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Abstract

Background Demographic change and the increasing prevalence of chronic illnesses lead to a higher demand
for palliative care. Currently, little is known about potential need for palliative care at a small-area level in Germany.
However, this is crucial for the planning of services. We aimed to calculate the proportion of the population
potentially in need of palliative care on a small-area level and to illustrate the nationwide variations.

Methods Retrospective cross-sectional study based on causes of death statistics in Germany. Causes of death of
all adult deceased in Germany in 2022 were included. The potential need for palliative care was identified based on
Murtagh et al. (2014) using ICD-10-codes. Geographic variation was analyzed on district level.

Results 1,062,452 persons were documented in the causes of death statistics, of which 752,643 died with a potential
palliative care need (70.8%). Overall mean age was 79.5 years (SD 12.7), 50.1% were female (n=532,248). Most deaths
were due to neoplasms (23,675; 22.6%) and cardiovascular diseases (230,338, 21.7%). The numbers of deceased with
potential need per 100,000 inhabitants varied between districts from 578 to 1,438, with highest values in districts in
Saxony, Thuringia, Saxony-Anhalt, and lowest in Bavaria and Baden-Wuerttemberg.

Discussion Our definition of potential palliative care need included both deaths due to oncological diseases, who
commonly receive palliative care, and non-oncological conditions. The findings highlight the regional differences in
potential palliative care need on small-area level and the importance of comprehensive healthcare planning adapted
to the specific needs of individuals.
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Background

Demographic change and the growing number of patients
with chronic diseases increase the need for palliative care
in Germany. According to the World Health Organiza-
tion palliative care is ‘a crucial part of integrated, people-
centered health services. Relieving serious health-related
suffering, be it physical, psychological, social, or spiri-
tual, is a global ethical responsibility] [1] It is essential
that palliative care is available to alleviate suffering in all
healthcare sectors, irrespective of the underlying cause
of disease, whether cardiovascular disease, cancer, organ
failure or frailty of old age. As a consequence, the World
Health Organization estimates that 56.8 Mio people
worldwide are in need of palliative care annually [1].

Generally, the provision of palliative care is divided into
general palliative care, provided by general practitioners,
and specialist palliative care, provided by multi-profes-
sional teams specialized in palliative care [2]. The choice
of the appropriate palliative care provision is dependent
on the individual complexity of the patient and their care
situation [3]. Due to this variation it is challenging to
estimate palliative care need on regional or national lev-
els [4]. The absence of a clear definition of palliative care
need impedes accurate calculation of the potential need.
The number and underlying causes of deaths derived
from administrative data can serve as an initial reference
point for estimating palliative care need within a popu-
lation [5]. It is hypothesized that all individuals who did
not experience a sudden or trauma/injury-related death
may have benefitted from palliative care support [6, 7].

Using different definitions of need and inclusion crite-
ria, estimates for potential palliative care need based on
administrative data varied from 50 to 89% of deceased
persons of a given population [7-9]. These definitions
included disease-specific mortality data and prevalence
of symptoms such as pain, dyspnea or depression [10].
In other definitions, selected causes of death and linked
hospital admissions data were used, including all deaths
that occurred in hospital with the same condition as
stated on the death certificate [7], or percentage of deaths
plus chronic disease data derived from a study conducted
in Spain [11]. A refined analysis of Murtagh et al. also
addressed the respective palliative care relevant diagno-
sis codes for changes in diagnostic and treatment prac-
tices [4]. They estimated that 63% of all deceased persons
would have had a potential need for palliative care before
their death [4].

