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Abstract
Background  The impact of demographic change has far-reaching consequences for the entire healthcare system. 
One of the areas particularly affected is palliative and hospice care. To meet the demand for palliative and hospice 
care services, adequate capacity planning in inpatient and outpatient settings is essential. However, the available 
capacities per one million inhabitants in Germany vary significantly within the individual regions.

Methods  For an improved assessment of care needs, we propose a simulation-based analysis, carried out both 
retrospectively for 2019 and prospectively for 2039 for the southern German region of Swabia, and calculate the 
required capacities of hospices and specialized outpatient palliative care. We focus on cancer patients, as this group 
represents the largest proportion of patients requiring palliative and hospice care.

Results  Driven by demographic change and the increasing incidence of cancer in older age groups, the number 
of patients requiring palliative care is expected to increase substantially. Accordingly, our results indicate a marked 
rise in the demand for hospice and specialized outpatient palliative care for cancer patients up to the year 2039. This 
projected trend underscores the growing care needs within this patient population in the coming decades.

Conclusion  Our study introduces a simulation-based framework for estimating demand for hospice and specialized 
outpatient palliative care. By offering a quantitative, mathematical-statistical perspective, the approach complements 
existing qualitative research and supports informed decision making in palliative care planning.

Keywords  Critically ill patients, Decision support in healthcare, End-of-life care, Prescriptive analytics, Statistics
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Background
The impact of demographic change on the healthcare 
system will continue to increase in the coming years. 
This is partly driven by the growing demand for medi-
cal care, as the likelihood of developing, e.g., chronic ill-
nesses steadily increases with age [1]. Palliative care aims 
to improve the quality of life of patients with serious and 
life-limiting illnesses, their families, and their caregiv-
ers [2]. Importantly, palliative care is not limited to end-
of-life care but addresses the complex needs of patients 
across different stages of disease [2–5]. As such, it is one 
of the areas particularly affected.

Palliative care services encompass a range of organiza-
tional models that differ in structure, goals, and expertise. 
Specialist palliative care in Europe is delivered through 
multiple complementary service delivery models, includ-
ing outpatient palliative care clinics, inpatient consulta-
tion teams, acute palliative care units, community-based 
palliative care, and hospice care [6]. Inpatient palliative 
care units provide coordinated and multidisciplinary 
holistic management as well as care orientation for 
patients with complex, life-limiting illness [7], whereas 
hospice care focuses primarily on comfort and support 
at the end of life. Furthermore, specialist palliative care 
is typically provided by multidisciplinary teams with spe-
cific training and expertise, offering intensive support for 
patients with high symptom burden and complex psy-
chosocial needs [8]. Generalist or primary palliative care, 
on the other hand, is delivered as part of routine care 
by primary clinicians and non-specialists and addresses 
broader palliative needs at earlier stages of illness.

The urgency of planning for the increasing demand for 
end-of-life care and an aging population is critical not 
only in Germany but across Europe [9]. Therefore, proac-
tive planning is essential to ensure that adequate capacity 
is available to meet the growing demand for end-of-life 
care. In this context, accurately estimating demand is 
crucial to effectively managing capacity in palliative and 
hospice care facilities. In the international literature, 
some papers address the development of methods for 
assessing the demand for palliative care among patients 
who require or could benefit from it, based on popula-
tion [10–12]. In addition, several studies are investigating 
the application of methods for retrospective [13–19] and 
prospective [20–23] demand analyses for palliative care 
in different regions. All prospective studies illustrate the 
influence of demographic change on palliative care and 
show that many countries will face the challenge of a 
growing demand in the future [20–23]. The existing stud-
ies provide a comprehensive overview of the palliative 
care needs within specific populations, primarily focus-
ing on estimating the number or proportion of affected 
individuals or deaths. However, these studies do not 
emphasize the impact of this demand on the capacity of 

care facilities, such as hospices and specialized outpatient 
palliative care (SOPC) institutions. As a result, inter-
actions between projected demand and available care 
capacities remain insufficiently explored. In contrast, this 
study adopts an integrative approach by also considering 
the effects of the projected demand on the capacities of 
care facilities. In general, simulation-based approaches 
represent valuable decision-support tools for capacity 
planning and resource management in healthcare sys-
tems [24, 25] and can offer a nuanced understanding of 
future care needs and infrastructure requirements.

