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Abstract
Background: Informal caregivers (ICs) of patients with advanced incurable diseases experience substantial psychosocial
burden and unmet needs. However, efficient screening tools to identify ICs at risk of developing clinically relevant psychoso-
cial problems are lacking. Additionally, most existing studies on burden and needs use cross-sectional designs, failing to
capture the dynamic and evolving nature of caregiving.
Objective: This study aims (1) to explore the trajectories of ICs’ psychosocial burden and supportive care needs during
specialist palliative care (SPC) and factors associated with these trajectories and (2) to validate the 8-Item Screening Tool for
Family Caregiver Burden in Palliative Care (CAREPAL-8), an 8-item multidimensional screening tool developed to categorize
ICs into clinically relevant risk groups regarding dimensions of burden.
Methods: This prospective, multicenter, longitudinal cohort study is conducted across 16 study centers in Germany, involving
palliative care wards, multiprofessional SPC teams in hospitals, and specialist palliative home care teams. Data are collected
upon the patient’s admission to SPC (baseline) and weekly for up to 10 weeks, using validated questionnaires and the
CAREPAL-8. Based on a priori sample size calculation, we aim to collect data from 510 ICs at baseline and on at least 1
additional follow-up measurement point. To minimize participant burden, a planned missing data design is used for follow-up
questionnaires. Data analyses will include growth mixture models for study aim 1 and determination of convergent validity and
sensitivity to change of the CAREPAL-8 for study aim 2.
Results: Data collection commenced on July 31, 2023. Results are expected from March 2026.
Conclusions: This study aims to provide comprehensive insights into the trajectories of IC burden and needs in SPC. The
validation of the CAREPAL-8 could offer a brief screening tool to classify ICs according to different risk profiles, enabling
targeted support. Furthermore, the planned missing data design may enhance data quality while reducing participant burden,
potentially serving as a model for similar studies in vulnerable populations.
Trial Registration: German Clinical Trials Register DRKS00030480; https://www.drks.de/DRKS00030480
International Registered Report Identifier (IRRID): DERR1-10.2196/78076
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Introduction
Advanced incurable diseases affect not only the patients but
also those around them [1]. Family members and other related
persons such as close friends often play an important role in
providing unpaid care and support and are therefore consid-
ered informal caregivers (ICs) [2]. However, ICs experience
their own burdens and needs [1]. Despite the recognized
importance of caregiver burden in palliative care, a clear
and consistent definition is still missing. As noted in the
review by Choi and Seo [3], caregiver burden is a multi-
dimensional concept that encompasses physical symptoms,
psychological distress, strained social relationships, spiritual
distress, and financial problems resulting from caregiving
responsibilities. If this caregiver burden remains unresolved,
this can lead to psychiatric disorders, impaired physical
health status, and diminished quality of life [3]. Furthermore,
international studies show high rates of unmet supportive care
needs of ICs, for example, regarding information, support,
or communication [4-6]. For these reasons, palliative care
represents a “family-centered” approach, including both the
patient and ICs as a “unit of care” [7].

To provide optimal care for ICs, it is essential to systemat-
ically identify their burden and supportive care needs. Several
tools are available, either developed and validated specifically
for ICs in the palliative context (eg, the Caregiver’s Burden
Scale in End-of-Life Care [8]), instruments initially devel-
oped for other populations but validated for ICs (eg, Distress
Thermometer [DT] [9]), or generic instruments developed
for more broad populations (eg, Patient Health Questionnaire
Depression Module [PHQ-9] [10,11]). Many of these tools
are unidimensional, with items measuring the same dimension
of burden in terms of, for example, psychological distress or
family conflict. To gain a comprehensive understanding of
different aspects of caregiver burden, it is therefore inevitable
to administer a set of tools simultaneously [12]. However,
given the vulnerable situation of ICs and the time constraints
in clinical settings, the aim is to use an efficient multidimen-
sional screening with a minimal number of items [13]. While
there are also multidimensional instruments, for example, the
Caregiver Reaction Assessment [14], there remains a gap in
efficient instruments that help clinicians identify ICs at risk of
developing clinically relevant psychosocial problems in daily
practice [12,13]. To address this, our working group [12] has
developed the 8-Item Screening Tool for Family Caregiver
Burden in Palliative Care (CAREPAL-8), a multidimensional
screening tool that categorizes ICs into 4 clinically relevant
risk groups, offering tailored recommendations for support.
However, the CAREPAL-8 has not been validated yet.

Despite the recognized prevalence of unmet needs and
burdens experienced by ICs during palliative care [1,15-
17], systematic longitudinal studies measuring trajectories of
burdens and needs are still limited. Compared to cross-sec-
tional studies, longitudinal research captures the dynamic

