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A rare disease is a health condition that rarely occurs in the population. It is estimated that up to 400 million
people around the world suffer from a rare disease. This retrospective study aimed to investigate factors asso-
ciated with length of hospitalization in 78 626 patients with sarcoidosis, 3294 patients with adults-onset Still’'s
disease, and 35549 patients with systemic sclerosis between 2009 and 2018 using data from the National
Institute of Public Health in Poland.

In this population-based study, we analyzed hospital discharge records of first-time and subsequent hospital-
izations. To perform the statistical analyses, R software was used.

The average length of hospitalization over the selected period in the diseases was 5.39 days for sarcoidosis,
6.22 days for scleroderma, and 7.44 days for Still's disease, and was shorter for each of the diseases analyzed
compared with the length of hospitalization for second and subsequent stays. There were no substantial differ-
ences in length of hospitalization between males and females. The average length of hospitalization increased
with each additional comorbidity.

The study showed that hospitalizations for selected rare diseases do not cause a significant burden on the
healthcare system. The results also showed that advanced age and comorbidities are important factors deter-
mining the length of hospitalization. The average length of hospital stay for selected rare diseases in Poland
is not longer than the European Union (EU) average, so it can be assumed that the process of inpatient treat-
ment in Poland is optimal.
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Background

A rare disease (RD) is a health condition that rarely occurs in
the population; it is most often genetically determined and
characterized by a chronic course, which is often severe [1].
Rare diseases have high rates of mortality, hospital admis-
sion, and readmission, and high cost of illness [2]. According
to a report by the Professional Society for Health Economics
and Outcomes Research (ISPOR), there are 112 definitions of
the term rare disease worldwide. The main difference between
the definitions is the threshold of morbidity and reference to
a medical condition, disability, or genetic condition of the dis-
ease [3]. Most often, low prevalence is taken as prevalence of
less than 5 per 10000 in the community [4].

It is estimated that up to 400 million people around the world
(6-8% of the population) have a rare disease [5]. Considering
the incidence of rare diseases exclusively in the European
Union, 27-36 million Europeans, and 2.3-3 million Poles have
rare diseases [5]. Information collected by the National Health
Fund show that rare diseases have been diagnosed in 1.6 mil-
lion persons in Poland (2019) [5]. A noticeable difference in
the statistics may indicate either a lower level of the diagnosis
of rare diseases than in other countries, or it may result from
an inaccuracy of the data collection in this group of patients.
There are no specific epidemiological data on rare diseases in
Poland. However, indirect data are available, and they are an-
alyzed in scientific publications, such as by the Department
of Social Medicine and Public Health at the Medical University
of Warsaw [6-8].

In the European Union legislation, rare diseases gained spe-
cial status on 29 April 1999, when the European Commission
began a program of community action on rare diseases with-
in the framework for action in the field of public health [9].
Regulation No. 141/2000 of the European Parliament and of
the Council of 16 December 1999 states that patients suffer-
ing from rare conditions should be entitled to the same qual-
ity of treatment as other patients. Pursuant to the Decision of
the European Parliament and the EU Council (No. 1350/2007/
EC), the EU Council Recommendation of 8 June 2009 on an
action in the field of rare diseases (2009/C 151/02) was is-
sued, which recommends that Member States establish and
implement plans for rare diseases [9]. As a result, the National
Plan for Rare Diseases was instituted in Poland on 24 August
2021 [10]. That document is a tool to ensure a sustainable
health policy focused on the needs of patients with rare dis-
eases. It introduces systemic solutions to health and social
problems of patients with rare diseases [9].

Ever-increasing healthcare costs and demands for high-quality
care call for appropriate and effective solutions for calculating
and lowering costs of treatment, including treatment of rare
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diseases. Direct costs related to treatment expenses are vari-
able, and depend on the number of services provided. Due to
unavailability of data on cost and labor intensity in cost esti-
mation, less accurate methods are used to assess the expen-
diture on the treatment of patients, such as per-day cost of a
patient’s hospital stay [11].