In addition to international literature, several papers 
examine the need for hospice and palliative care in vari-
ous regions of Germany [26–38]. However, these analyses 
primarily rely on qualitative assessments. Furthermore, 
the available capacities in German hospices vary signifi-
cantly across federal states [39]. In the Bavarian region 
of Swabia, there were 36 adult hospice beds available in 
2019, equating to 19 per 1 million inhabitants. Addition-
ally, 58 inpatient palliative care beds were operational 
that year, corresponding to 30.7 palliative care beds per 
1 million inhabitants. In total, 49.7 stationary hospice 
and palliative care beds per 1 million inhabitants were 
available in Swabia in 2019 to treat critically ill patients. 
Furthermore, ambulatory care can be provided through 
SOPC. However, to the best of our knowledge, no data on 
the total treatment capacity for SOPC in Swabia is avail-
able. According to recommendations from the European 
Association for Palliative Care (EAPC) and the German 
Association for Palliative Medicine (DGP), there should 
be 40 to 50 hospice beds per 1 million inhabitants [39]. 
Overall, the EAPC recommended a total of 80 to 100 
beds per 1 million inhabitants for hospice and palliative 
care [40]. Given the increasing number of patients in hos-
pice and palliative care, including a growing number with 
non-cancer-related conditions, it is important to exam-
ine how these needs might be quantified. Simulation 
offers a suitable methodological approach to bridge the 
gap between demand estimation and capacity planning in 
palliative care systems.

Therefore, this study contributes to addressing the 
research gap regarding the quantification of needs in 
hospice and palliative care. The objectives are to develop 
and apply a novel simulation-based framework to quan-
tify the demand for palliative and hospice care in Swabia, 
both retrospectively for 2019 and prospectively up to 
2039. Thereby, we focus on critically ill cancer patients, 
as they are the largest group of patients requiring pallia-
tive and hospice care in this region. Specifically, the study 
aims to estimate current and future demand for hospice 
and SOPC as well as to assess the potential implications 
of rising demand on capacity planning and resource 
allocation within specialist services. By providing a 
data-driven, quantitative perspective, this work seeks to 
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inform future planning, decision-making, and research in 
palliative care services.

Methods
Dataset
The study was based on real-world data from Augsburg 
Hospiz- und Palliativversorgung e. V. and St. Vinzenz-
Hospiz Augsburg e. V., consisting of an anonymized 
dataset of 683 patients who started care at a facility in 
Augsburg in 2019. This year was selected to avoid poten-
tial bias in the results due to the COVID-19 pandemic. 
For each patient, the following characteristics were 
recorded: age, illness, treatment facility, admission date, 
discharge date, and discharge reason (i.e., due to death 
or completion of treatment at the respective facility). 
The primary focus of this study was on cancer patients, 
as they represented the largest group in hospice and pal-
liative care facilities in Swabia. Additionally, specialized 
care services for children are not considered, as there are 
fundamental differences compared to adult care.

Data from the cancer registry of the Robert Koch-
Institute on disease ( e) and mortality ( m) in Germany 
over a five-year period were utilized to estimate the care 
demand [41]. The five most recent years available online 
at the time of the data query, which were unaffected by 
the COVID-19 pandemic, were used: 2014 to 2018 for 
disease incidence and 2015 to 2019 for mortality data. 
The population was divided into different genders and 
age groups (0–44, 45–54, 55–64, 65–74, and ≥ 75). Based 
on this segmentation, the minimum ( a), maximum 
( b), and average incidence ( c) of disease and mortality 
were calculated for each age group and gender over the 
selected five-year period. Accordingly, the population in 
Swabia was segmented into different groups based on the 
demographic data from the associated districts and inde-
pendent cities [42]. To estimate the total demand twenty 
years into the future, a population forecast for Germany 
in 2039 was applied to the Swabian population. This fore-
cast assumed that factors such as birth and immigration 
rates remain constant in the chosen model [43]. There-
fore, the focus was on changes in population structure 
driven by societal aging. This approach enabled a com-
parison of current capacity needs with projected changes 
in demand over the next 20 years for the care facilities 
considered.

