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Abstract
Aim To characterize palliative care patients, to estimate the incidence, prevalence, and 1-year all-cause mortality in patients in
Germany who received palliative care treatment.
Subject andmethods The study analyzed the InGef Research Database, which covers 4million people insured in German statutory
health insurance companies. Specific outpatient and inpatient reimbursement codes were used to capture cases with palliative
conditions. The prevalence was ascertained for the year 2015. The incidence was calculated for patients without documented
palliative care services in the year before the observation period. The Kaplan–Meier method was used to analyze the 1-year all-
cause mortality.
Results The incidence rate of palliative conditions was 41.3 and 34.9 per 10,000 persons in women and men, respectively. The
prevalence per 10,000 persons was 61.3 in women and 51.1 in men. The 1-year all-cause mortality among patients receiving their
first palliative care treatment was 67.5%. Mortality was lower in patients receiving general outpatient palliative care treatment
(AAPV; 60.8%) compared to patients receiving specialized outpatient palliative care treatment (SAPV; 86.1%) or inpatient
palliative care treatment (90.6%). Within the first 30 days, mortality was particularly high (~43.0%).
Conclusions In Germany, more than 400,000 patients per year receive palliative care treatment, which is lower compared to estimates
of the number of persons with a potential need for palliative care. This gap was observed particularly in younger to middle-aged

individuals. The findings indicate a demand for methodological-
ly sound studies to investigate the public health burden and to
quantify the unmet need for palliative care in Germany.
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Introduction

With the epidemiological and demographic transition affect-
ing modern societies, the need for medical care is changing. In
particular, complex end-of-life care becomes more relevant
with regard to multiple comorbidities and possible benefits
at several stages of a condition (WHO 2011). In this context,
palliative care is understood as care for patients with life-
threatening diseases and their families, to increase their quality
of life. As cure for the underlying condition is unlikely,
palliative care focuses on interdisciplinary approaches of
pain and symptom management in the sense of holistic care
(WHO n. d.). In Germany, an increasing demand of palliative
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care is to be expected due to the demographic transition
(Simon et al. 2012), as well as a realization of the patients’
preference with regard to the place of death. While studies
show that most patients want to die at home (Escobar
Pinzon et al. 2013; Gomes et al. 2012), only one third does
so (Escobar Pinzon et al. 2013; Sauer et al. 2015).

Re-elaborating of health care services is deemed to be
necessary to meet the complex requirements of end-of-life care,
in order to achieve a level of care that is of high quality and
appropriate to matching people’s needs (Ewers and Schaeffer
2007). Many of the current deficits are caused by inadequate
structuring of care processes (Schneider et al. 2006). To meet
the expected increase in demand for palliative care services, the
infrastructure for palliative care in Germany comprises several
concepts. Hospitalized patients may receive palliative care in
specialized hospital wards or, with the help of palliative
consultation services, be enabled to return home (Prütz and
Sass 2017). Outpatient services include general outpatient
services (Allgemeine Ambulante Palliativ-Versorgung,
AAPV) provided by general practitioners or nursing services,
as well as specialized outpatient palliative care (Spezialisierte
Ambulante Palliativ-Versorgung, SAPV) for patients with
complex needs, provided by interdisciplinary specialized teams
(Prütz and Sass 2017). Office-based physicians, however, still
describe the outpatient health care situation as insufficient. The
best cooperation is seen with caregivers, but cooperation with
psycho-social care providers should be improved. Studies are
requested that focus on the collection of longitudinal data for
more comprehensive insight (Prenzler et al. 2011).

Due to the fragmented system of care delivery with its
accompanying databases, there are hardly any comprehensive
statistics about the present use of and the future demand for
palliative care services in Germany. The future demand may
manifest itself in patients with those (co)morbidity conditions
which may also request palliative care treatment. For such
circumstances the term palliative care sensitive conditions
seems to be suitable. Information on the demand for palliative
care under definite circumstances would supply relevant indi-
cators to determine an unmet medical need and to foster health
care planning purposes. It would, therefore, be of considerable
public health interest. A combination of aggregated data from
different care settings (i.e., inpatient and outpatient) would
entail several limitations, e.g., double counting of cases as
described in a comprehensive overview of the data sources
available for each palliative care delivery setting in Germany
(Prütz and Sass 2017). Thus, information on the actual use of
palliative care services in Germany is scarce.