For the German context, Scholten et al. calculated a
range of estimations of how many people may be in need
of palliative care [12]. They described that between 40.7%
and 96.1% of the deceased population in Germany would
have potentially needed palliative care, with 80.3% of
palliative-sensitive cases in the deceased over 80 years
[12]. The methods outlined can be applied in different

Page 2 of 11

countries where ICD-10-coded death registration data
are available. The small-area perspective of death reg-
istrations can provide further valuable insights into
potential palliative care need, as specific causes of death
indicate potential palliative care requirements. These
insights allow for comparisons between estimated need
and the current level of provision [4]. The need for pal-
liative care can vary depending on regional socio-demo-
graphic and geographical conditions, making it crucial to
examine these differences on a regional level. Yet, death
registrations have been used for place-of-deaths-analyses
on a small-area level [13-15], only one Canadian study
addressed small-area variation in palliative care [9]. As to
date, detailed estimates on palliative care need at a small-
area level in Germany are not available. This limits the
ability to address region-specific disparities. Therefore,
our aim was to calculate the proportion of the population
potentially in need of palliative care on a small-area level
and to illustrate the nationwide variations.

Methods

Study design

We conducted a retrospective study with data of the
Research Data Centres of official statistics (FDZ) follow-
ing the RECORD (REporting of studies Conducted using
Observational Routinely-collected health Data) state-
ment [16]. The study was reviewed by the Local Research
Ethics Committee of Ludwig-Maximilians-University
Munich and a waiver has been granted (reference num-
ber 24-0533 KB).

Setting and data sources

We analyzed official cause of death statistics in Germany
from the year 2022. Germany has 16 federal states and
400 districts and independent cities [17]. For this analy-
sis, we used aggregated data on district level. In the year
2022, the population of Germany was estimated to be
approximately 84 million [18].

The cause of death statistics is the elementary data
base determining important health indicators such as
mortality rates, years of life lost and avoidable deaths
and provides information on the causes of death in the
population. The statistics are a complete data base of all
deaths in Germany. A distinction is made between the
conditions that led directly and indirectly to death. Using
the ICD-10 classification, they identify the underlying
disease, defined as the primary cause of death that is con-
sidered to have initiated the sequence of events leading
to death [19]. According to the definition of the World
Health Organization this is ,the disease or injury which
initiated the train of morbid events leading directly to
death, or the circumstances of the accident or violence
which produced the fatal injury” [20]. It is important to
note that death certificates, when completed in full and
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in accordance with the specified guidelines, serve as a
fundamental source of data for mortality analyses. Such
analyses can contribute to the enhancement of health-
care services. Death certificates can be edited by coding
specialists or by the IRIS/Muse software in the statistical
offices [21]. This is an automated system that is designed
for the coding of multiple causes of death and the identi-
fication of the underlying cause of death [22]. The stan-
dardized methodological approach and the continuity
of the data base ensure that these data are reliably avail-
able for scientific research [19]. The socio-demographic
characteristics of all deceased individuals and their cause
of death are collected annually. The data is spatially dif-
ferentiated down to the level of districts and indepen-
dent cities [23]. The cause of death statistics are based on
the 10th revision of the of the “International Statistical
Classification of Diseases and Related Health Problems”
(ICD-10-WHO) [24].

The database provided by the Federal Statistical Office
does not contain any personal data. The anonymized data
can be accessed upon request for specific research ques-
tions using a secured analysis environment.

Data Preparation and categorization

Given the data constraints in Germany and the difficulty
of aligning mortality data with hospital data on symp-
tom prevalence or disease, we used the more detailed
breakdown of palliative care relevant ICD-10 diagno-
ses for inclusion or exclusion used by Murtagh et al. [4]
The codes defined as potential palliative care need are
displayed in Table 1. Two distinct groups have been cal-
culated, one comprising cases where the defined codes
apply (deceased with potential palliative care need) and
the other comprising cases where the codes do not apply
(deceased without potential palliative care need).

Statistical analysis

Data was analyzed and displayed on a regional level.
Descriptive statistics were used to aggregate deceased
individuals per district. In an overall death-certificate
approach, the percentage of deceased individuals with
potential palliative care need was calculated. This was
complemented by a sub-group analysis of those who died
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with cancer. A Chi-square test of independence was con-
ducted to examine the association between gender and
the potential need for palliative care, with the Phi coef-
ficient used to measure the strength of the association.
A t-test for independent samples was conducted to com-
pare the average age at death between individuals who
have had a potential palliative care need and those who
did not.