Hospitals account for a significant amount of global health-
care spending due to the complex and specialized care that
they provide. Hospital length of stay (LOS) has been studied
since the 1970s for use as metric to increase performance and
improve quality [12].

Patient’s length of stay in a hospital is one of the main per-
formance measures frequently used to evaluate hospital ef-
fectiveness. It is frequently used to determine resource utili-
zation, cost, and sickness severity. If all else is equal, a shorter
stay will result in lower per-discharge costs and a movement
of treatment from expensive inpatient facilities to less expen-
sive post-acute ones. The use of LOS as an effectiveness mea-
sure is therefore based on the assumption that the lower the
LOS, the greater the hospital’s efficiency [13].

The use LOS as an effectiveness metric is supported by find-
ings that many patient days in hospitals are inappropriate [14].
Prolonged length of stay is linked to higher incidence of med-
ical issues, which add to costs and further delay hospital dis-
charge [15].

LOS is calculated as the total number of days spent in hospi-
tal following a single admission event [16]. Although straight-
forward in calculation, patient’s length of stay in hospital is
influenced by a variety of factors, including health care sys-
tems’ characteristics, patients’ characteristics, social and family
characteristics, health care professionals’ (HCP) characteristics,
LOS and related complications, and patient satisfaction [13].
Several factors of hospital organization affect patient’s length
of stay. LOS can be influenced by admission services (emer-
gency or elective admissions), time of admission (weekend or
afterhours admission result in greater LOS), bed availability, or
development of clinical pathways. Older age and comorbidities
are also associated with prolonged bed use [13].

A similar metric, average length of stay in hospitals (ALOS), is
often calculated by dividing the sum of all inpatient days in a
year by the total number of admissions or discharges. ALOS for
acute care in Poland is 6.8 days, placing it somewhere in the
middle of both OECD (Organization for Economic Cooperation
and Development) countries (the shortest length of stay has
been observed for Turkey with 4.5 days and the longest one
for Japan with 16.4 days) and EU countries (the shortest ALOS
has been registered in the Netherlands: 5.2 days and the lon-
gest in Portugal: 9.8 days) [17].
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Rare diseases constitute a significant public health problem due
to the frequency of hospitalization as compared to other diseas-
es or health problems. Therefore, it is worth performing analyses
and scientific investigations regarding the burden of hospital-
ization of patients with rare diseases on the health care system.

Therefore, this retrospective study aimed to investigate fac-
tors associated with length of hospitalization in 78626 pa-
tients with sarcoidosis, 3294 patients with adults-onset Still’s
disease, and 35 549 patients with systemic sclerosis between
2009 and 2018 using data from the National Institute of Public
Health in Poland.

Objectives

Rare diseases, due to their specificity, require a separate ap-
proach in terms of predictive factors affecting the duration of
hospitalization.

The main aim of this study was to identify selected predictive
factors and the length of stay in selected rare autoimmune dis-
eases in Poland. Considering the previous cycle of epidemiol-
ogy research, this study included the analysis of sarcoidosis
[6], systematic sclerosis [7] and adult-onset Still’s disease [8].
The secondary aim was to verify the average length of hos-
pitalization for selected rare diseases in Poland as compared
with the EU average.

This was a descriptive study. The obtained preliminary re-
sults may lay the groundwork for future analysis, such as us-
ing length of stay as an indirect hospital cost factor, assessing
costs of rare diseases in Poland, evaluating factors influencing
increased spending, and proposing cost optimization strate-
gies. An analysis of predictive factors in these selected rare
diseases is based on data on hospital morbidity collected in
multiannual studies on public statistics.

Material and Methods

Ethics Statement

The study protocol was submitted and reviewed by the Ethics
Committee at the Medical University of Warsaw — document
number: AKBE/166/2023. Written informed consent was ob-
tained from all participants.

Research Methodology

Data Acquisition

In this retrospective, population-based study, we analyzed hos-
pital discharge records of patients diagnosed with sarcoidosis,
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Still's disease, and systemic sclerosis. Data were obtained from
the National Institute of Public Health (NIH), National Research
Institute in Poland, and they covered 78 626, 3294, and 35 549
hospitalizations, respectively, which were reported in the years
2009-2018. The analyzed time period is strongly related to the
previous cycle of epidemiology research.