Aim

The aim of this study was to estimate the incidence and
prevalence of palliative care conditions, to characterize the

comorbidity profile of patients receiving palliative care treat-
ment, and to analyze the 1-year all-cause mortality of patients
with a first palliative care treatment.

Subjects and methods

Data source

A retrospective real-world data (RWD) analysis was per-
formed, based on statutory health insurance (SHI) claims data
(cf. Swart et al. 2014). Source of data was the InGef (Institute
for Applied Health Research Berlin) Research Database,
which is an anonymized claims database comprising longitu-
dinal data from approximately 6.7 million persons insured in
one of the 70 German SHI companies covered by InGef. For
the purpose of this analysis, the InGef Research Database was
condensed to a sample of approximately 4 million subjects,
which is considered representative of the German population
in terms of age and sex, and shows high external validity
regarding overall measures of morbidity, mortality, and drug
use as described elsewhere (Andersohn and Walker 2016). In
brief, the InGef Research Database contains socio-
demographic information such as age, sex, and the region of
residence. In addition, the database gives information on hos-
pitalizations, outpatient physician visits, and outpatient drug
prescriptions. The hospital data comprises information on the
date of admission and discharge, the reason for discharge, and
diagnostic and therapeutic procedures with the exact date, as
well as diagnoses which can be distinguished in hospital main
discharge diagnoses and secondary diagnoses. The outpatient
data cover diagnostic and therapeutic information. Outpatient
diagnoses can be distinguished into confirmed diagnoses,
suspected diagnoses, status post diagnoses, and diagnoses
ruled out. Inpatient and outpatient diagnoses are coded ac-
cording to the German modification of the International
Classification of Diseases 10th Revision (ICD-10-GM). Data
on outpatient prescription of reimbursed drugs comprise in-
formation on the date of prescription and dispensation as well
as the pharmaceutical reference numbers. Based on a pharma-
ceutical reference database information on the anatomical–
therapeutic–chemical code (ATC code), the defined daily
dose (DDD), the package size as well as the strength and
formulation of the drug can be linked for each dispensed drug.
Furthermore, information on the specialty of care-providing
physicians can be obtained from the database (Andersohn and
Walker 2016; Ohlmeier et al. 2018).

Study design

The study was conducted according to the Good Practice of
Secondary Data Analysis (GPS) recommendations (Swart
et al. 2015). To estimate the prevalence of palliative care

712 J Public Health (Berl.): From Theory to Practice (2022) 30:711–720



conditions, a cross-sectional study was carried out. A retro-
spective cohort design was used to estimate the incidence and
1-year all-cause mortality of palliative care conditions. The
analyses were based on the years 2014 to 2016, since infor-
mation on relevant palliative care services were not comprised
in the data prior to 2014, and since 2016 was the most recent
data year available at the time the study was carried out.

Study population

Patients were included in the overall study population if they
had continuous insurance coverage during 2014 and at least
1 day of insurance coverage in 2015. In the subpopulation of
patients with an incident case with reimbursement claims for
palliative care in 2015, the subsequent 1-year all-cause
mortality was analyzed (identification see below).

Identification of palliative care conditions

The documentation of palliative care treatment is possible in
both the outpatient and inpatient setting. Therefore, a pallia-
tive care condition was assumed, if one of the following
criteria was met:

& Documentation of general outpatient palliative care treat-
ment (AAPV) based on the following codes for the reim-
bursement of outpatient procedures (EBM-codes): 04370,
04371, 04372, 04373, 03370, 03371, 03372, 03373.