To illustrate regional differences in potential palliative
care need, it is essential to consider the population dis-
tribution of each region. Therefore, a population-based
approach was conducted, which accounted for popula-
tion distribution by calculating the number of deaths
with potential palliative care need per 100,000 inhabit-
ants. Furthermore, the proportion of deceased individu-
als who died from an oncological disease was calculated
at district level, to compare these results with the poten-
tial need for palliative care. Choropleth maps on district
level were constructed to illustrate regional disparities,
employing Jenks natural breaks to segment the data into
categories with lower values in light colors to higher val-
ues in dark colors.

All cartography and analyses were conducted using
ESRI ArcGIS Pro (2.8) and IBM SPSS (29).

Results

Cohort and overall potential palliative care need

A total of 1,062,452 people died in Germany in 2022,
752,643 of which had a potential palliative care need. This
represents 70.8% of all deaths in Germany or approxi-
mately 892 persons per 100,000 of the population per
year. The mean age of all deceased was 79.5 years (SD 12.7
years), with 50.1% being female (n=532,248) (Table 2).
The t-test showed a statistically significant difference in
the mean age at death between individuals with potential
palliative care need (M =80.1 years) and those without
(M =77.9 years), t(489,463) = -76.1, p <0.001. Specifically,
individuals who died with potential palliative care need
were older, by a mean of 2.2 years (CI 95% -2.28 to -2.17).
From all deceased, 72.5% of women and 69.1% of men
had a potential need for palliative care (x2(1)=1477.119,
p<0.001), with a Phi coefficient ($=0.037) indicating a
weak association.

Table 1 Categorization of ICD-10-WHO codes for potential palliative care need

ICD-10 Code

Label

C00-C97

FO1, FO3, G30, R54

G10, G20, G35, G122, G903, G231
100-152, 160-169

J06-J18, J20-J22, J40-)47, 196
K70-K77

N17,N18,N28,112,113

B20-B24

Malignant neoplasms

Alzheimer’s, dementia and senility
Neurodegenerative disease

Heart disease, including cerebrovascular disease
Respiratory disease

Liver disease

Renal disease

HIV/AIDS
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Table 2 Characteristics of deceased in Germany
Total Without potential With potential p-value
palliative care need palliative care need

Total (%) 1,062,452 (100.0) 309,809 (29.2) 752,643 (70.8)

Age, years 795+127 779+144 80.1+11.8 <0.001

mean+SD

Gender, n (%) <0.001

Female 532,248 (50.1) 146,200 (27.5) 386,048 (72.5)

Male 530,204 (49.9) 163,609 (30.9) 366,595 (69.1)

Table 3 Frequencies of causes of death in Germany (N=1,062,452)

ICD Group Description Total Without potential With
palliative care potential
need palliative care

need
n % n % n %

Total 1,062,452 100.0 309,809 29.2 752643 708

A00-B99 Infectious and parasitic diseases 17,288 1.6 17,024 985 264 1.5

C00-D48 Neoplasms 239,675 226 8,400 35 231275  96.5

D50-D90 Diseases of the blood and blood-forming organs and certain disorders 5,165 05 5,165 1000 O 0.0

involving the immune mechanism

E00-E90 Endocrine, nutritional and metabolic diseases 40,466 38 40,466 1000 0 0.0

FOO-F99 Mental and behavioral disorders 68,767 6.5 9,509 13.8 59258 86.2

G00-G99 Diseases of the nervous system 38,985 3.7 10,891 279 28,094 721

HO00-H59 Diseases of the eye and adnexa 35 0 35 100.0 0 0.0

H60-H95 Diseases of the ear and mastoid process 49 0 49 1000 0 0.0

100-199 Diseases of the circulatory system 358,102 337 13,867 39 344,235  96.1

J00-J99 Diseases of the respiratory system 67,566 64 11,382 168 56,184 83.2

K00-K93 Diseases of the digestive system 45,993 43 28,737 625 17,256 375

L00-L99 Diseases of the skin and subcutaneous tissue 1,955 0.2 1,955 1000 0 0.0

MO00-M99 Diseases of the musculoskeletal system and connective tissue 6,811 0.6 6,811 1000 O 0.0