Simulation model and evaluation
For the simulation framework in Python, the simulation 
runs ( r ∈ R), the population groups ( i ∈ I), the time 
points considered ( t ∈ T )1, the care facilities included 

1  In the simulation, an artificial period before t=1 was generated for the 
assignment of treatment start dates to prevent distortion of the results. This 
period is not further considered and has no impact on the model.

( v ∈ V ), and the proportion of patients to be cared for 
( o) were predetermined. The parameter o was initially 
set at 10%, which aligns with the SOPC guidelines for the 
Swabian region. Additionally, the probability of receiv-
ing treatment at a specific facility was calculated from 
the dataset proportions ( h1, h2). We also account for 
requests from patients whose treatment did not occur in 
a hospice or through SOPC.

After initialization, the probability of a cancer disease 
( pi) and the probability that palliative and hospice care 
is required due to the disease ( qi)2 ​were generated for 
each population group based on a triangular distribu-
tion, using the disease incidence and mortality rates in 
Germany (formulas (1) and (2); all index sets, parameters 
and mathematical formulas used in the simulation frame-
work are provided in Appendix 8.1 and 8.2, respectively). 
A triangular distribution was selected for its simplicity, 
making it easy for physicians and decision-makers to 
understand and interpret in practical applications.

Afterward, the number of patients to be treated per 
care facility ( Sv) were calculated based on the number 
of individuals in each of the population groups in Swabia 
( Ni)3​ and the time period considered ( Z) in the simu-
lation (formula (3)). Overall, the proportion of cancer 
patients and those with an unfavorable diagnosis was 
based on population data related to disease incidence 
and mortality. The parameter o was used to estimate the 
number of patients to be cared for by hospice or SOPC 
care, with subsequent capacity allocation determined by 
the proportions in the dataset ( h1, h2). Fig. 1 provides an 
overview of the calculation of the number of patients to 
be treated in each care facility under consideration.

Subsequently, for each patient, a treatment start date 
within the considered time period, a treatment duration, 
and a treatment end date were assigned. The generation 
of the treatment start date was based on a uniform dis-
tribution, meaning each week could be assigned as the 
treatment start date for a patient with equal probability 
(formula (4)). In contrast, the treatment duration fol-
lowed a triangular distribution, using the minimum ( av), 
the maximum ( bv ​), and the average treatment duration 
( cv ​), which depend on the care facility (formula (5)). 
Consequently, the treatment end date for each patient 
could be determined (formula (6)). The statistical key 
metrics of the distributions were derived from the mini-
mum, average, and maximum treatment durations in 
the respective care facilities based on the dataset. It was 
assumed that the minimum treatment duration is one 
week and that a patient can only be treated for a whole 
number of weeks.

2  qi represents the probability that a patient diagnosed with cancer will 
require care in a hospice or through SOPC due to this illness.
3  Ni​ represents the population size of the i-th demographic group.
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Additionally, a binary variable indicated whether a 
patient’s treatment at a specific care facility occurred 
during the considered period (formulas (7) and (8)). 
Subsequently, for each considered time point (i.e., week 
within the five-year period), the demand for patients 
requiring care in each facility could be determined using 
formula (9). From these demands, the mean values of 
the minimum, maximum, and average demand across all 
simulation runs for each care facility could be calculated 
(formulas (10), (11), and (12)). Since the parameter o 
representing the proportion of critically ill patients to be 
cared for was considered uncertain, a sensitivity analysis 
for the year 2019 was additionally conducted. A flowchart 
of the simulation framework, implemented in Python, is 
presented in Fig. 2. The calculations were performed for 
both 2019 and 2039.