process of caregiving over time [18]. Understanding joint
trajectories of burden and needs, as well as factors associ-
ated with these trajectories, would facilitate the development
and targeting of effective support programs [19]. Existing
studies show various burden trajectories. Both quantitative
and qualitative studies have identified two trajectories of
depressive symptoms and caregiver burden: (1) persistent
or stable and (2) increasing over time [20,21]. While some
studies found a nonlinear increase in caregiver burden over
time up to the patient’s death [19] or a substantial increase
in burden and depression in the terminal stage of illness
[22], other studies suggest that burden does not significantly
increase as death approaches [23] or remains relatively
constant over a 2-year study period [18]. Many factors
related to burden and their trajectories have been discussed,
including low economic status or insufficient financial
resources, patient condition, and contextual factors [3,18-20,
22-24]. With regard to ICs’ needs, a review of predominantly
cross-sectional studies indicates a wide range of unmet care
needs in ICs of patients with advanced cancer, emphasizing
the importance of prospective longitudinal data [4]. Longi-
tudinal qualitative studies, along with research analyzing
cross-sectional retrospective data, demonstrate changes in
needs of ICs over time, influenced by both medical and
nonmedical developments [25-27]. Taken together, existing
palliative care research suggests that ICs’ burdens and needs
can change during the caregiving process, depending on
various factors. When examining these studies, it is crucial
to consider the cultural context, differences in palliative care
settings, and the disease spectrum. Studies show that the
evolution of caregiver burden differs between ICs caring
for patients with cancer versus patients with nononcological
diseases [28], as well as between inpatient and outpatient
palliative care settings [29]. To our knowledge, no study has
yet investigated the trajectories of burden and needs across
different settings of specialist palliative care (SPC) systemati-
cally and longitudinally in short time intervals.

With this study, we aim, first, to record longitudinal data
on the burden and supportive care needs of ICs in the course
of SPC. The data will be analyzed with regard to joint
trajectories of burden and supportive care needs. If specific
trajectories can be identified, their characteristics, frequen-
cies, as well as associated factors will be examined. Addition-
ally, comparisons between different settings of SPC will be
conducted. Second, we seek to validate the new multidimen-
sional screening tool CAREPAL-8.

Methods
Overview
This study protocol was written under consideration of
the SPIRIT (Standard Protocol Items: Recommendations
for Interventional Trials) guideline [30]. As this study is
categorized as a cohort study without an intervention, only

JMIR RESEARCH PROTOCOLS Haufschild et al

https://www.researchprotocols.org/2026/1/e78076 JMIR Res Protoc 2026 | vol. 15 | e78076 | p. 2
(page number not for citation purposes)

https://doi.org/10.2196/78076
https://www.researchprotocols.org/2026/1/e78076


relevant items were included. The SPIRIT checklist is
displayed as Checklist 1. An adapted version of the SPI-
RIT schedule as well as the items from the World Health
Organization Trial Registration Data Set are displayed in
Multimedia Appendices 1 and 2.
Study Design and Setting
This 3-year cohort study on the psychosocial burden and
supportive care needs of ICs in SPC in Germany imple-
ments a prospective, multicenter, longitudinal design with up
to 11 measurement points using self-report questionnaires.
To minimize the burden of repeated data collection in this
vulnerable population, a planned missing data design is
implemented for all follow-up measurement points [31,32].
This methodological approach allows item allocation between
participants, resulting in shorter questionnaires and reduced
completion time per participant [32]. Further details on the
implementation of the planned missing data design used in
this study are provided in the Follow-Up Questionnaires
(t1-t10) and Implementation of the Planned Missing Data
Design section.

A total of 16 university hospitals and nonacademic
facilities across Germany, hereinafter referred to as study
centers, are participating in data collection. The consor-
tium management lies with the University Medical Center
Hamburg-Eppendorf, hereinafter referred to as the leading
center. The study centers are located in 7 federal states of
Germany, representing both urban and rural areas. Three
common settings of SPC in Germany are involved: (1)
palliative care wards, (2) multiprofessional SPC teams in
hospitals, and (3) specialist palliative home care teams.
According to the typology suggested by Wikert et al [33],
all 3 settings employ multiprofessional staff, most of them
with palliative care qualification. Palliative care wards are
independent hospital wards, while multiprofessional SPC
teams in hospitals operate hospital-wide. Specialist palliative
home care teams can either be affiliated with a hospital or
operate independently. Some of the study centers include
more than 1 setting so that data collection is performed on
11 palliative care wards, in 5 multiprofessional SPC teams
in hospitals, and in 8 specialist palliative home care teams.
An overview of the 16 study centers, including their locations
and the SPC settings they cover, is provided in Multimedia
Appendix 3.
Participants
During the study period, each patient admitted to a partici-
pating study center is assessed for the eligibility of one IC
to participate. Inclusion criteria for ICs are being aged 18
years and older and being a close relative or a significant
person in the patient’s life, for example, family member,
friend, or other person with a close relationship to the patient,
who provides care or support [2]. Exclusion criteria include
the patient’s imminent death, legal guardianship without a
personal connection to the patient, and insufficient German
language skills of the IC, as the questionnaires are only
available in German. There are no restrictions regarding the