NOO-N99 Diseases of the genitourinary system 28,933 2.7 15,457 534 13,476 46.6

000-099 Pregnancy, childbirth and the puerperium 30 0 30 100.0 0 0.0

P0O0-P96 Certain conditions originating in the perinatal period 121 0 121 1000 0 0.0

Q00-Q99 Congenital malformations, deformations and chromosomal abnormalities 1,392 0.1 1,392 1000 0 0.0

R0O0-R99 Symptoms, signs and abnormal clinical and laboratory findings, not else- 40,703 38 38,102 936 2,601 64

where classified

S00-T98 Injury, poisoning and certain other consequences of external causes 47,500 4.5 47,500 100.0 0 0.0

U00-u99 Codes for special purposes 52916 5.0 52916 1000 0 0.0

Table 3 shows the frequencies of causes of death strati-
fied by potential palliative care need. Diseases of the cir-
culatory system had the highest percentage of palliative
care need, accounting for a third of all deaths (358,102),
of which 96% having had a potential palliative care need.
Neoplasms represented the second most frequent cause
of death, accounting for 22% of deaths. Almost one-third
of the deceased in the group without potential palliative
care need died of injuries, poisoning and certain other
consequences of external causes (15.3%) and with symp-
toms, signs and abnormal clinical and laboratory find-
ings, not elsewhere classified (12.3%) (Supplementary
Table 1).

Concentrating on the group with potential palliative
care need, Table 4 displays more detailed information on
specific conditions according to the definition mentioned

in the methods section. Cardiovascular diseases (43.5%)
and cancer (30.7%) represent the majority of deaths.
Neurological causes of death such as dementia or neuro-
degenerative diseases, and respiratory, liver and renal dis-
eases represent a smaller share of death conditions.

Regional analysis: population-based approach

The analysis of potential palliative care need at district
level revealed geographic variation. To account for the
different inhabitants per region, a population-based
approach is depicted. A map illustrating the number of
deceased with potential palliative care need per 100,000
inhabitants across different districts is presented in Fig. 1.
The map displays the distribution of deceased individu-
als per 100,000 inhabitants with a potential need for pal-
liative care across Germany. The values range from 578
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Table 4 Number of deceased in Germany by cause of death potentially in need for palliative care

ICD-10 Code Label n %
C00-C97 Malignant neoplasms 231,275 30.7
FO1, F03, G30, R54 Alzheimer's, dementia and senility 72,190 9.6
G10, G20, G35, G122, G903, G231 Neurodegenerative disease 17,763 24
100-152, 160-169 Heart disease, including cerebrovascular disease 327,691 435
J06-J18, J20-J22, J40-J47, J96 Respiratory disease 56,184 7.5
K70-K77 Liver disease 17,256 23
N17,N18,N28,112,113 Renal disease 30,020 40
B20-B24 HIV/AIDS 264 00
Total 752,643 100.0

to 1,438 deceased with potential palliative care need per
100,000 inhabitants. The districts with the highest values,
between 1,154 and 1,438 deceased with potential pal-
liative care need per 100,000 inhabitants, are primarily
located in the eastern part of the country, including Sax-
ony, Thuringia, and especially some districts in Saxony-
Anhalt, such as Mansfeld-Siidharz, Salzlandkreis, and
Harz, with more than 1,400 deceased per 100,000 inhab-
itants. The intermediate values, which range from 814
to 1,154 deceased with potential palliative care need per
100,000 inhabitants, are distributed across central and
north-eastern regions. Lower values, ranging from 578
to 814 deceased with potential palliative care need per
100,000 inhabitants, can mainly be observed in western
and southern German regions, including Bavaria, Baden-
Wouerttemberg, and parts of North Rhine-Westphalia.