Results
Data analysis
Out of the 683 patients considered, 172 were cared for 
in a hospice, while 511 received care through SOPC ser-
vices. Among the patients analyzed, 513 (75.11%) were 
receiving treatment for cancer. The incidences of disease 
and mortality presented in Supplementary Table 1 in 
Appendix 8.3 are used to estimate the number of individ-
uals diagnosed with cancer and in need of palliative and 
hospice care due to the disease. In addition, the percent-
age change in the Swabian population was calculated. 
While there are minimal changes in the age groups 0–44 
years and 45–54 years for both genders, there is a notice-
able decrease in the population aged 55–64 years and a 
significant increase in the age groups 65–74 years and 
≥ 75 years (see Table  1). These changes are particularly 
relevant for the calculations, as the simulation framework 

Fig. 2  Flowchart illustrating the simulation setup in Python (Indices: r – simulation run, t – time point, v – care facility, s – patient)

 

Fig. 1  Graphical representation for calculating the number of patients to be treated in the hospice and SOPC care facilities (example)
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focuses on the anticipated alterations in population 
structure driven by demographic shifts.

Furthermore, the demographic characteristics of 
patients at the care facilities in Swabia were subsequently 
analyzed. Over 90% of patients treated in 2019 fall within 
the age groups experiencing the most significant changes, 
i.e., 55–64 years, 65–74 years, and ≥ 75 years, highlight-
ing the anticipated impact of demographic shifts in the 
future. In contrast, only a few patients from the other age 
groups received treatment. Table  2 presents the demo-
graphic characteristics of the patient cohort.

Additionally, the dataset analysis revealed notable dif-
ferences in treatment durations between the two care 
facilities. Patients in the hospice had shorter lengths 
of stay (mean: 4 weeks) than those in SOPC (mean: 
6 weeks). This variation highlights the differing care 
approaches and patient needs across settings. Supple-
mentary Table 2 in Appendix 8.3 provides a detailed 
summary, presenting the minimum, maximum, and aver-
age treatment durations for both facilities.

Simulation framework
In the simulation framework, the required capacities for 
cancer patients in hospices and SOPC facilities in Swa-
bia were calculated. The simulation runs determined an 
average of 38 required hospice beds, corresponding to 
20.1 beds per 1 million inhabitants, and 303 patients who 
needed to be cared for by SOPC simultaneously in 2019. 
In 2039, the simulation runs indicate an 11.11% increase 
in the average number of required hospice beds, to a 

total of 43 beds, along with a 12.35% increase in required 
SOPC capacity, to a total of 382 patients. A significantly 
higher demand could be observed across all statistical 
key metrics for 2039 (see Table 3).

The statistical key metrics were compared with the 
capacities in Swabia in 2019, accommodating a maxi-
mum of 36 patients in inpatient hospices. Figs.  3 and 4 
provide a graphical representation. Additionally, the 
10th and 90th percentiles of the mean were calculated 
to represent the range of average demand in both facili-
ties, indicating that 80% of the values fall between these 
two points. For the hospice, the 10th percentile is 37 
beds, and the 90th percentile is 39 beds in 2019, while for 
the SOPC, these percentiles correspond to 297 and 310 
patients, respectively.

