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Abstract

Objectives: In Germany since 2007 children with advanced life-limiting diseases are eligible for Pediatric Pal-
liative Home Care (PPHC), which is provided by newly established specialized PPHC teams. The objective of
this study was to evaluate the acceptance and effectiveness of PPHC as perceived by the parents.
Methods: Parents of children treated by the PPHC team based at the Munich University Hospital were eligible
for this prospective nonrandomized study. The main topics of the two surveys (before and after involvement of
the PPHC team) were the assessment of symptom control and quality of life (QoL) in children; and the parents’
satisfaction with care, burden of patient care (Häusliche Pflegeskala, home care scale, HPS), anxiety and de-
pression (Hospital Anxiety and Depression Scale, HADS), and QoL (Quality of Life in Life-Threatening Illness–
Family Carer Version, QOLLTI-F).
Results: Of 43 families newly admitted to PPHC between April 2011 and June 2012, 40 were included in the study.
The median interval between the first and second interview was 8.0 weeks. The involvement of the PPHC team led
to a significant improvement of children’s symptoms and QoL (P < 0.001) as perceived by the parents; and the
parents’ own QoL and burden relief significantly increased (QOLLTI-F, P < 0.001; 7-point change on a 10-point
scale), while their psychological distress and burden significantly decreased (HADS, P < 0.001; HPS, P < 0.001).
Conclusions: The involvement of specialized PPHC appears to lead to a substantial improvement in QoL of
children and their parents, as experienced by the parents, and to lower the burden of home care for the parents of
severely ill children.

Introduction

Providing care for terminally ill and dying children is one
of the most challenging situations in clinical medicine.

According to the World Health Organization (WHO), pedi-
atric palliative care (PPC) is focused on achieving the best
possible quality of life (QoL) for patients and their families
and requires a multidisciplinary approach, encompassing
physical, emotional, social and spiritual domains.1–3 Based on
this principle, the American Academy of Pediatrics Commit-
tees on Bioethics and Hospital Care recommended the de-
velopment and broad availability of PPC services with child
specific guidelines and standards.4

Over the past decade, these standards have increasingly
been integrated into the care of children and adolescents with
severe, advanced life-limiting diseases in Germany. Former
research showed that the majority of caregivers preferred the
children to be at home at the end of life.5–8 Since 2007, these

patients are eligible for a specialized Pediatric Palliative
Home Care (PPHC) service.9 However, little data is available
on the effects of PPHC to date. The goal of this prospective
study was to evaluate whether the involvement of a special-
ized PPHC team addresses the needs of patients and their
families and thus leads to an increase in the acceptance and
effectiveness of PPC as experienced by primary caregivers.

Methods

Study design

The prospective, nonrandomized study was conducted at
the Coordination Center for Pediatric Palliative Care at the
Ludwig-Maximilians-University in Munich. The center was
implemented in 2004 to provide palliative home care for
children, adolescents, and young adults with life-limiting
diseases in southeastern Bavaria (population approx. 4.5
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million). In 2009 a multiprofessional PPHC team consisting of
three pediatricians, two nurses, a social worker and a chap-
lain, all with special training in palliative care, was established
at the center. Main tasks of the team are provision of palliative
medical and nursing care, including a 24/7 on-call service, as
well as psychosocial support and coordination of professional
assistance in cooperation with the local Health Care Profes-
sionals (HCPs). The main goal is to improve QoL in children
and their families and thus enable them to live through the
palliative and dying phase at home.

Participants

All primary caregivers of severely ill children receiving
specialized palliative home care through the PPHC team in
Munich for the first time between April 2011 and June 2012
were eligible for the study. Exclusion criteria were caregivers’
inadequate German language proficiency or intellectual
ability to understand the questionnaire. Due to young age,
mental impairment or poor condition, the additional assess-
ment of the children by self-report as initially intended could
only be accomplished in three children, thus these data were
not evaluable.

The study was approved by the research ethics committee
of the Munich University Hospital, and participants provided
informed consent.

Questionnaires

To assess the acceptance and effectiveness of PPHC, two
questionnaires for the children’s primary caregivers (care-
givers’ questionnaire 1, CQ1, and caregivers’ questionnaire 2,
CQ2) were developed based on clinical practice and validated
scales. The first assessment took place during the first week of
involvement of the PPHC team. The second assessment was
scheduled within the following six months and took place
after consultation with the palliative medicine specialists ac-
cording to the child’s condition. The diversity of syndromes in
children with life-limiting diseases and the resulting variable
period of PPC necessitated taking into account the individual
circumstances in this respect. In addition, palliative medicine
specialists provided objective data concerning the child’s
functional status as Eastern Cooperative Oncology Group
(ECOG) score10 as well as their current medication at both
assessment time points.