All hospitals in Poland, except psychiatric and military facilities,
are legally required to send discharge data to the Institute. The
data are anonymous and include information on hospitalizations
with ICD10-code diagnoses, dates of admission and discharge,
birth date, sex, and place of residence. We also obtained demo-
graphic data for the general Polish population from the Central
Statistical Office of Poland. We assumed that diagnoses in hos-
pitals were based on the most current, widely used criteria.

The high degree of completeness of data on hospital morbidity
results from the legal obligation imposed on inpatient health-
care units to periodically report data on hospitalizations to the
National Institute of Public Health, National Institute of Hygiene.
The accuracy and credibility of data result from the efficiency and
accuracy of reporting by individual entities. The large group of
respondents covering almost 100% of hospitalizations in Poland
guaranteed the accuracy and reliability of the data analyzed in
this study. Data from the national register are anonymous, but
properly adjusted tools for statistical analysis made it possi-
ble to obtain data on hospitalizations and predictive factors.

Statistical Analysis

To perform the statistical analyses, R software was used. We
computed means and medians for continuous variables, and
counts and percentages for categorical variables. The analysis
broken down by hospital departments was based on the Pareto
principle, and it presents entities where about 80% of all hos-
pitalizations took place. The analysis of the length of hospi-
talization included first-time and subsequent hospitalizations.

Literature Analysis

A literature search was performed using the PubMed electronic
database. The search term used to identify the articles was the
length of stay. The search was limited to full-text English-language
studies published in the years 2018-2022. The reference lists of
relevant studies were searched to identify additional articles.

Results

LOS vs Timelines

In the analyzed period, the average length of hospitalization for
selected diseases was steadily decreasing, and in 2009-2018
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Figure 1. Average length of hospitalizations for sarcoidosis, Still’s disease, and scleroderma, and the average length of hospitalizations
in Poland (POL AV) and the European Union (EU AV) in the years 2008-2020 for all reported hospitalization cases.
AV — average; POL — Poland; EU — European Union. Software: R Core Team (2021). R (Version 4.1.1): A language and
environment for statistical computing. R Foundation for Statistical Computing, Vienna, Austria.

Table 1. The mean, standard deviation (SD), and median of length of first-time, second, and subsequent hospitalization.

First-time hospitalization

Second-time and consecutive

Sarcoidosis 4.85 498
Scleroderma 5.70 5.67
Still 7.07 8.96

3 5.65 5.44 4
4 7.05 7.08 5
4 10.6 10.2 9

Source: own elaboration. SD — standard seviation.

it was 5.39 days (standard deviation, SD=5.31) for sarcoidosis
(78626 cases), 6.22 days (SD=6.29) for scleroderma (35549
cases), and 7.44 days (SD=9.15) for Still's disease (3294 cas-
es). The largest difference in the average value between 2009
and 2018 was recorded for Still’s disease, where 11.7 days and
5.81 days were reported, respectively. The difference was not
as significant for other diseases, but at the end of 2018 it was
less than 6 days. After 2016, the average length of hospitaliza-
tion for the analyzed diseases was shorter than the average
for all-cause hospitalizations in Poland and in the European
Union (Figure 1).

LOS vs Number of Hospitalizations

The average length of stay in the group of patients with first-
time hospitalization was shorter for each of the analyzed
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diseases as compared to the length of the second and subse-
quent hospitalizations. The most significant differences were
observed in Still's disease and the least significant ones in sar-
coidosis. Details are presented in Table 1.