& Documentation of specific outpatient palliative care treat-
ment (SAPV) based on the following codes for the reim-
bursement of outpatient procedures (EBM-codes): 01425,
01426.

& Documentation of inpatient palliative care treatment based
on the following codes for the reimbursement of inpatient
procedures (OPS-codes): 8–982, 8-98e. The OPS-code 8-
98 h was not considered, since it was introduced in 2017.

An incident palliative care condition was assumed in case
of an absence of the abovementioned codes on palliative care
treatment in 2014. The first documented palliative care treat-
ment in 2015was then defined as the start of the palliative care
treatment.

Identification of deaths

Deaths in the 365-day observation period after the start of the
palliative care treatment were identified in the dataset, if the
reason for the end of the insurance period was “death”. The
date of death was defined as the end date of the insurance
period which indicated death. Validation studies of German
claims data suggest an accurate and valid documentation of
the status of death as well as the date of death (Ohlmeier et al.
2016; Ohlmeier et al. 2015).

Patient comorbidity

Hospital main or secondary discharge diagnoses and con-
firmed outpatient diagnoses were considered in order to cal-
culate the frequency of pre-specified diseases and to analyze
the general comorbidity via Elixhauser comorbidity score
(ECS) (Quan et al. 2005) in patients with palliative care con-
ditions. One documented diagnosis in 2015 was sufficient to
be identified as suffering from the specific comorbidity.

Statistical analyses

The incidence of cases with reimbursement claims for pallia-
tive care conditions in 2015 was calculated by dividing the
number of patients with an incident palliative care condition
by the number of subjects in the study population who had no
cases with reimbursement claims for palliative care treatment
in 2014. Incidence rates were given per 10,000 persons,
stratified by sex and age. The prevalence of palliative care
conditions in 2015 was calculated by dividing the number of
patients with prevalent reimbursement codes for a palliative
care condition by the number of subjects in the study
population. The prevalence rates were also stratified by sex
and age, referring to 10,000 persons. The number of subjects
with reimbursement codes for a palliative care condition was
extrapolated to the German population based on the age and
sex distribution of the German population. The 1-year all-
cause mortality of patients with an incident reimbursement
code for a palliative care condition was calculated using the
Kaplan–Meier method stratified by type of initial palliative
care treatment. Differences between the types of treatment
were evaluated using the log rank test (p < 0.05).

Results

Patient characteristics

In total, n = 14,522 patients with an incident reimbursement
code for a palliative care condition in 2015 were identified. Of
those, 55.3% were female and 44.7% were male (Table 1).
Themean age of patients with an incident reimbursement code
for a palliative care condition was 76.9 [standard deviation
(SD): 13.4] and was slightly higher in women than in men.
The majority of the patients received AAPV as the initial
palliative care treatment (76.1%), whereas the inpatient com-
plex palliative treatment and the SAPV were rarely observed
as an initial palliative care treatment (14.6% and 9.3% respec-
tively). In men, the proportion of patients with inpatient
complex palliative treatment or SAPV as the initial treatment
was marginally higher compared to women.

A malignant neoplasm was observed in 56.4% of all pa-
tients with an incident reimbursement code for a palliative
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care condition; the prevalence of malignant neoplasms was
higher in men (65.0%) than in women (49.5%) (Table 2). A
metastatic state was present in 29.4% of the patients, again
with a higher prevalence in men (34.3%) than in women
(25.4%). The given percentages refer to the whole study
population having cases with reimbursement claims for
palliative care. The most frequent localizations in both sexes
were malignant neoplasms of digestive organs, with a pre-
valence of 16.8%, and malignant neoplasms of respiratory
and intrathoracic organs, with a prevalence of 10.5%.
According to expectations, malignant neoplasms of the breast
were a frequently observed comorbidity in women (14.5%),
whereas the prevalence of malignant neoplasms of genital
organs was high in men (15.2%).