patient’s disease type, including oncological and nononco-
logical progressive diseases. The disease type will not be
assessed, as valid ascertainment would either require patient
consent for medical record access or rely solely on IC-repor-
ted information. Prior treatment in SPC is allowed and will be
included as a covariate in the analyses. Reasons for exclu-
sion or nonparticipation of ICs are systematically documen-
ted by study staff throughout the recruitment period using a
standardized form. This documentation allows for estimating
how many ICs did not participate due to high psychosocial
burden, which is one of the study’s outcomes. A priori sample
size calculation was conducted, as detailed in the Sample Size
Calculation section.
Data Collection
After the patient’s admission to one of the participating
study centers, ICs are consecutively recruited in person or by
telephone by trained study staff (for details about the training,
see Data Quality Assurance section). ICs are provided with
information about the study, including its aims, procedures,
and data privacy details, in accordance with German legal
regulations. Written informed consent is obtained from ICs
prior to data collection. Baseline data (t0) were initially
planned to be collected within 3 days after the patient’s
admission to SPC in order to capture the burden and needs
of ICs at initiation of SPC. After testing the recruitment
procedures in the clinical setting, the permissible baseline
assessment period was extended to 7 days to reduce data loss,
while still aiming to complete assessments within the original
3-day time frame whenever possible. Counting from the date
of the ICs’ consent to participate in the study, the remaining
10 questionnaires are completed weekly (t1-t10). The date
of consent was selected as the starting point for scheduling
weekly follow-up measurements to ensure timely preparation
and distribution of the questionnaires, regardless of when
the baseline questionnaire is returned. The rationale for the
weekly follow-up interval aligns with the regular evaluations
required for the patient burden and needs assessment for
health insurance billing for SPC in Germany. In accordance
with the “unit of care” approach in palliative care, we aim to
use the same interval for ICs.

Questionnaires are available exclusively in paper-pencil
format and are either handed to the ICs in person, left
at the patient’s care location, or sent by mail. In excep-
tional circumstances (eg, if a willing IC is on vacation
abroad), the questionnaire may be completed via a struc-
tured telephone interview conducted by study staff, with this
process duly documented. If necessary, the ICs may receive
assistance from study staff or another person in complet-
ing the questionnaire; any such support is recorded in the
respective questionnaire. These factors may be accounted for
in the analyses as potential covariates. All pseudonymized
questionnaires are returned by the ICs via prepaid envelopes
or by study staff via mail, fax, or scan to the leading center
for data entry and evaluation. Secured cloud systems with
pseudonymized shared charts to document the distribution
and receipt of questionnaires are used to coordinate data
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collection between study centers. Participation in the study
will end either after 11 weeks of longitudinal data collection,
upon the patient’s death, or if the IC withdraws from the

study. Figure 1 illustrates the recruitment and data collection
procedure.

Figure 1. Recruitment and data collection procedure. IC: informal caregiver; SPC: specialist palliative care; t0: baseline; t1-t10: follow-up
measurement points.

Measures for Quality and Ethical
Considerations

Data Quality Assurance
Various measures are implemented to ensure high data quality
throughout the study. A key measure involves holding regular
project meetings with the leading center and all staff involved
in the study—including researchers and members of the
palliative care teams—across all 16 study centers. Kick-off
meetings are held both online and in person at the begin-
ning of the study. Prior to data collection, all study team
members receive standardized training on data collection and
quality. This training, developed from years of experience
with recruiting ICs in palliative care [34,35], lasts 90 minutes

and is conducted by the leading center of this study. Trainings
can be conducted online with staff from the same or different
centers or on-site at the study centers. Written documenta-
tion of the training is provided. Additionally, individual or
combined meetings are held at each study center to address
specific conditions and requirements.

Additional mandatory and needs-based project meetings
are scheduled throughout the data collection process to
review insights, address uncertainties and challenges faced by
the participating study centers, and share successful strat-
egies. These different project meetings can help to increase
involvement in the study and to minimize gatekeeping and
insecurities in data collection [36].
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To ensure secure and timely communication regarding
the documentation of relevant information, multiple data
transmission methods are available (eg, secured cloud
systems and fax machines). All study processes and commu-
nication procedures have been verified and documented in a
data protection plan and data protection impact assessment.

The study is overseen by a steering committee responsible
for monitoring study progress and regularly evaluating data
quality and procedural adherence. Meetings are convened
1 to 2 times per month, depending on the current phase
of the study. The committee comprises CH, AD, PW, HS,
and AU, with regular contributions from additional coauthors
of this paper. It represents an interdisciplinary perspective,
drawing on expertise in medicine, psychology, sociology,
mathematics, and statistics. Any protocol modifications
deemed necessary will be formally communicated to all
relevant stakeholders, including study staff across participat-
ing centers, the study sponsor, and the responsible ethics
committees. At the time of submission, the study protocol
is version 1.3, dated March 31, 2025.

All physical study material (eg, signed informed consent
forms) is securely stored in locked rooms at the study centers,
while digitalized data are hosted on protected servers at
the leading center. Data entry is centralized at the leading
center, with regular duplicate entries performed on approxi-
mately 10% of baseline questionnaires and 2% of follow-up
questionnaires, both randomly selected. Before data entry,
study staff receive training on the standardized SPSS files
and data entry protocols. To ensure consistency and accu-
racy, written documentation—including detailed codebooks
and data entry guidelines for each questionnaire—is provided.
Prior to data evaluation, the data will be cleaned in accord-
ance with a set of predefined, written rules established a
priori. This process includes range and plausibility checks
as well as the review of handwritten entries. Access to the
cleaned dataset will be restricted to researchers affiliated with
the leading center and the designated scientific project leads
at the participating study centers. Data will only be shared
in pseudonymized or anonymized form to ensure participant
confidentiality. Any additional exploratory analyses proposed
by study centers will require prior review and approval by
the leading center to ensure alignment with the overall study
objectives and data governance protocols.

Ethical Considerations
Given that this study is conducted in the vulnerable setting
of SPC, several ethical considerations were made. The study
follows the Methods of Researching End of Life Care by
the UK Medical Research Council and National Institutes
of Health Research in its planning and implementation [37].
Primary ethics approval was granted by the ethics committee
of the Medical Association of Hamburg, Germany (2022‐
100878-BO-ff), and, if required, secondary ethics approvals
were obtained from the local committees of the other study
centers.