In 2039, the 10th and 90th simulated percentiles were 
42 and 44 for the hospice, and 337 and 350 for the SOPC, 
respectively. For further evaluation, a sensitivity analysis 
was conducted for the parameter o, which determines 
the proportion of patients to be cared for, and is con-
sidered (very) uncertain and dynamic. For instance, if 
the parameter o is set to 0.3, the average utilization cor-
responds to 115 beds in hospice care and 912 patients 
receiving SOPC treatment simultaneously. The mini-
mum, maximum, and average required capacities, calcu-
lated based on variations in the patient proportion, are 
displayed graphically in Appendix 8.4 (Supplementary 
Figs. 1 and 2). In addition, a depiction of the distributions 
and frequencies of the averages across the simulation 

Table 1  Percentage change in the population in Swabia from 2019 to 2039, categorized by age group and gender. △M  represents 
the change in the male population, while △W  represents the change in the female population
Age group [years] ∆ M    ∆ W   
0–44 - 0,36 % + 1,47 %

45–54 - 3,64 % - 5,51 %

55–64 - 19.03 % - 17,96 %

65–74 + 20,65 % + 18,90 %

≥ 75 + 24,44 % + 16,66 %

Table 2  Demographic data of the patient cohort considered
Age group [years] Hospice SOPC
0–44 1.16% 1.96% 

45–54 7.56%    1.96%

55–64 18.60% 10.37%

65–74 28.49% 19.57%

≥ 75 44.19%  66.14%

Table 3  Statistical key metrics of the required capacities for the years 2019 and 2039 ( minv  – minimum, maxv  – maximum, meanv  
– mean) and the percentage change △V  in demand for the care facilities
Statistical key metrics Hospice/SOPC (2019) Hospice/SOPC (2039) ∆ v

minv    24/256 28/289 + 16,67 %/ + 12,89 %

maxv 54/340 60/382 + 11,11 %/ + 12,35 %

meanv 38/303 43/343 + 13,16 %/ + 13,20 %
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runs for each facility when using o = 0.1 is included in 
Appendix 8.4 (Supplementary Figs. 3 and 4).

Discussion
We used a simulation framework to estimate hospice and 
palliative care demand in Swabia based on demographic 
data and predefined assumptions about patient groups. In 
the framework, the number of hospice beds in Swabia in 
2019 appeared to be insufficient to meet the needs of can-
cer patients at that time. While the expected low to mod-
erate demand in the simulation could be met, more beds 
were needed during periods of increased demand (54 
patients on average). The simulation for 2039 indicates 

that the gap between available and required capacity will 
widen, potentially leaving more cancer patients unable 
to secure a hospice place, even during periods of mod-
erate demand. A comparison of the simulated demand 
with the number of patients treated by SOPC was not 
included due to insufficient data from individual facilities 
in Swabia. However, based on the results, it is expected 
that the number of patients requiring care at SOPC facili-
ties will far exceed available capacity. The results suggest 
that the capacities in Swabia in 2019 will be insufficient 
in 2039 to meet even the demand of cancer patients. To 
address anticipated demand, the number of hospice beds 
in Swabia has already been expanded to 48 as of 2024. 

Fig. 3  Comparison of the status quo and the simulated demand for hospice beds per week
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According to current plans, 58 to 66 beds are expected to 
be available in the medium term.

Overall, our study represents an initial exploration into 
assessing hospice and palliative care demand using quan-
titative methodology. It is important to note that this 
simulation framework focuses solely on cancer patients. 
As a result, it does not capture the full extent of actual 
demand, which is likely to be higher, particularly because 
the demand for non-cancer patients will become increas-
ingly important in the future [26]. However, notable 
differences exist between the facilities in Swabia. The 
SOPC is experiencing a growing number of patients with 
internal or neurological conditions. This shift towards 

non-cancer populations has been increasingly described 
in literature and highlights the changing case mix in pal-
liative care settings [13, 44–46]. In contrast, more than 
90% of the patients receiving treatment in the hospice 
considered in this study are suffering from cancer dis-
ease. These differences already highlight the inherent 
challenges in accurately estimating demand in this field.