Table 5 presents the aggregated numbers of deceased
individuals with potential palliative care need per 100,000
inhabitants across the federal states. The numbers show
variation, with Saxony-Anhalt recording the highest
numbers with 1,260 deceased with potential palliative
care need per 100,000 inhabitants, followed by Mecklen-
burg-Western Pomerania (1,156/100,000), and Saxony
(1,096/100,000). These states are predominantly located
in eastern Germany. In contrast, the lowest numbers of
deceased with potential palliative care need per 100,000
inhabitants were found in Hamburg (672/100,000), Berlin
(737/100,000), and Baden-Wuerttemberg (775/100,000).
The larger states in terms of population, such as North
Rhine-Westphalia and Bavaria, had intermediate num-
bers of deceased individuals with potential palliative
care need, with 864 and 803 per 100,000 inhabitants,
respectively.

Regional analysis: variation in oncological causes of death

Since oncological patients represent an important
group in current palliative care provision, Fig. 2 illus-
trates the regional variation in deaths from onco-
logical diseases, showing the proportion of deceased
individuals whose cause of death is attributed to these
conditions. This variation differs from the overall poten-
tial palliative care need, ranging from 17.6 to 25.5%. The

highest proportions are observed in the federal states of
Schleswig-Holstein and Saxony-Anhalt. These regions
have values between 22.9 and 25.5%. The lowest percent-
ages are in Rhineland-Palatinate and Bavaria, with values
between 17.6% and 20.1%.

Discussion
We present a first national analysis of the distribution
of potential palliative care need in Germany on district
level. The data on the numbers of causes of death from
the year 2022 indicated a potential palliative care need
for 70.8% of all deaths. This equates to approximately 892
individuals per 100,000 of the population per year. The
number of individuals identified as potentially requir-
ing palliative care ranged from 578 to 1,438 deceased
per 100,000 inhabitants across the districts. The regional
variation in potential palliative care need across Ger-
many reflects demographic and socioeconomic dispari-
ties. With the method applied the potential palliative care
need is higher in the eastern and some central federal
states, while it tends to be lower in western and southern
regions. In regions such as Saxony-Anhalt and some east-
ern areas, there is both a high potential need for palliative
care and a high proportion of death due to oncological
conditions. International studies underscore the influ-
ence of socioeconomic factors on palliative care. A Cana-
dian study, for example, not only calculated the potential
palliative care need but also the proportion of recipients
of palliative care services, as ratio of the total number of
deceased receiving palliative care over the total number
of deceased with potential palliative care need. Results
showed that this proportion is predicted by demographic
and socioeconomic factors [9]. In Germany, the eastern
and some parts of western regions are characterized by
higher levels of socio-economic deprivation. In addition,
the population in regions with high deprivation tend to
higher smoking rates, lower levels of physical activity, and
higher rates of obesity [25], which may contribute to the
higher proportion of deaths from causes associated with
potential palliative care need observed in these areas.
Moreover, our findings are slightly lower than results
of a study conducted in Germany in 2013, in which the
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Fig. 1 Deceased per 100,000 inhabitants with potential palliative care need

estimation, based on Murtagh’s refined method, indi-
cated 78.0% of death cases potentially being eligible for
palliative care [12]. This differs from the estimates for
England, which indicate that 63% of all deceased individ-
uals could have potentially benefited from palliative care
[4]. Additionally, a recent German study displayed, that
in 2019, the number of deceased with potential palliative
care need identified was 15.6%-points smaller than the
number identified based on the classification of Murtagh

et al. using claims data as database. Compared to the
Murtagh classification their specified ICD-10-based
approach highlighted lower palliative care need in several
disease-categories, particularly in kidney diseases, car-
diovascular diseases, cerebrovascular diseases and cancer
[26]. In a study by Brameld et al. in Western Australia,
a different method was applied, considering people with
at least one of ten conditions as amenable to palliative
care (namely cancer, heart failure, renal failure, chronic
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Table 5 Deceased with potential palliative care need per federal state

Federal states
tive care need)

n (deceased with potential pallia-

mean (%; deceased with potential
palliative care need)