During the data collection period, a regular telephone
consultation hour with a psychologist in the leading center

is offered for ICs to mitigate any potential study-induced
burden. The consultation times and contact details are
provided on each questionnaire.

A significant proportion of patients is expected to die
within a few weeks after admission to SPC in Germany [38-
40]. As patient death represents the end of this study, the
information of patient death is documented in order to stop
the dispatch of questionnaires. Additionally, if the patient
dies in a facility not participating in the study, ICs are asked
to report the death via the follow-up questionnaires, which
include a sensitively phrased option for documenting the
death. ICs are informed that no further questionnaires need
to be completed. In the event of a patient’s death during the
study, condolence cards are sent by the study team. Thank-
you cards are sent if an IC drops out due to other reasons or
concludes the study period.
Instruments

Overview
To record ICs’ burden and needs, the baseline question-
naire and follow-up questionnaires consist of the fol-
lowing validated scales (German versions): DT of the
National Comprehensive Cancer Network [41,42], General-
ized Anxiety Disorder 7-item scale (GAD-7) [43,44], PHQ-9
[10,11,45], Short-Form Health Survey (SF-8) [46,47], Family
Inventory of Needs (FIN) [48,49], and Oslo Social Support
Scale (OSLO-3) [50,51]. While the FIN was specifically
developed for assessing the needs of ICs of severely ill
people, most of the questionnaires are generic (GAD-7,
PHQ-9, and SF-8). The DT was originally developed for
patients with cancer, but is also validated for the screening
of ICs [9]. Previous studies have shown the feasibility of
similar questionnaire surveys with ICs in SPC [34,52]. To
align with the weekly assessment schedule, the recall periods
of the GAD-7 and PHQ-9 were adapted from 2 weeks to
1 week. This adjustment was made to ensure consistency
with the measurement intervals and to avoid overlap between
consecutive assessments.

The instrument to be validated, the CAREPAL-8, is also
part of each questionnaire. The CAREPAL-8 is a newly
developed multidimensional 8-item screening instrument of
IC burden in palliative care [12]. It was developed in a
data-driven approach and consists of single items of the
GAD-7, PHQ-9, SF-8, and FIN [12]. For the analysis, each
item is dichotomized. By summarizing 4 items each, 2
indices are calculated: index 1 measuring psychopatholog-
ical symptoms and quality of life (PSYQOL) and index
2 measuring the fulfillment of needs (NEEDS) [12]. By
combining both indices, ICs are allocated to one of four
groups with different risk profiles: (1) currently stable ICs
(index 1=0 and index 2≤1), (2) ICs with unmet needs (index
1=0 and index 2≥2), (3) psychologically burdened ICs (index
1≥1 and index 2≤1), and (4) high-risk ICs (index 1≥1 and
index 2≥2) [12]. For each group, the authors included clinical
recommendations for further IC assessment and support [12].
Table 1 gives an overview of the included scales.
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Table 1. Included scalesa.
Outcome Questionnaire or scale Description Analyses
Distress Distress Thermometer (DT) of

the National Comprehensive
Cancer Network

A 1-item analog scale that measures the
subjective distress within the last week ranging
from 0=no distress to 10=extreme distress [41,
42]. Additionally, an adapted list of 24 problems
that possibly cause the distress is included
(answer “yes” or “no”) [52].

For the use of the German version, a cutoff value
of ≥5 is recommended as an indicator for
clinically relevant distress that needs professional
clarification and support [42].

Anxiety Generalized Anxiety Disorder 7-
item scale (GAD-7)

Measures the frequency of core symptoms of
generalized anxiety disorder within the past 2
weeks according to the Diagnostic and
Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV) [43,44]. Due to the weekly
survey frequency, the assessment period in this
study refers to the past week. In total, 7 items
are rated on a 4-point Likert scale ranging from
0=not at all to 3=nearly every day.

Calculation and analysis of a sum score (ranging
from 0 to 21). Cutoffs are 0‐4=absence, 5‐9=mild,
10‐14=moderate, and ≥15=severe anxiety levels.
Standard values for the German general
population are available [44].

Depression Patient Health Questionnaire
Depression Module (PHQ-9)

Measures the frequency of core symptoms of
depression within the past 2 weeks according to
DSM-IV [10,11,45]. Due to the weekly survey
frequency, the assessment period in this study
refers to the past week. In total, 9 items are rated
on a 4-point Likert scale ranging from 0=not at
all to 3=nearly every day.

Calculation and analysis of a sum score (ranging
from 0 to 27). Cutoffs are 0‐4=absence, 5‐9=mild,
10‐14=moderate, and ≥15=severe depressive
symptom levels. Standard values for the German
general population are available [11].

Health-related
quality of life

Short-Form Health Survey (SF-8) Validated short form of the Health Survey
Form-36 [46,47]. Consists of 8 items, each of
which measures one aspect of health-related
quality of life. Each item is answered on a
different 5- or 6-point Likert scale. Due to the
weekly survey frequency, the assessment period
in this study refers to the past week.

Each scale value is linearly transformed. Two
summary component scores can be calculated:
physical and mental quality of life. Age- and
gender-specific standard values for the German
general population are available [47].