Furthermore, additional factors in the simulation 
framework contribute to an underestimation of the 
actual demand. For example, when calculating the num-
ber of cases, the incidence, i.e., the number of newly 
diagnosed patients, is used, which focuses on the needs 
of this specific patient group. If prevalence were used to 

Fig. 4  Comparison of the simulated demand for care provided by SOPC per week
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account for all patients, including those already receiv-
ing care, the demand would be significantly higher. We 
also assume that 10% of critically ill patients will require 
care through hospice and SOPC. It is worth discussing 
whether this percentage, derived from SOPC guidelines, 
remains sufficient, especially given that Scholten et al. 
estimate that 40.7–96.1% of dying patients could benefit 
from palliative and hospice care [19]. In the sensitivity 
analysis of this critical parameter, a significant increase in 
demand is observed even with a relatively small increase. 
Overall, it is likely that the needs of cancer patients are 
underestimated in this study.

Given the increasing need for hospice and palliative 
care due to demographic change and the growing impor-
tance of other patient groups, it is unclear whether the 
recommendations of the EAPC and the DGP will meet 
future requirements in Swabia. As a result, long wait-
ing times are to be expected. When patients cannot be 
accommodated, they are placed on a waiting list. Given 
the patient’s specific need, the following scenarios may 
occur: (1) death on the waiting list before possible admis-
sion; (2) deterioration of the patient’s condition requir-
ing transfer to another care facility (e.g., from home to a 
hospital); (3) waiting for an available care place (if pos-
sible); or (4) patient stabilization removing the need for a 
care place. The specific outcomes depend on the patient’s 
location, and other scenarios may also arise.

An important contextual factor when interpreting and 
transferring the findings is the heterogeneity of health 
system organization and financing across European 
countries. European health systems differ substantially, 
ranging from tax-funded Beveridge models to social 
insurance-based Bismarck systems, as well as hybrid or 
transitional models [47]. These structural differences 
influence the organization, financing, and accessibility 
of palliative care services, potentially affecting capac-
ity planning and service utilization. The present study 
is situated within a Bismarck-type health system, as in 
Germany, and the results should therefore be interpreted 
within this context. Applying the proposed framework 
to other health system settings may require adaptations 
to account for different financing mechanisms, referral 
pathways, and organizational structures of palliative care 
services.

Moreover, clinical complexity, rather than diagnosis 
alone, is a key determinant of palliative care needs. High 
symptom burden, psychosocial distress, multimorbid-
ity, and care coordination challenges are central drivers 
for referral to specialist palliative care services, while 
patients with lower or fluctuating levels of complexity 
may be adequately supported within generalist or inter-
mittent models of care [6, 40]. Importantly, palliative 
care needs are often dynamic rather than continuous. 
Some patients may require specialist input intermittently 

during periods of heightened symptom burden or transi-
tion, followed by phases in which care can be managed 
by generalist providers. Different models of specialized 
palliative care coexist and may have distinct implications 
for efficiency and patient outcomes. Community-based 
palliative care teams, in particular, have demonstrated 
favorable outcomes in symptom control, quality of life, 
and reduced hospital utilization [48], provided adequate 
caregiver support is available. These models may offer 
flexible and resource-efficient alternatives to inpatient 
care and should be further considered in future planning 
approaches.

An additional important consideration when inter-
preting the results of this study is the reliance on high-
quality local data to inform the simulation parameters. 
While this approach strengthens the internal validity of 
the model, it may limit the transferability of the findings 
to settings with incomplete data, underreporting, or less 
robust information systems, where parameter estimates 
may become unstable or biased. Consequently, caution 
is warranted when applying or extrapolating the pro-
posed framework to data-scarce contexts. Future appli-
cations could benefit from additional sensitivity analyses 
and local validation to better assess the robustness of the 
results under varying data quality conditions.

This study provides an initial step towards calculating 
hospice and palliative care demand using a quantitative, 
data-driven simulation framework. The challenges dis-
cussed in selecting assumptions and parameters required 
for such a quantitative analysis underscore the inherent 
complexity of this research question. In our view, it is 
essential to develop further and refine the framework to 
ensure the provision of care for critically ill patients even 
during periods of peak demand. Future research could 
enhance the methodology by incorporating a broader 
range of variables and refining assumptions to improve 
the precision of demand estimates. The continuing devel-
opment of models and the collection of more robust 
data are critical to ensuring that capacities align with the 
evolving needs of the population.