Deceased per
100.000 inhabit-
ants with potential
palliative care need

Baden-Wuerttemberg 87,439
Bavaria 107,407
Berlin 27674
Brandenburg 26,976
Bremen 6,217
Hamburg 12,724
Hesse 54,196
Mecklenburg-Western Pomerania 18,827
Lower Saxony 80,513
North Rhine-Westphalia 156,718
Rhineland-Palatinate 38,868
Saarland 10,202
Saxony 44,769
Saxony-Anhalt 27,542
Schleswig-Holstein 29,099
Thuringia 23,472
Total 752,643

704 775
70.7 803
70.2 737
72.3 1,048
70.3 908
64.3 672
72.2 864
744 1,156
74.5 989
67.2 864
723 935
66.4 1,028
74.7 1,096
741 1,260
71.7 985
71.8 1,104
70.8 892

obstructive pulmonary disease (COPD), Alzheimer’s
disease, liver failure, Parkinson’s disease, motor neurone
disease, HIV/AIDS and Huntington’s disease). They con-
cluded that, depending on the sources of information
used, between 43% and 73% of all deceased individuals
had a condition that could potentially be treated with pal-
liative care [6]. These discrepancies in estimations may be
due to different observation years, trends in mortality or
variations in age distribution as well as in data sources
across countries.

Furthermore, our findings indicated that one-third
of all deaths in Germany were attributed to diseases of
the circulatory system. A comparison with the German
study showed a slight decrease in the trend of mortal-
ity causes, with about 31% in 2013 and 34% in 2022 [12].
The mortality attributed to neoplasms declined over
the years, although minor discrepancies in the ICD-10
code definitions included across different databases have
been observed. In 2013, the proportion of death caused
by neoplasms was about 25%, whereas in 2022, it was
about 22% [12]. These results are in line with the trend
described by the Robert Koch Institute in 2024, accord-
ing to which the most common causes of death are car-
diovascular diseases and cancer, with rates in both groups
declining. This tendency contributed to an increase in life
expectancy [27]. But, the results of a study conducted by
Etkind et al. indicated an increasing trend in palliative
care need from 2006 to 2014, with a notable increase of
42.4%. The study highlighted that dementia and cancer
would be the primary contributors to this rising need
[28].

Our findings indicate differences in gender distribution
of deceased with and without potential palliative care
need. The proportion of deceased with potential need
was higher among women compared to males, however,
the differences were rather small. Moreover, we demon-
strated a statistically significant difference in the age at
time of death between those who potentially required
palliative care and those who did not. These findings are
in line with Morin et al. who found that irrespective of
the estimation methods, higher age and female sex were
independently associated with the chance of being in
need of palliative care [5]. A potential explanation for the
higher age could be that patients potentially requiring
palliative care may have suffered from chronic illnesses
or serious conditions with severe exacerbations who are
usually ill for many months or years and often progress
at a slower rate [29]. Furthermore, a recent systematic
review indicated that being a woman is associated with
an increased chance of accessing palliative care, includ-
ing both generalist and specialist palliative care, in com-
parison to men [30]. It is notable that the proportion of
deceased people with oncological conditions within the
overall population of deceased individuals was relatively
low, despite oncological condition being one of the pri-
mary condition typically associated with palliative care
need [31]. This discrepancy may be indicative of a gap
in the provision of palliative care for non-oncological
conditions. Early integration of palliative care, includ-
ing the provision of specialist palliative care services,
but also the earlier engagement of general palliative care
providers, such as general practitioners, who can initi-
ate palliative support at an earlier stage of the patient’s
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Fig. 2 Share of deceased with oncological cause of death

illness, is essential for ensuring timely symptom manage-
ment and improving quality of life [32, 33]. Taking into
account regional variations in care planning can be one
crucial instrument to ensure sufficient and high-quality
palliative care for all patients, irrespective of their place
of residence and diagnoses. A differentiated view of the
potential palliative care need and the actual provision of
palliative care could enable the optimal use of available

resources and, at the same time, would ensure that all
individuals who need this care receive timely and appro-
priate support.