Needs Family Inventory of Needs (FIN) Measures the needs of family caregivers of
severely ill patients in terms of their current
importance and fulfillment [48,49]. Contains 20
items that are each rated on 2 subscales: FIN-
Importance, ranging from 1=not important to
5=extremely important, and FIN-Fulfillment,
ranging from 0=not met, 0.5=partly met to
1=met [49].

The scale FIN-Importance is dichotomized into
0=not or somewhat or moderate vs 1=very or
extremely important. The scale FIN-Fulfillment is
dichotomized into 0=not or partly met and 1=met.
In addition to the sum scores of the number of
important and unfulfilled needs (scale 0‐20 in
each case), corresponding values can also be
calculated for 4 dimensions of the FIN: basic
information (scale 0‐4), information on treatment
and care (scale 0‐7), support (scale 0‐7), and
patient comfort (scale 0‐2) [53]. The German
version was used with the courtesy of Schur et al
[49].

Social support Oslo Social Support Scale
(OSLO-3)

OSLO-3 is a 3-item instrument that measures
the current extent of perceived social support on
a 4- or 5-point Likert scale with respect to the
number of close confidants, the concern from
others, and the accessibility of practical help
from neighbors [50].

Calculation and analysis of a sum score (ranging
from 3 to 14). Suggested cutoffs are 3‐8=poor
social support, 9‐11=moderate social support, and
12‐14=strong social support [54].

Multidimensional
informal
caregiver (IC)
burden

8-Item Screening Tool for Family
Caregiver Burden in Palliative
Care (CAREPAL-8)

Newly developed multidimensional 8-item
screening instrument of IC burden to be
validated in this study [12]. Consists of single
items from established scales that had been
identified to be most predictive for allocation of
ICs to 4 groups with distinct risk profiles.
Includes items from GAD-7 (item 2), PHQ-9
(item 4), SF-8 (item 4 and item 8), and FIN
(item 6, item 11, item 16, and item 17).

Two indices are calculated. Index 1 for psychopa-
thological symptoms and quality of life (PSY-
QOL), consisting of the selected items of the
GAD-7, PHQ-9, and SF-8. Index 2 for needs
(NEEDS), consisting of the FIN items. The
combination of both indices forms the basis for
assigning ICs to 4 different risk profiles: currently
stable ICs, ICs with unmet needs, psychologically
burdened ICs, and high-risk ICs.

aPresentation of the scales is based on Ullrich et al [52], which is published under Creative Commons Attribution 4.0 International License [55].

Baseline Questionnaire (t0)
In addition to the scales mentioned, the baseline questionnaire
includes questions on sociodemographic characteristics of
both the IC and the patient, as well as potential associated

factors. Table 2 gives an overview of the included items
and scales. All baseline data were collected without plan-
ned missing values. The German baseline questionnaire is
displayed in Multimedia Appendix 4.
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Table 2. Included items and scales in the baseline questionnaire for assessing potential associated factors on psychological burden and supportive
care needs.
Questionnaire or scale Description Analyses
Sociodemographics
  Single items • For example, age and gender of the

informal caregiver and the patient.
Single-item analyses.

  Socioeconomic status (SES; Winkler Index [56,
57])

• The Winkler Index is a composite indicator
score for assessing the socioeconomic
status of a person, taking into account
the highest school qualification, highest
professional qualification, occupational
position, and monthly household net
income. Classifications are low, medium,
and high SES.

Syntax-based calculation of a score and allocation
to a social class: lower class, middle class, and
upper class.

Family functioning
  Brief Assessment of General Family

Functioning Scale (BAFFS) [58,59]
• The BAFFS is the three 3-item ultra-short

version of the General Functioning Scale
of the Family Assessment Device. Each
item is answered on a 4-point Likert
scale ranging from 1=strongly agree to
4=strongly disagree.

Calculation and analysis of a sum score (ranging
from 3 to 12). Suggested cutoffs are 3‐
6=satisfaction with family functioning and 7‐
12=distress with family functioning [58].

Preparedness for the role of being an informal caregiver
  Self-developed items, based on the

Preparedness for Caregiving Scale [60]
• “All in all: How well prepared do you

currently feel in your role as an informal
caregiver of a loved one with a terminal
illness?” This item is answered on a 5-point
Likert scale ranging from 1=not good at all
to 5=very well.

• “Is there anything you would like to be
better prepared for in your role?” with
free-text option.

Single-item analyses.

State of health of the patient and conditions of care
  Self-developed itemsa • Time since the initial diagnosis.

• Patients’ overall state of health over the last
week. Global item, answered on a 7-point
Likert scale ranging from 1=very poor to
7=excellent.

• Patient’s overall quality of life during the
last week. Global item, answered on a
7-point Likert scale ranging from 1=very
poor to 7=excellent.

• Previous use of SPCb.
• Previous location of care.

Single-item analyses.

aSelf-developed items are displayed in Multimedia Appendix 5.
bSPC: specialist palliative care.