Incidence of cases with reimbursement codes for
palliative care conditions

In 2015, the incidence of cases with reimbursement codes for
palliative care conditions was 38.1 per 10,000 persons on
average, and was higher in women than in men (41.3 and
34.9 per 10,000 persons respectively). The incidence in-
creased with advancing age, and doubled from every age
group to the next higher one. The incidence was highest in

subjects aged 90 years or older (546.0 per 10,000 persons,
Table 3). The age-stratified incidence of cases with reimburse-
ment codes for palliative care conditions was higher in men
than in women in most of the defined age categories. Taking
into account the age structure of the German population, the
extrapolation of the observed incidence estimates results in
n = 153,985 women and n = 125,185 men with a first occur-
rence of a case with a reimbursement code for palliative care
condition in 2015.

Prevalence of cases with reimbursement codes for
palliative care conditions

The prevalence of cases with reimbursement codes for pallia-
tive care conditions was 56.3 per 10,000 persons, and was also
higher in women than in men (61.3 and 51.1 per 10,000 per-
sons, respectively). Similarly to the incidence, the prevalence
increased with advancing age, and doubled from every age
group to the next higher one. The prevalence was highest in
persons aged 90 years or older (762.6 per 10,000 persons,
Table 4). The extrapolation of the age-stratified prevalence
estimates to the German population resulted in more than
400,000 individuals (over 220,000 women and 180,000
men) with palliative care sensitive conditions in 2015.

Table 1 Characteristics of patients with an incident palliative care condition in 2015

Women (n = 8031) Men (n = 6491) All (n = 14,522)

N % N % N %

Age

0–9 years 16 0.2% 13 0.2% 29 0.2%

10–19 years 19 0.2% 15 0.2% 34 0.2%

20–29 years 19 0.2% 20 0.3% 39 0.3%

30–39 years 45 0.6% 46 0.7% 91 0.6%

40–49 years 182 2.3% 139 2.1% 321 2.2%

50–59 years 534 6.6% 510 7.9% 1044 7.2%

60–69 years 882 11.0% 1088 16.8% 1970 13.6%

70–79 years 1812 22.6% 2139 33.0% 3951 27.2%

80–89 years 2803 34.9% 1982 30.5% 4785 33.0%

> 90 years 1719 21.4% 539 8.3% 2258 15.5%

All 8031 100.0% 6491 100.0% 14,522 100.0%

Mean age (mean, SD) 78.7 13.8 74.7 12.7 76.9 13.4

Sex

Female 8031 100.0% – – 8031 55.3%

Male – – 6491 100.0% 6491 44.7%

Initial palliative care treatment

General outpatient palliative care (AAPV) 6265 78.0% 4782 73.7% 11,047 76.1%

Specialized outpatient palliative care (SAPV) 690 8.6% 658 10.1% 1348 9.3%

Inpatient complex palliative treatment 1076 13.4% 1051 16.2% 2127 14.6%

SD: Standard deviation
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One-year all-cause mortality in patients with incident
cases with reimbursement codes for palliative care
conditions

As stated in the Methods section (subsection Study
population) this study determines the 1-year all-cause mortal-
ity in patients with incident occurrence of reimbursement
codes for palliative care conditions during the 1-year period

subsequent to the index date. For instance, if someone was
prescribed SAPV in November 2014 and died in October
2015, this case was included in the 1-year all-cause mortality.
The 1-year all-cause mortality of the 14,522 patients with an
incident occurrence of reimbursement codes for palliative care
conditions was 67.5% and was slightly higher in men (69.1%)
than in women (66.2%). Mortality was highest in the first
month after initiation of palliative care treatment (35.0% 30-

Table 2 General and specific comorbidity of patients with an incident palliative care condition in 2015

Women (n = 8031) Men (n = 6491) All (n = 14,522)