LOS vs Sex

No significant differences were observed for the length of
hospitalization between males and females. The mean length
of hospitalization for sarcoidosis was 5.48 days (SD=5.30) in
women and 5.31 (SD=5.31) days in men. The mean length of
hospitalization for scleroderma was 6.28 days (SD=6.24) in
women and 5.97 days (SD=6.50) in men. The mean length
of hospitalization for Still’s disease was 7.39 days (SD=8.47)
in women and 7.52 days (SD=10.0) in men. However, an in-
creased proportion of hospitalizations of over 10 days was
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Figure 2. Distribution of the length of hospitalization for sarcoidosis, Still’s disease, and scleroderma by sex. The figure presents
hospital stays in the time range (0-30 days) and includes all reported hospitalizations. Software: R Core Team (2021). R
(Version 4.1.1): A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna, Austria.

observed for scleroderma and Still’s disease as compared to
sarcoidosis (Figure 2).

LOS vs Age Groups

Analysis by sex showed significant differences in lengths of
hospitalization for Still's disease. The longest hospitalizations
were recorded in both the youngest and the oldest age groups.
Similar differences were not observed in sarcoidosis and sclero-
derma, which showed an increase in mean and median length
of hospitalization with age (Table 2).

LOS vs Hospital Wards

A comparison of the mean length of hospitalization for the
analyzed diseases in 2 wards where the percentage of hos-
pitalization was the highest in a given disease, with the av-
erage length of hospitalization in these wards, regardless of
the disease, shows that it is similar for all diseases and wards
(Figure 3), except for sarcoidosis. The mean length of hos-
pitalization in tuberculosis and lung disease wards was 7.7
days (sarcoidosis 5.2 days), internal medicine ward 6.6 days
(Still's disease 6.5 days), rheumatology ward 6.2 days (Still’s
disease 6.2 days, scleroderma 6 days), and dermatology ward
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5.3 days (scleroderma 5.5 days) (Figure 3). There are no data
on the length of hospitalization for sarcoidosis in lung dis-
ease wards in Poland.

LOS vs Multimorbidity (Volume)

The mean length of hospitalization increased with each ad-
ditional comorbidity, whereby 3 additional comorbidities pro-
longed the average hospital stay by more than 4 times. The
greatest differences were observed for Still’s disease; how-
ever, the dispersion of results for 2 and 3 comorbidities was
comparable to or smaller than other diseases. Details are pre-
sented in Table 3.

LOS vs Multimorbidity (Types)

A large variation was observed in the mean length of hospital-
ization for Still’s disease in the group of patients with parasit-
ic and respiratory diseases as compared to other comorbidi-
ties. The average length of hospitalization among persons with
parasitic diseases was the longest in scleroderma and sarcoid-
osis patients. The second most common group of comorbidi-
ties in patients with sarcoidosis was skeletal diseases. Among
patients with scleroderma, these were cardiovascular diseases;

[Chemical Abstracts/CAS]
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Table 2. Mean, standard deviation, and median hospitalization for sarcoidosis and Still’s disease by age group, including all recorded

hospitalizations.

Sarcoidosis

Median

Mean

Scleroderma

Source: own elaboration. SD — standard deviation.

[ Mean for disease
Il Mean fora ward

Tuberculosis and
lung disease

Lung disease

Dermatology

Sarcoidosis

Scleroderma Still

Rheumatology Internal medicine Rheumatology

Figure 3. Mean length of hospitalization for sarcoidosis and Still’s disease in 2 wards with the highest percentage of hospitalizations
for a given disease and the mean length of hospitalization (irrespective of the disease) in these wards, including all recorded
hospitalizations. Software: R Core Team (2021). R (Version 4.1.1): A language and environment for statistical computing.

R Foundation for Statistical Computing, Vienna, Austria.

however, in this group of patients, hospitalizations were clearly
shorter in patients with cancer. Details are shown in Figure 4.

Discussion

The current study is the first study based on a large national
database to investigate patient characteristics related to the
length of hospital stay for selected rare diseases (sarcoidosis,
Still's disease, and scleroderma) in Poland. The average length

of hospitalization over the selected period in the diseases was:
sarcoidosis 5.39 days, scleroderma 6.22 days, and Still’s dis-
ease 7.44 days, and was shorter for each of the diseases ana-
lyzed compared with the length of hospitalization for second
and subsequent stays. There were no substantial differences
in length of hospitalization between males and females, but
the average length of hospitalization increased with each ad-
ditional comorbidity.
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Table 3. Mean length of hospitalization for the analyzed diseases in the group of patients with 1, 2, or 3 comorbidities, including all

recorded hospitalizations.