Follow-Up Questionnaires (t1-t10) and
Implementation of the Planned Missing Data
Design
To minimize the burden of the repeated data collection on
the ICs, a design with planned missing data—a multiform
design—is implemented for all follow-up questionnaires. As
summarized by Little and Rhemtulla [31], this design reduces
the number of items each participant answers by randomly
splitting the total set of items across several forms. The
participants are then randomly assigned to one of the forms,
answering only the subset of items [31]. Previous research

indicates that collecting data with this design leads to similar
results compared to complete data designs and can improve
validity by reducing participant burden and fatigue, lowering
rates of unplanned missing data, and improving efficiency
[31,32,61,62]. The multiform design used in this study is
based on the work of Rhemtulla and Hancock [32]. A fixed
block X consists of 14 items included in every follow-up
questionnaire: current care situation of the patient (including
an option to report death), all items from the CAREPAL-8,
the 1-item analog scale of the DT, a free-text item about
recent events that have influenced the burden and needs of the
IC, as well as date and mode (with or without assistance)
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of questionnaire completion. The items from the follow-
ing scales—GAD-7, PHQ-9, SF-8, OSLO-3, and FIN—are
randomly assigned to 6 blocks (A-F), each containing 7‐8
items. The number of blocks was determined as a function
of the time that ICs can be expected to spend completing the
follow-up questionnaires (approximately 15‐20 minutes) and

the number of items. Each follow-up questionnaire includes
the fixed block X and 2 different blocks of A-F. Taking
all combinations into account, this results in 15 different
follow-up questionnaires. Table 3 gives an overview of the
questionnaire composition.

Table 3. Composition of the follow-up questionnaires.
Block Items Follow-up questionnaire number

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
X fixed For example, current care situation (patient), CAREPAL-8a,

DTb
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

A randomized GAD-7c i4d; PHQ-9e i2; OSLO-3f i1, i2; FINg i5, i9, i15, i18 ✓ ✓ ✓ ✓ ✓
B randomized GAD-7 i6; PHQ-9 i7; SF-8h i3; OSLO-3 i3; FIN i4, i6, i12,

i13
✓ ✓ ✓ ✓ ✓

C randomized GAD-7 i2; PHQ-9 i6, i9; SF-8 i1, i6; FIN i7, i14, i20 ✓ ✓ ✓ ✓ ✓
D randomized GAD-7 i5; PHQ-9 i3, i5; SF-8 i4, i7; FIN i3, i8, i19 ✓ ✓ ✓ ✓ ✓
E randomized GAD-7 i1, i7; PHQ-9 i1, i4; FIN i2, i10, i11, i17 ✓ ✓ ✓ ✓ ✓
F randomized GAD-7 i3; PHQ-9 i8; SF-8 i2, i5, i8; FIN i1, i16 ✓ ✓ ✓ ✓ ✓

aCAREPAL-8: 8-Item Screening Tool for Family Caregiver Burden in Palliative Care.
bDT: Distress Thermometer.
cGAD-7: Generalized Anxiety Disorder 7-item scale (items 1-7).
di: item.
ePHQ-9: Patient Health Questionnaire Depression Module (items 1-9).
fOSLO-3: Oslo Social Support Scale (items 1-3).
gFIN: Family Inventory of Needs (items 1-20).
hSF-8: Short-Form Health Survey (items 1-8).

The questionnaires are randomly distributed at each follow-
up measurement point for every IC. The randomization is
realized as follows: randomized sets of follow-up question-
naires are prepared for each study center, with each set
containing an equal number of all 15 questionnaires (eg, each
questionnaire is counted 5 times, resulting in sets of 5*15=75
questionnaires in total). If a study center collects data in
more than 1 setting (eg, palliative care ward and specialist
palliative home care team), each setting is provided with a
separate set of randomized questionnaires to avoid imbalan-
ces. For every measurement point, each IC must receive a
questionnaire from this predetermined set. Distributing a set
of prepared questionnaires for multiple time points to one IC
is not allowed to avoid imbalances that may occur if several
questionnaires remain unanswered. The version (question-
naire number 1‐15) of the randomly allocated questionnaire
is documented for each IC and measurement point. The
implementation of the planned missing data design ensures
that each follow-up questionnaire contains only half of the
total items—29 to 30 instead of all 61—thereby relevantly
reducing its length.
Statistical Analyses
At first, we will conduct a descriptive analysis; we will
report mean and SD for continuous variables and absolute
and relative frequencies for categorical variables.

Longitudinal Assessment of Burdens and
Needs
The cohort will be examined to identify groups with similar
trajectories using growth mixture modeling (GMM) techni-
ques [63]. More precisely, latent class growth analysis will
be used to determine appropriate grouping structures among
ICs. We will use the Bayesian information criterion as a
relative measure of model performance and derive the most
suitable number of trajectories from this. Factors associated
with membership in these groups will be identified using
a multinomial, multivariable regression model. Because the
baseline assessment period was extended from the initially
planned 3 days to 7 days, sensitivity analyses will be
conducted using the 3-day subsample. As planned missing
values are by design missing completely at random, we will
use a multiple imputation approach to impute the missing
data. Any additional unplanned missing values, potentially
not missing completely at random, will be imputed in a
further step if necessary. More precisely, first, we impute
missing data at baseline on scale level after calculation of
scales. In this step, only unplanned missing data exists. We
only take this step for the data we use in the GMM. Second,
we impute planned missing data on item level, set replaced
unplanned missing data to missing data again, and then,
calculate the scales and impute the unplanned missing data
on scale level. The imputation model consists of all baseline
and follow-up variables. Any missing values resulting from
the patient’s death will be set to missing data again. We will
use a joint modeling approach with a Weibull distribution of
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event times to account for missing data due to the patient’s
death.