N % N % N %

Elixhauser comorbidity score

0 diseases 111 1.4% 82 1.3% 193 1.3%

1 disease 266 3.3% 180 2.8% 446 3.1%

2 diseases 525 6.5% 333 5.1% 858 5.9%

3 diseases 757 9.4% 503 7.7% 1260 8.7%

4 diseases 902 11.2% 671 10.3% 1573 10.8%

5 diseases 989 12.3% 753 11.6% 1742 12.0%

> 6 diseases 4481 55.8% 3969 61.1% 8450 58.2%

Mean number of diseases (mean, SD) 6.4 3.2 6.8 3.2 6.6 3.2

Specific oncological comorbidity (localization)

Any malignant neoplasm 3974 49.5% 4216 65.0% 8190 56.4%

Lip, oral cavity and pharynx 97 1.2% 213 3.3% 310 2.1%

Digestive organs 1102 13.7% 1331 20.5% 2433 16.8%

Respiratory and intrathoracic organs 598 7.4% 929 14.3% 1527 10.5%

Bone and articular cartilage 45 0.6% 36 0.6% 81 0.6%

Melanoma and other malignant neoplasms of skin 478 6.0% 579 8.9% 1057 7.3%

Mesothelial and soft tissue 161 2.0% 159 2.4% 320 2.2%

Breast 1166 14.5% 13 0.2% 1179 8.1%

Female genital organs 543 6.8% < 5 – – –

Male genital organs < 5 – 986 15.2% – –

Urinary tract 254 3.2% 600 9.2% 854 5.9%

Eye, brain and other parts of central nervous system 123 1.5% 143 2.2% 266 1.8%

Thyroid and other endocrine glands 73 0.9% 61 0.9% 134 0.9%

Hodgkin lymphoma 19 0.2% 23 0.4% 42 0.3%

Non-Hodgkin lymphoma 145 1.8% 192 3.0% 337 2.3%

Leukaemia 110 1.4% 178 2.7% 288 2.0%

Secondary neoplasms 2037 25.4% 2228 34.3% 4265 29.4%

Other types of cancer 628 7.8% 714 11.0% 1342 9.2%

Specific non-oncological comorbidity

Heart failure 2950 36.7% 2148 33.1% 5098 35.1%

Kidney failure 2531 31.5% 2166 33.4% 4697 32.3%

Respiratory failure 1005 12.5% 1083 16.7% 2088 14.4%

Liver disease 1258 15.7% 1408 21.7% 2666 18.4%

Chronic obstructive pulmonary disease 1318 16.4% 1516 23.4% 2834 19.5%

Depression 3095 38.5% 1544 23.8% 4639 31.9%

Numbers which are too low (< 5) or might allow indirect calculability of too low case numbers cannot be displayed due to data protection reasons

SD: Standard deviation
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day mortality). The 1-year all-cause mortality was higher in
patients with SAPV or inpatient complex palliative care
(86.1% and 90.6% respectively) compared to patients with
AAPV (60.8%) as initial treatment (Fig. 1). The logrank test
indicates significant differences in the mortality between
AAPV and other types of treatment as initial palliative care
treatment (p < 0.0001).

These mortality figures, related to palliative care, contrast
against a 1-year all-cause mortality of approximately 1% (9.8
per 1000 individuals) in the InGef ResearchDatabase of 4million
beneficiaries, which in turn is approximately 8% lower than the
standardized mortality rate in Germany according to the Federal
Statistical Office of Germany for the given year. Roughly 9800 of
those 39,200 deceased in the InGef sample diedwith some sort of
palliative care claims in the current or preceding year, which
corresponds to approximately 25% of those dying.

Discussion

Summary of findings

Based on a representative German claims dataset, an inci-
dence and prevalence of palliative care conditions of 38.1
and 56.3 per 10,000 persons, respectively, was observed.
This corresponds to an annual number of 410.000 patients
with a palliative care condition. Both incidence and preva-
lence increased sharply with advancing age. The 1-year all-
cause mortality in patients with an incident palliative care
condition was 67.5%, and was highest in the first thirty days
after treatment initiation.