Median

Mean

Source: own elaboration. SD — standard deviation.

[A | B] Certain infectious and parastic disease

[J] Disease of the respiratory system

[N] Diseases of the genitourinary system

[M] Diseases of the musculoskeletal system and connective tissue

[L] Diseases of the skin and subcutaneous tissue

[1] Diseases of the circulatory system

[K] Diseases of the digetsive system

[C] Neoplasm

[E] Endocrine, neutrional amd metabolic disease

W still
[ Scleroderma
Il Sarcoidosis

4 6 8 10 12 14 16 18 20

Figure 4. The mean length of hospitalization in patients with the analyzed diseases and comorbidities, including all recorded
hospitalizations. Software: R Core Team (2021). R (Version 4.1.1): A language and environment for statistical computing.

R Foundation for Statistical Computing, Vienna, Austria.

Across studies and countries, patients with rare diseases had
longer hospital LOS. In Switzerland, patients with 1 rare dis-
ease had longer LOS by 28% and 49% if they were diagnosed
with more than 1 rare disease. They were also associated with
higher Intensive Care Unit (ICU) admissions, longer ICU LOS (in-
crease by 14% and 40% for 1 and >1 rare disease), and higher
30-day readmissions [18]. A study of Italian patients showed
that patients with rare diseases had more hospital admissions
and longer average hospital stays as compared to the general
population [19]. In a Unites States (US) population study, pa-
tients with rare diseases had a longer LOS (6.3 days) compared
to those with common conditions (3.8 days) [20]. Similar re-
sults were reported for Australian patients [21].

In Poland, the average length of stay fell by 0.8 days between
2008 and 2019 (from 7.5 in 2008 to 6.7 in 2018) [17]. The an-
alyzed data show that the average length of stay for the se-
lected rare diseases in Poland was similar to that of the gener-
al population (especially for the last years subject to analysis).
We found that LOS for Polish sarcoidosis patients is similar
to that of US or Swiss patients. Sarcoidosis patients are re-
ported to have similar average lengths of stay as non-sarcoid-
osis hospitalizations [10]. However, a Swiss population study
found that sarcoidosis was related to an increased hospital
stay (6 days vs 4 days for controls) [24]. The mean LOS for
the US scleroderma patients was 6.6 days, which is almost 1
day longer than we observed for the Polish patients [25]. The
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mean LOS in a US study of a systemic scleroderma (SS) co-
hort was 5.5 days for SSc-related admissions and 5.7 days for
non-SSc-related admissions [26]. Longitudinal data show the
average length of stay for Still's disease patients in Australia
was 9 days, the same as we observed for the Polish popula-
tion [27]. A single-center study of 30 patients with adult-on-
set Still’s disease in Pakistan noted an average hospital length
of stay of 12.5 days, much longer than for the Polish popula-
tion in our analysis [28].

In our analysis, sex did not significantly influence the length
of stay. Similar findings were reported in other studies. For
scleroderma patients in the US, there were no statically sig-
nificant differences between LOS in men and women. LOS in-
creased with age, however, and it was the highest in patients
>65 years old [25].

Across studies, advanced age was associated with inappropriate
hospital stay and prolonged bed use [13]. In our study, patients
with advanced age had longer LOS than the general Polish pop-
ulation (6.8 days). This was true for sarcoidosis in persons aged
75+ (with the average LOS of 8.2 days) and scleroderma in pa-
tients aged 75+ (average LOS of 7.6 days). LOS in Still’s disease
patients was longer than the Polish average for all age groups
apart from 18- to 34-year-olds. The longest LOS was observed
in the youngest age group (0-18 years old) with 11.2 days of
hospitalization and in the group of patients aged 65-74 with
12.7 days of hospitalization. Patients who were older or had
other health conditions were more likely to require longer hos-
pital stays, reflecting the multifaceted nature of these diseases
and the impact they can have on overall health.