The CQ 1 comprised 71 items, 10 of which surveyed care-
givers’ sociodemographic data. For 18 items, numeric rating
scales (NRS, 0–10) were used to assess the children’s QoL, the
caregivers’ satisfaction with various aspects of the care (14
items), as well as the caregivers’ adjustment before and after
significant involvement of the PPHC team (four items). The
caregivers’ QoL was investigated using the Quality of Life in
Life-Threatening Illness – Family Carer Version (QOLLTI-F,
19 items),11 and their anxiety and depression using the Hos-
pital Anxiety and Depression Scale (HADS, 14 items).12–14 The
burden of care was measured by a short version of the
Häusliche Pflegeskala (home care scale, HPS, 10 items).15–17

The CQ2 consisted of the same items without socio-
demographic data (61 items). In addition, an open question
regarding the caregivers’ satisfaction with problem solving by
the PPHC team was added.

Both questionnaires were completed in dialogue form at
the families’ home by a trained psychologist who was not part

of the PPHC team. The original questionnaires are available
from the authors upon request.

Statistical analysis

Descriptive statistics were used to characterize the demo-
graphic data, objective care data, and evaluation of care. The
significances of the differences before and after involvement
of the PPHC team were calculated using the Wilcoxon signed-
rank test for nonparametric data, as some of the variables
were not normally distributed. For all analyses, Bonferroni
adjustments were conducted. Significance level was set at
P < 0.05 for single comparisons and on the respective adjusted
level for multiple comparisons. Analyses were conducted
using the Statistical Package for Social Sciences, SPSS 20.0
(SPSS Inc., Chicago, IL). Boxplots were used as a means of
conveying graphically the magnitude of difference in pre/
post responses and the extent of variability. The caregivers’
answers on the single open question regarding their satisfac-
tion with problem solving by the PPHC team were screened
and categorized following the contents ‘‘medical care,’’
‘‘psychosocial support’’ and ‘‘practical concerns.’’

Results

Study participants

Between April 2011 and June 2012, a total of 43 children
were treated by the PPHC team; 40 of the families were in-
cluded in the study. Three (7%) families were excluded be-
cause of parental refusal. In the 40 remaining families (93%),
sociodemographic data were collected and primary caregiv-
ers answered the questionnaires CQ1 and CQ2. Median age of
the 40 children was 6.0 years (range = 1 month to 18 years), 23
(57%) were male. The majority of patients were Christians (35;
88%); five of them were Muslims (12%). Fourteen patients had
a migration background (35%). Non-malignant diseases were
the predominant underlying conditions (30; 75%), one-third
of which were neurologic diseases (see Figure 1). In 78% of
the families, the patient had at least one sibling, 13% of
whom were diagnosed with the same disorder. Eighteen
(45%) of the patients died before the study ended, 16 (88%) of
them at home. The median period of PPHC was 11.8 weeks

FIG. 1. Underlying diseases by main categories (n = 40). As
a result of rounding, the values sum to 101%.
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(range = 0.5–58.0 weeks). The interval between the first and
the second assessment ranged from a few days to six months
(median = 8.0 weeks, interquartile range = 10 weeks). None of
the patients had an additional support service added to his or
her care during PPHC involvement that was not a direct result
of the PPHC team’s work.

Of the 40 participating caregivers, 38 were female (95%). In
37 families the questionnaires were completed by the mothers
(92%), in two families by the fathers (5%), and in one case by
the cousin of the patient. Their age ranged from 18 to 52 years,
with a median of 39 years. Twenty-nine of the respondents
were married (72%). As 78% of patients required care for 24
hours a day, the majority of caregivers (85%) were either
unemployed, on leave of absence, or worked part-time at the
time of the first assessment.

Since the questionnaires were completed in dialogue form
by a trained psychologist and the assessment took place on-
site in the familiar environment of the patients and caregivers,
no missing data arose.

Assessment of care

After the involvement of specialized PPHC, caregivers’ satis-
faction with care and the quality of care significantly improved,
as could be documented for 12 of 14 issues (NRS) (see Table 1).

The perceived burden relief for caregivers and the per-
ception of psychological support increased through the in-
volvement of PPHC (see Figure 2), as did the support for
activities of daily living. The children’s general care situation
was significantly improved from the caregivers’ point of view.
Caregivers felt much better informed about the disease situ-
ation (see Figure 4B), and they also felt better taken care of by
the PPHC team. In addition, their communication with the
child was significantly enhanced. The Wilcoxon signed-rank
test for nonparametric data can detect significant differences
between two groups even if the medians are equal. No sig-
nificant changes could be found in the caregivers’ communi-
cation with the children’s general practitioners (GPs). In
addition, caregivers reported no changes concerning spiritual
care.