Discussion of findings

To our knowledge, there is hardly a similar study on the
utilization of palliative care on a national level which

would take into account the whole spectrum of palliative
care-sensitive conditions. Instead, there are recent studies
that use pre-selected indications, such as various types of
cancer, to investigate the utilization of palliative care in the
terminal life span (Blaschke et al. 2019). Other studies use
death registration data to estimate the possible demand for
palliative care by combining recorded (disease-specific)
deaths with diagnoses defined as potentially in need of
palliative care at the end of life. Initially, Rosenwax et al.
(2005) defined deaths from all types of benign and malign
cancer and six non-cancer-related diseases as potentially
being in need of palliative care. Murtagh et al. (2014)
argue that the method applied by Rosenwax et al. could
underestimate the need for palliative care, and develop an
adapted method which partially adds or excludes diagnos-
tic codes based on their presumed relevance (Murtagh et al.
2014). For instance, they consider chronic conditions of
the heart, liver, kidneys, and the circulatory system, as well
as neurodegenerative diseases and dementia, whereas
deceased subjects with benign neoplasms are neglected
(Murtagh et al. 2014).

Some other studies in different countries, e.g., in Ireland
(Kane et al. 2015) and in 12 other countries around the world
(Morin et al. 2016), used analogue methods to estimate the
number of individuals who potentially need palliative care.
For Germany, Scholten et al. (2016) used the Rosenwax
method and the Murtagh method to determine the number of
deceased individuals who in the year 2013 may have been in
need for palliative care. Their estimation resulted in a total
number of deaths of n = 363,689 (40.7% of all deaths) and
n = 697,281 (78.0% of all deaths) respectively.

With an extrapolated number of over 400,000 individuals
of the entire German population being eligible for palliative
care services each year, the estimated prevalence in our study
is located between the estimates of both methods. The fact
that, using the Rosenwax method, the calculated number for

Table 3 Incidence of palliative care conditions in 2015 stratified by age and sex

Women (n = 8031) Men (n = 6491) All (n = 14,522)

Age N
population

n
cases

Incidence
per 10,000
persons

95% CI N
population

n
cases

Incidence
per 10,000
persons

95% CI N
population

n
cases

Incidence
per 10,000
persons

95% CI

0–9 years 124,535 16 1.3 0.7–1.9 131,220 13 1.0 0.5–1.5 255,755 29 1.1 0.7–1.5
10–19 years 179,177 19 1.1 0.6–1.5 189,376 15 0.8 0.4–1.2 368,553 34 0.9 0.6–1.2
20–29 years 202,284 19 0.9 0.5–1.4 207,964 20 1.0 0.5–1.4 410,248 39 1.0 0.7–1.2
30–39 years 229,943 45 2.0 1.4–2.5 233,035 46 2.0 1.4–2.5 462,978 91 2.0 1.6–2.4
40–49 years 271,988 182 6.7 5.7–7.7 278,389 139 5.0 4.2–5.8 550,377 321 5.8 5.2–6.5
50–59 years 311,805 534 17.1 15.7–18.6 316,200 510 16.1 14.7–17.5 628,005 1044 16.6 15.6–17.6
60–69 years 238,399 882 37.0 34.6–39.4 226,143 1088 48.1 45.3–51.0 464,542 1970 42.4 40.5–44.3
70–79 years 224,534 1812 80.7 77.0–84.4 187,828 2139 113.9 109.1–118.7 412,362 3951 95.8 92.8–98.8
80–89 years 131,125 2803 213.8 205.9–221.6 82,074 1982 241.5 231.0–252.0 213,199 4785 224.4 218.2–230.7
≥ 90 years 31,749 1719 541.4 516.5–566.3 9609 539 560.9 514.9–606.9 41,358 2258 546.0 524.1–567.9
All 1,945,539 8031 41.3 40.4–42.2 1,861,838 6491 34.9 34.0–35.7 3,807,377 14,522 38.1 37.5–38.8

CI: confidence interval
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potential need lies below the actual utilization figures for pal-
liative care, would imply either that the Rosenwax method
indeed underestimates the potential need, for instance by
neglecting the need of patients with chronic diseases, or that
the utilization of palliative care in Germany is already higher
than the demand. This, however, is unlikely, because there is
evidence for the lack in the provision of palliative care, espe-
cially in rural areas (Radbruch et al. 2015).