Validation of the CAREPAL-8 Screening Tool
The data used to evaluate the psychometric properties of the
CAREPAL-8 will be collected completely without plan-
ned missing values. To assess convergent validity, Pearson
correlation analyses between index 1 and the scores of the
GAD-7, PHQ-9, and both component scores of the SF-8,
and between index 2 and the FIN will be conducted using
baseline data. We expect high correlations of at least |r|
=0.50. In our first version of the study protocol in 2022, we
originally expected at least |r|=0.70. After further methodo-
logical considerations and before data analyses, we adjusted
this value. According to the recommendations of Cohen [64],
both values are interpreted as high. Sensitivity to change will
be evaluated by using the patient’s care setting during the
longitudinal observation as an external criterion, categorizing
ICs in 2 groups: those who experienced at least 1 transition
between outpatient and inpatient care (or vice versa) and
those who did not transition. Clinically, it can be assumed
that these transitions occur in response to significant changes
in the patient’s health status or in the capacities of the ICs (eg,
decompensation of home care due to IC overload) and are
reflected in changes in the indices. We will evaluate whether
a minimally important difference of 0.5 SD exists between
these groups for each index. As an additional criterion, we
will analyze the free-text item about recent events that have
changed the burden and needs of the IC. The longitudinal data
used in these analyses are part of the fixed block X, which
is implemented in every questionnaire version. Supplemen-
tary analyses will assess the sensitivity and specificity of the
instrument by determining cutoffs based on receiver operating
characteristic analyses for both indices (index 1: PSYQOL
and index 2: NEEDS). From this, we will analyze which
cutoff for each index best predicts a change in care setting
(transition vs no-transition group).

Statistical analyses will be conducted using the statistical
software packages R (version 4.1.2 or newer; R Foundation
for Statistical Computing) and SPSS Statistics (version 29 or
newer; IBM Corp).
Sample Size Calculation
To determine the required sample size for the study, power
calculations were conducted using PASS 15.0.3, module
“One-Way Analysis of Variance F-Tests using Effect Size.”

Longitudinal Assessment of Burdens and
Needs
As the number of trajectory types is an outcome of this
exploratory study, sample size calculation for GMMs is
not feasible due to the uncertainty of key parameters. As
a proxy, a mean comparison of the baseline variables
between trajectory types is used. An IC is part of the
analysis population if the baseline data and at least 1 follow-
up questionnaire are valid. Various scenarios with 3 to 6
trajectory types were calculated.

Assuming, for reasons of clinical practicability, a highest
number of 6 trajectory types and a small effect size
(η2=0.025), we would need 85 ICs per group (total of 510
ICs) to detect this effect size with a power of 80% and a
2-sided type I error of 5%. This calculation assumes equal
group sizes.

Sijbrandij et al [65] examined cases where estimation or
performance issues arise when using GMMs. The authors
concluded that no performance issues occur with sample sizes
of 1000 individuals, while sample sizes of 300 individuals can
present performance challenges, which can only be addressed
by limiting variance parameters. Furthermore, we cite the
study of Kim [66], which investigates GMMs in the sample
size range targeted in this study. Additionally, we searched
for studies using GMMs [67-72], which included sample sizes
ranging from 129 to 6987 individuals. Our targeted sample
size of 510 ICs is on the lower end of this range, but it
is similar to another study conducted in the palliative care
setting [71].

Second Study Objective: Validation of the
CAREPAL-8 Screening Tool
To calculate the required sample size for assessing convergent
validity, we assume a Pearson correlation coefficient of 0.50
and a 2-sided 95% CI with a width of 0.20. Based on these
parameters, a sample of 219 ICs is required. Therefore, by
the end of the study, we aim to have baseline data from 510
ICs, along with at least 1 additional follow-up assessment,
to demonstrate the described effects and apply the described
models.

Results
The funding period of this 3-year study started on March
15, 2023. Data collection commenced on July 31, 2023,
at 3 study centers, with the remaining 13 centers starting
successively from November 2023. Recruitment of new
participants ended on December 31, 2024. After completing
all follow-up measurement points, we will conclude data
entry and start data cleaning. We expect to evaluate the
cleaned and complete dataset from July 2025, and results are
expected from March 2026. The protocol does not include
any interim analyses. The data will be published in peer-
reviewed journals, with the publication process expected to
commence in summer 2026.

Discussion
The objectives of this cohort study are twofold: first, to
gain insights into the trajectories of psychosocial burden and
supportive care needs of ICs in the course of SPC, and
second, to validate the newly developed multidimensional
screening tool CAREPAL-8 that enables classification of ICs
according to different risk profiles with consecutive recom-
mendations for clinical care. Therefore, we are implementing
a prospective, longitudinal, multicenter design with up to 11
measurement points.
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Potential Obstacles and Proposed
Solutions
Various limitations and obstacles are conceivable in the
course of this study.