We observed that multimorbidity greatly prolonged hospital-
ization in patients with rare diseases, increasing it 2-fold for
2 comorbidities and 4-fold for 3 comorbidities. Similar obser-
vations were made with regard to patients with common con-
ditions, where a greater number of chronic diseases was as-
sociated with longer hospital stays. A Swiss study on elderly
people (>65 years of age) found that the length of stay dou-
bled in the presence of multimorbidity (7.9 days for patients
with single condition and 14.3 for patients with multimorbid-
ity) [29]. An increased LOS was also observed for the num-
ber of affected body systems, with an odds ratio (OR) of >20
for individuals with more than 7 affected body systems [30].

Comparing the mean for Polish hospital wards, the average
LOS for all analyzed diseases was similar to that of the gen-
eral population [31], suggesting that the studied conditions
did not have a significant impact on how long patients had to
stay in the hospital. However, when a specific diagnosis was
considered, patients with Still’s disease had greatly prolonged
length of stay in the group of patients with parasitic and re-
spiratory diseases.
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These findings highlight the need for more targeted and per-
sonalized treatment. By identifying and addressing the under-
lying factors that drive the length of hospitalization, healthcare
providers may be able to reduce the burden of hospitaliza-
tion and improve the overall outcomes in these populations.

In summary, this study is the only report to date that charac-
terizes the length of stay for sarcoidosis, Still's disease, and
scleroderma in Poland. Although in general, the length of stay
for the analyzed rare diseases did not differ from the Polish
average, we identified factors that extended patient’s stay in
hospital. These were advanced age, second-time and subse-
quent hospitalization, and multimorbidity. Overall, this study
adds to the growing body of evidence highlighting the com-
plex nature of rare chronic diseases such as sarcoidosis, Still’s
disease, and scleroderma. By better understanding the fac-
tors associated with hospitalization length, healthcare pro-
viders can work towards more effective prevention and man-
agement strategies, ultimately improving the lives of patients
with these challenging conditions.

Study Advantages and Limitations

This epidemiological study’s main strength is that it used pop-
ulation-based registry data related to hospital data, which en-
abled analysis of the inpatients’ characteristics and trends in
length of stay of patients with sarcoidosis, scleroderma, and
Still's disease. Therefore, we were able to estimate the health-
care burden of those RDs in a large cohort of patients.

The limitation of the study is its descriptive and explorato-
ry nature aimed at investigation of length of hospital stay as
an organizational factor in the management of rare diseases.
Further research and statistical analyses are needed to show
the strength of the impact of individual factors on length of
stay. In the long-term research perspective, it is also worth an-
alyzing length of stay as an indirect cost-generating factor in
health care. These results can be used for more efficient orga-
nization and financing of treatment of rare diseases in Poland
and across the globe.

Conclusions

The issue of rare diseases in Poland is receiving increasing at-
tention. It can be concluded that rare diseases are a special
and specific group of diseases that require individual analy-
ses, which can only be performed on the basis of large na-
tional data registers.

The main aim of this study was to analyze selected predictive
factors and the length of hospital stay in chosen rare auto-
immune diseases in Poland. Considering the previous cycle of
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epidemiology research, this study includes the analysis of sar-
coidosis, systematic sclerosis, and adult-onset Still’s disease.

The study showed that hospitalizations of selected rare dis-
eases do not cause a significant burden for the healthcare
system. Therefore, the strategy that has been implemented
so far in inpatient treatment of rare diseases should be con-
tinued. However, it is important to draw public and social at-
tention to the very issue of rare diseases in order to improve
the quality and availability of care for patients with rare dis-
eases. Due to the specificity of their disease, these patients
tend to have difficulties in obtaining a proper diagnosis, and
it often takes a long time before they get to the right special-
ist and start treatment [32].

The results of the conducted research also showed that ad-
vanced age and comorbidities are important factors determin-
ing the length of hospitalization. The average length of hospi-
tal stay for selected rare diseases in Poland is not longer than
the EU average, so it can be assumed that the process of in-
patient treatment in Poland is optimal.
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