Regarding their satisfaction with problem solving, the
caregivers named psychosocial support by the PPHC team as
the most helpful aspect of care (n = 40). They particularly
identified the 24/7 on-call service, sufficient time for detailed
conversations in conjunction with active and continuous in-
vestigation of the PPHC team about the patients’ and care-
givers’ condition, and information about the expected course
of the child’s disease as the most helpful aspects of PPHC.
Beside the medical care for the child (n = 19), practical con-
cerns such as organization of technical aids, home visits, and

Table 1. Caregivers’ Satisfaction with the Quality of Care and Their Adjustment

before and after Involvement of Specialized Pediatric Palliative Home Care

Involvement of PPHC

Before AfterAssessment
instrument Median (IQR) Median (IQR) n p

Burden relief for caregivers NRS 2.0 (3) 9.0 (3) 40 < 0.001a

Psychological support NRS 5.0 (3) 8.5 (2) 40 < 0.001a

Support for activities of daily living NRS 4.0 (4) 8.0 (3) 40 < 0.001a

Communication with the child NRS 7.0 (3) 8.0 (3) 40 < 0.001a

Communication with the general practitioner NRS 8.0 (3) 8.0 (3) 40 n. s.
Communication with local HCPs NRS 8.0 (2) 9.0 (2) 40 < 0.050b

Quality of medical information NRS 7.0 (2) 10.0 (0) 40 < 0.001a

Quality of medical care NRS 6.0 (2) 10.0 (0) 40 < 0.001a

Quality of nursing information NRS 7.0 (2) 10.0 (0) 40 < 0.001a

Quality of nursing care NRS 7.0 (2) 10.0 (0) 40 < 0.050b

Support in provision of care for the patient NRS 5.0 (3) 10.0 (0) 40 < 0.001a

Clarification of important questions
on the diagnosis and prognosis

NRS 5.0 (3) 10.0 (0) 40 < 0.001a

Support in socio-legal issues (e.g.,
entitlement to benefits)

NRS 2.0 (5) 10.0 (2) 40 < 0.001a

Spiritual care NRS 6.5 (3) 7.0 (2) 40 n. s.
Subjective burden due to patients’ disease NRS 10.0 (2) 7.0 (3) 40 < 0.001a

Patients’ QoL NRS 2.5 (2) 4.0 (4) 40 < 0.001a

Symptom control NRS 5.0 (3) 9.0 (2) 40 < 0.001a

Caregivers’ QoL
NRS 3.0 (3) 5.0 (4) 40 < 0.001a

QOLLTI-F total score 5.8 (1) 7.1 (1.3) 40 < 0.001

Caregivers’ stress and burden
HADS total score 28.0 (8.5) 19.0 (6) 40 < 0.001
HPS total score 20.0 (10.5) 14.5 (8.8) 40 < 0.001

aBonferroni-corrected p < 0.000056.
bBonferroni-corrected p < 0.002778.
Assessed by Wilcoxon signed-rank test [two-tailed].
HADS, Hospital Anxiety and Depression Scale; HPS, Häusliche Pflegeskala (home care scale);
IQR, interquartile range; NRS, numeric rating scale; QOLLTI-F, Quality of Life in Life-Threatening Illness–Family Carer Version; PPHC,

Pediatric Palliative Home Care.

1590 GROH ET AL.



assistance in children’s advance care planning played an im-
portant role (n = 23). In four cases the caregivers named
specific problems that could not be solved sufficiently
(e.g., organizational issues and recognition of parental
worries).

Quality of life, function, and symptoms

After involvement of the PPHC team, the subjective burden
of primary caregivers due to the child’s disease decreased (see
Table 1). Both the caregivers’ and the children’s QoL
improved significantly (see Figure 3), whereby caregiv-
ers perceived their own QoL as slightly better than the
children’s QoL. These findings were confirmed by the
results of the validated assessment of caregivers’ QoL
(QOLLTI-F).

While the palliative medicine specialists did not observe a
significant change in the children’s functional status between
first and second assessment (ECOG, mean/median before
PPHC = 2.4/2 versus after PPHC = 2.4/2; n.s.), symptom
control was significantly improved through the involve-
ment of the PPHC team as perceived by the caregivers (see
Figure 4).