Some strengths and limitations of this study have to be
mentioned: The main strength is that this study repre-
sents the first attempt to examine the specific palliative
care need on a small-area level in Germany. It makes use
of a comprehensive database, which includes access to
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official statistics and ICD codes. The data set is complete
for the entire population, and long-term trends can be
depicted.

As for limitations, we could only include the cause of
death entered on the death certificate in the official statis-
tics. Therefore, only one of the published literature-based
approaches to palliative care can be used, as the data base
for all other methods are not available in Germany (e.g.
comorbidities, data on hospital admissions). Future stud-
ies should consider using additional data sources such as
primary care databases or hospital data.

Furthermore, causes of death are not an explicit indi-
cator for actual palliative care need since they are based
on diagnoses only. Palliative care need are determined
by more complex and interacting factors than diagnoses
alone. We can therefore not draw conclusions on either
actual need as well as actual palliative care provided.
These factors also depend on other factors, such as the
local availability of palliative care services. Accessibility
to the different palliative care services also varies on a
regional level, showing that almost half a million people
(for palliative care units), more than 10 Mio people (for
palliative care advisory teams) and almost 250,000 people
(for specialist palliative home care teams) live more than
an hour away from their next service [34].

Moreover, it is crucial to consider that these estimates
refer to the overall need for palliative care, regardless of
the level of care or care setting. It should be understood
as a comprehensive need that encompasses the full range
of palliative care, from generalist to specialist settings.
Population-based estimates based on causes of death
statistics do not differentiate between types of care, as
comprehensive information on clinical situation of the
deceased is missing [5]. The distinction between gener-
alist and specialist palliative care is of particular interest
to policy makers and stakeholders, as the individual need
for generalist or specialist care can vary over time and
disease trajectory. Estimates that distinguish between the
need for generalist and specialist palliative care are rel-
evant to health care systems, also to address future need
of care. Whereas there is regulated regional planning for
hospital care and ambulatory physicians [35], the organi-
zation of palliative care services does not follow the same
regional planning but is rather organized through net-
works and regional structures.

A further significant limitation that must be consid-
ered relates to the validity of the documentation of the
causes of death on death certificates, with particular ref-
erence to ill-defined causes of death. The documentation
of unknown causes of death (ICD-10 codes R00-R99), in
our data 3.8%, might be problematic as this means that
the actual underlying disease responsible for the death
remains hidden. The share of this so called ill-defined
causes of death differs across federal states [21]. Since
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2011, dementia has been assigned a higher priority than
other diseases listed on death certificates that qualify
as underlying conditions for coding, there has been a
decline in the number of deaths, particularly those from
cardiovascular diseases associated with advanced age,
such as heart failure and stroke [21]. Completed and
properly completed death certificates form the basis for
analyses that can contribute to improving healthcare.
If certificates are not completed in accordance with the
guidelines, the software IRIS can be used to adapt them
accordingly [22]. Also, we show data aggregated on dis-
trict level. Districts vary in population size (between
approx. 35.000 and 1.9 million inhabitants) and popula-
tion density (between 35 and 4900 inhabitants per square
kilometer, all numbers based on 2023 data) [36]. Com-
parison of the impact of results on the different regions
therefore needs to be done under this consideration.

Conclusion

In conclusion, this study presents the first national analy-
sis of potential palliative care need in Germany at district
level. While these findings are slightly lower than those in
the past, they are consistent with international estimates,
such as those from England and Western Australia. The
study highlights differences in palliative care need across
gender, age, and cause of death, indicating that poten-
tial palliative care is especially needed, beyond those
for individuals with oncological conditions, particularly
elderly and individuals with chronic or non-oncological
conditions. To face the rising need of palliative care in
the coming decades, this analysis can serve as a basis for
regional need. Since we analyzed only the potential need
at the end of life based on death records, future studies
should complement this by including longitudinal data
on actual care utilization, local resources of palliative
care, and a distinction between generalist and specialist
palliative care provision. The local structures and acces-
sibility also need to be addressed. Mixed methods studies
based on routine data and primary data (both quantita-
tive and qualitative) would be best to further address this
important future challenge in health care provision at the
end of life.
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