In contrast to Scholten et al. (2016), who determine the
potential need for palliative care with various estimates, our
study examines the present utilization of palliative care from a
bottom-up perspective. Therefore, it is not surprising that
Scholten’s estimate with the Murtagh method exceeds the
prevalence found in our study. However, a gap between the
use and the potential need seems to be noticeable, considering
an estimated need that exceeds the actual utilization figures.
Without having applied mathematical methods to prove this
impression, the trends in the upward-sloping utilization
figures over the various age groups appear to be rather similar:
While the potential demand rises faster from 30 years onwards
(Scholten et al. 2016), the utilization increases sharply in the
age group of 70 years and above. This suggests an unmet need
for palliative care, especially in the middle-aged patient group.
A reason for the comparatively high unmet medical need for
palliative care in middle-aged persons could lie in the predom-
inance of curative treatment attempts for life-threatening dis-
eases, although palliative care would already be indicated.
With regard to this hypothesis, several studies suggest that
earlier integration of palliative care, e.g., in parallel to curative
treatment approaches, may be beneficial concerning quality of
life (Temel et al. 2010; Zimmermann et al. 2014) and costs
(May et al. 2015, 2018).

Strengths and limitations

The main strength of this study is the large, unselected, and
supraregional sample allowing robust estimations of the inci-
dence, prevalence, and 1-year all-cause mortality of palliative
care conditions. Further, recall and selection bias, both being a
considerable methodological challenge to health services re-
search in end-of-life studies, could be avoided since our study
was based on routine claims data and did not depend on
patients’ recall abilities or the willingness to participate.

The identification mechanism applied in this study is
guided by the idea that a palliative care condition is given in
cases where specific reimbursement claims are coded. This
may occur in situations, (a) in which a care-giver sees the
indication for a palliative care intervention, and/or (b) where
an opportunity to bill such interventions is given. With this
type of capturing algorithms, it cannot be excluded that actu-
ally existing, but not yet recognized situations with palliative
care demands remain undetected. On the other hand, consid-
ering the level of specifity of the available reimbursement
codes, it can be assumed that in the presence of an encoded
claim for a palliative care intervention, a related palliative
condition is factually existent. One can hardly imagine that
palliative care services are provided without claiming the des-
ignated reimbursement code.

Although all available information can be linked on a
person–individual level, the specific diagnoses triggering the
utilization of care services in the sense of actual indications
cannot be identified. Therefore, it was not possible to analyze,
for instance, the distribution of diseases leading to the initia-
tion of palliative care treatments. Furthermore, because of re-
strictions due to data safety requirements imposed by the SHI

Fig. 1 Kaplan–Meier plot of the
1-year all-cause mortality of pa-
tients with incident palliative care
condition stratified by type of
initial palliative care treatment.
Observations are called +
Censored when the individuals
did not experience the event of
interest (i.e., survival) for the du-
ration of the study
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data provider, it was not feasible to perform in-depth analyses
of the case development over time, to observe case histories
on an individual level, or to assess a potential cross-over be-
tween general and specialized palliative care treatment.

Conclusion

This study provides authentic insight into the utilization of
palliative care services in Germany. The use of palliative care
services is lower than the potential need estimated by other
studies, which, however, are of heterogeneous quality and
varying scientific rigor. On the one hand, the supposed gap
between the actual utilization level and the estimated need
might be due to methodological reasons. On the other hand,
this gap points towards an unmet medical need for palliative
care treatment, particularly in younger and middle-aged indi-
viduals. The study at hand indicates a considerable demand
for methodologically sound and well-arranged studies to
quantify the Public Health burden of palliative conditions in
Germany. Findings such as ours, together with an upcoming
evaluation study on specific types of palliative care (Freytag
et al. 2019), should be taken into account in the context of
health care planning.
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