematic approach to
investigate apps by assigning two blinded reviewers per app and by utilizing a validated app quality
rating tool (MARS). This approach to app review was entertaining and educational for reviewers but
was also challenging due to the seemingly subjective nature of app approval (interestingly, inter-rater
agreement was high at 88%). This study offers the foundational information needed to inform providers
of available applications which can serve as the base for increased use of technology for calming,
relaxation, and mindfulness.

While our study team prioritizes the role for human interaction in calming techniques and
strategies, the reality is that many of our patients currently already use “gaming” as a form of
distraction. As a care team, we have collectively opted to still prioritize and emphasize relational
relaxation techniques as our primary relaxation intervention. For those families who are already
incorporating technology for distraction, we pursued app review to emphasize the relaxation
component of technology use rather than just the distraction component. Our study team is now
working on creating a handout of calming, relaxation, and mindfulness app resources for patients
and families and loading tablets with symptom-specific apps for children and families to “try out”
with a knowledgeable care provider while in the medical setting. The goal of “trying out” is to foster
relational and interaction component to use that could be continued in a home setting with parent-child
interaction. This study purposed to research relaxation apps targeted to pediatric age groups to create
a reference guide for families. When families are utilizing technology with children, the format of
technology would ideally be not just individual gaming activities but purposeful, relational relaxation
using technology tools [24].

The apps which most compelled our study team were those with creative, relational use of
calming technology for children include Kindoma [9,18], which allows parents to actively color/draw
with their child even from a distance, or apps which allow a parent to read a bedtime story to a child
from a distance. Calm [13] and Mindshift [17] apps allowed for a speaker version which would allow
a parent and child to breathe together for a partnered relaxation approach. Fluid allows more than
one finger or hand to pull colors on the screen at one time, allowing a parent and child to co-design
calming patterns.

Although the app search was focused on pediatric age ranges, the calming kinetics of nature
imagery, soothing music, and guided meditations have potential to appeal to both pediatric patients
and their parental caregivers. Further research will explore the effectiveness of these apps in clinical
practice. Next steps for engagement include pilot studies grounded in participatory approach to
measure not only the self-reported experience of pediatric palliative care patients and their family
members through qualitative inquiry and patient reported outcomes but also meaningful concurrent
biometric outcomes such as measured physiologic changes with app use. Most exciting would be
the eventual development of a pediatric palliative care app for calming, relaxation, and mindfulness
designed with children and families receiving palliative care based on a combined culmination of
favorite app features and patient-specific feedback on app quality.

5. Conclusions
The provision of a mobile apps resource summary has the potential to foster pediatric palliative

care providers” knowledge of app functionality and applicability as part of ongoing patient care.
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