Recruitment of ICs and Data Collection
To apply the statistical models mentioned, baseline data plus
at least 1 additional follow-up questionnaire from 510 ICs
are required. Previous studies with ICs and similar inclusion
and exclusion criteria have shown that baseline data could
be collected from ICs of 30%‐40% of patients admitted to
specialist inpatient palliative care [34,52]. Given the weekly
follow-up assessments, a high degree of attrition must be
anticipated in this study, primarily due to the rapid onset
of patient death following admission to SPC or the study
withdrawal of the IC. Consequently, we plan to recruit more
ICs to account for this attrition. To facilitate study enroll-
ment, we focus on the direct recruitment of ICs by trained
study staff at the patient’s location of care. Flyers and other
promotional materials for the study are available to support
this process. To maintain the motivation of the ICs through-
out the study, several measures are determined. First, all
ICs are informed in a consistent and thorough manner about
the study procedures, including the background, aims, and
specifics related to the planned missing data design (eg,
randomized order of items from different scales). Second,
all study materials are carefully prepared and include contact
information for any questions about the study as well as
the psychological consultation hour. To facilitate the study
processes for ICs, flexible options of receiving and transmit-
ting the questionnaires are being offered: questionnaires can
be distributed and returned at the participating study center
or patient care location, sent by mail, or completed during a
phone call. If questionnaires are not returned, study staff will
follow up with ICs. The return rates of questionnaires as well
as the overall data collection process are closely monitored so
that potential difficulties and obstacles can be identified and
addressed early on.

Multicenter Collaboration and Inclusion of
Different Care Settings
Other challenges may occur regarding the collaboration
across 16 study centers in Germany. To ensure high data
quality and comparability, a standardized and field-tested
training for data collection and quality control is conducted
at all study centers prior to data collection. Regular project
meetings are held during the data collection period, and
additional consultations are available at any time during
the study process to address individual conditions. Due to
the different conditions and resources across study centers,
various ways for exchanging relevant study information
between the centers and the leading center are implemen-
ted. For study staff without regular computer access (eg,
a nurse in a specialist palliative home care team), relevant
information can be documented on prepared paper forms
and transmitted via fax or mail. Members of the study team
who primarily work on computers (eg, scientific personnel)

can use prepared Microsoft Excel sheets and share pseudo-
nymized information via password-protected cloud systems.
Quarterly newsletters are sent to inform study staff about past,
present, and upcoming project activities, as well as recruit-
ment progress and sample size. An expense allowance of US
$319.2 (€280) is granted to each study center for every IC
enrolled in the study with a valid baseline questionnaire.

With regard to the different SPC settings, recruitment
strategies may differ. For example, the recruitment of ICs
of patients who are cared for by multiprofessional SPC
teams in hospitals might face challenges, for example, due
to not meeting the ICs because of limited visiting hours
in the hospital. We therefore developed different materials
and recruitment procedures such as cover letters for ICs that
can be deposited in the hospital room of the patient. If the
patient transits between settings during the study period, data
collection procedures might be adapted, for example, sending
the questionnaire via mail instead of depositing the question-
naire at the location of care.

The multicenter design of the study, while essential for
broad data collection and generalizability, presents potential
challenges in ensuring transparent and equitable attribution
of contributions across multiple institutions. To address this,
authorship of resulting publications will be determined in
accordance with the criteria established by the International
Committee of Medical Journal Editors and the Contributor
Role Taxonomy, ensuring that all contributions are appropri-
ately recognized and documented.

Implementation of the Planned Missing Data
Design
The implementation of the planned missing data design
involves several logistical and methodological challenges.
Due to the random allocation of all items across 15 question-
naire versions, the preparation of the questionnaires required
careful quality control to minimize the risk of errors. To
address this, sufficient time was allocated for questionnaire
preparation, and independent checks were performed by
different members of the study team.

Particular attention is given to ensuring that the question-
naire layout is clear and does not increase confusion among
ICs. Due to the random allocation of items, the thematic
relationship between questions is not always apparent to
participants, which may potentially lead to a perceived lack
of coherence. To address this issue, we grouped items
from the same questionnaires together and numbered items
consecutively. All study-related information is presented
in a nonintrusive manner, for example, by displaying the
questionnaire version in a small font size in the lower right
corner of each page.

All study staff are trained in the specific features of
the planned missing data design and will provide ICs with
appropriate instructions when distributing questionnaires.
Randomization is centrally performed by the leading center
as described in the Follow-Up Questionnaires (t1-t10) and
Implementation of the Planned Missing Data Design section.
As a result, each study center receives prerandomized
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questionnaire sets and is instructed to distribute the next
available questionnaire within the set.

The design also requires specific documentation proce-
dures. The questionnaire version administered to each IC
at each measurement point is documented using structured
paper- and electronic forms. Data entry is complex due to
the existence of 15 questionnaire versions per measurement
point, resulting in a structured and extensive data matrix.
To ensure data quality, all personnel involved in data entry
receive prior training, and double data entry procedures are
implemented. This study is planned, conducted, and analyzed
by an experienced multiprofessional research team, including
experts in medical biometry.
Conclusions
With this cohort study, we aim to collect data on the
psychosocial burden and supportive care needs of ICs in the

course of SPC. We anticipate gaining insights into trajecto-
ries of burdens and needs, as well as factors associated with
these trajectories. If the CAREPAL-8 proves to be valid, a
brief tool would be available for classifying ICs based on
different risk profiles of multidimensional caregiver burden,
with specific recommendations for daily practice. Addition-
ally, if the implementation of the planned missing data design
proves to be advantageous both for the ICs as well as data
quality, this study could serve as a model for further studies
with vulnerable populations. Ultimately, we expect that the
findings will have significant implications for palliative care
providers and policymakers, helping them better recognize
and address the unique challenges faced by ICs in everyday
palliative care.
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