Caregivers’ psychological distress and burden

The overall psychological distress and burden of caregivers
was also significantly decreased by involvement of the PPHC
team (see Figure 5 and Table 1). However, the degree of
burden due to the care for a seriously ill child remained high
in a significant proportion of parents. Before involvement of
the PPHC team, 33 caregivers (83%) showed clinically rele-
vant anxiety (HADS anxiety score ‡ 11), which decreased to 14
(35%) afterwards (P < 0.001). Concurrently, the number of
caregivers with clinically relevant depression (HADS de-
pression score ‡ 11) decreased from 30 (75%) to 10 (25%;
P < 0.001). While 18 caregivers (45%) had a high rate in HPS
( > 20) before involvement of the PPHC team, the HPS score
remained high afterwards only in three cases (8%) (P < 0.001).

Discussion

Caring for a dying child is one of the most stressful life
events possible. Our results suggest that the coordination and
provision of palliative home care by a PPHC team can make
an important contribution to the quality of care during the
children’s palliative and dying phase. The high value of PPHC
as stressed by former research was clearly supported by our

FIG. 2. Perceived burden relief (A) and psychological support (B) for caregivers as assessed by NRS. NRS, numeric rating
scales; PPHC, Pediatric Palliative Home Care.

FIG. 3. Caregivers’ QoL (A) and childrens’ QoL (B) according to caregivers’ ratings. Assessed by NRS. NRS, numeric rating
scales; PPHC, Pediatric Palliative Home Care; QoL, quality of life.
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findings.5,18–24 Our data also support the notion that appro-
priate PPHC provided by a specialized team is able to alle-
viate caregivers’ psychological distress and burden.5,25–28

Knapp and colleagues29 analyzed the status of PPC provision
around the world, emphasizing the importance of future ad-
vancement in this field. But since the majority of existing
studies have taken place after the death of a child, little data
are available on the caregivers’ needs and experiences with
PPHC during the child’s illness to date.18,25,26,30–32

Previous studies showed that it is of crucial importance for
caregivers to receive information about the child’s expected
time and way of dying.32,33 In our study, all caregivers iden-
tified the possibility to receive accurate information about the
child’s prognosis and course of the disease as essential com-
ponents of PPHC. The 24/7 availability of a PPC specialist
played a crucial role for caregivers and patients as well. Pro-
viding a feeling of safety and shared responsibility in care-
givers, PPHC raises the rate of children dying at home and
contributes to avoiding unnecessary hospitalizations.5,34,35

Many believe that community pediatricians and GPs have a
crucial role in comprehensive PPHC.36–39 However, studies
suggest that these pediatricians, many of whom encounter

few dying children throughout their career, are uncertain
about how to provide such care.40–42 Our study showed that
the involvement of a PPHC team did not change caregiver
communication with the treating GP or pediatrician, although
it did not assess caregivers’ attitudes about such communi-
cation or about the role of these physicians more generally.
This indicates an area for future research, namely, whether
efforts to educate private practitioners in PPC might reduce
their uncertainty in contact with PPC patients and their fam-
ilies and thereby improve their communication.43,44

Hexem and colleagues45 suggested that religion and spiri-
tuality play an important role in the lives of parents whose
children are receiving pediatric palliative care. According to
Knapp and colleagues,46 spiritual assessments should be
conducted for all parents, as different supportive strategies
may be required. However, despite the availability of a
chaplain in our center, we did not find any significant changes
regarding spiritual care in this study. Most of the caregivers
explicitly refused any form of spiritual support, which might
be due in part to the difficulty in distinguishing between re-
ligion and spirituality. In addition, further attention to the
specific requirements of families with diverse religious and

FIG. 4. Symptom control (A) and clarification of important questions on the diagnosis and prognosis (B) from the care-
givers’ perspective. Assessed by NRS. NRS, numeric rating scales; PPHC, Pediatric Palliative Home Care.

FIG. 5. Caregivers’ psychological distress as assessed by HADS (A) and their burden of care as assessed by HPS (B). HADS,
hospital anxiety and depression scale; HPS, Häusliche Pflegeskala (home care scale); PPHC, Pediatric Palliative Home Care.
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spiritual backgrounds is needed.47 Despite the growing con-
sensus on spirituality as an integral part of health care, par-
ticularly palliative care, its integration into clinical practice
remains a challenge.48–50

This study has several limitations. Although not a member
of the PPHC team, the interviewer was not blind to the re-
sponses and might therefore unconsciously have influenced
their direction. In addition, participants’ responses may be
subject to social desirability bias. Since the study was con-
ducted at a single center, only a relatively small number of
families could be enrolled, and therefore no control group
could be included and generalizability is limited. On the other
hand, due to the personal conduct of the survey in dialogue
form, an excellent response rate was achieved and no missing
data arose.

Conclusion

Coordination and provision of palliative home care by a
specialized PPHC team appears to provide an important
contribution to the quality of care in a child’s palliative and
dying phase. Further research is needed to prove our findings
in a larger patient population with varied health care settings.
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