Limitations
This study is subject to several limitations. First, multiple 
factors may contribute to an underestimation of demand, 
as discussed in detail in the previous section. These 
include structural and organizational aspects that are not 
fully captured in the simulation framework. Neverthe-
less, this study provides the first quantitative approach 
to estimating the demand for palliative and hospice care 
services.

Second, the simulation framework simplifies real-world 
care dynamics. For example, it does not account for wait-
ing lists, temporal fluctuations in demand, or overlaps 
between alternative or substitute care options, such as 
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palliative care beds, SOPC, or hospice services in neigh-
boring regions. Consequently, demand is smoothed over 
time, and the maximum number of patients receiving 
SOPC may vary depending on the required level of care. 
In addition, detailed and comparable data on staffing 
levels, particularly at the level of individual facilities in 
Swabia, are not available and are subject to considerable 
temporal variation, which precludes their explicit inclu-
sion in the model.

Third, external influences and long-term developments 
are not explicitly modeled. In particular, the simulation 
does not account for demand fluctuations caused by 
external shocks, such as the COVID-19 pandemic. These 
events may have affected preventive screenings, early 
detection, and treatment pathways, potentially increas-
ing future demand for palliative and hospice care services 
[49]. Although the use of pre-pandemic data was inten-
tionally chosen to avoid short-term distortions caused by 
the COVID-19 pandemic, this decision may introduce 
other limitations. The pandemic has had profound and 
lasting effects on healthcare systems, which are not cap-
tured in our simulation. Consequently, demand patterns 
observed in recent years may differ from those modeled 
in this study. However, by relying on pre-pandemic data, 
our analysis aims to reflect structural demand under 
stable system conditions rather than crisis-driven fluc-
tuations. Future extensions of the simulation framework 
could explicitly incorporate pandemic-related system 
changes, workforce constraints, and evolving referral cri-
teria to better reflect current and future service dynam-
ics. In addition, demographic changes beyond the year 
2039 are not considered, although these may be relevant 
for long-term planning.

Fourth, the framework relies on high-quality local data 
to inform model parameters. While this strengthens the 
internal validity of the estimates, it limits the transfer-
ability of the results to settings with incomplete data, 
underreporting, or less robust information systems. Fur-
thermore, regional demand estimates cannot be general-
ized to the whole of Germany due to substantial regional 
differences [39].

Finally, the simulation assumes full access to pallia-
tive and hospice care services within the study region. In 
practice, geographical, logistical, and organizational bar-
riers may restrict access for some populations, an aspect 
that is not explicitly incorporated into the model. None-
theless, our calculations offer a valuable starting point for 
future analyses and recommendations.

Conclusion
This study provides a novel simulation-based demand 
analysis of palliative and hospice care in Swabia, both 
retrospectively for 2019 and prospectively for 2039. 
The simulation framework highlights the complexity 

of estimating the need for palliative and hospice care, 
underscoring the critical importance of further research 
to quantify demand.

Our simulation highlights a substantial increase in the 
demand for hospice and SOPC over the coming years. 
Furthermore, given the rising demand in practice, it is 
unclear whether the current recommendations of profes-
sional associations will remain sufficient to ensure ade-
quate care. These findings underscore not only the need 
for adequate capacity planning within specialist services, 
but also the importance of strengthening palliative care 
competencies across all medical specialties. Incorporat-
ing a comprehensive approach in which generalist clini-
cians are trained in core palliative skills could improve 
early symptom management, psychosocial support, and 
timely referrals to specialist services. Such an approach 
may also help alleviate peak demand in the modeled 
network and enhance the overall responsiveness of the 
system.

In future research, our data-driven simulation frame-
work for planning and managing outpatient and inpatient 
palliative care capacities should be further developed, 
with a robust data foundation grounded in standards. 
Additionally, the results should be examined and evalu-
ated from a practical, qualitative, and interdisciplinary 
perspective.
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