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Abstract
In Poland, no statistical data are available concerning the analysis of the incidence of pneumonia in inpatient children. The
requirement for these data results mainly from the need to prepare systemic and economic solutions.
Aim This study aimed to use reported data for evaluating pneumonia incidence rates among hospitalised children and other
parameters in various age groups.
Subject and methods A detailed analysis was performed as part of the Operational Programme Knowledge Education
Development co-financed by the European Social Fund. Services reported to the National Health Fund in 2014 were considered,
including pneumonia incidence among hospitalised children and mortality in specific age groups.
Results In 2014, a total of 68,543 children were hospitalised for pneumonia (68% of all hospitalisations for acute respiratory
diseases). Within each of the analysed age groups, boys were hospitalised more frequently. Irrespective of the place of residence,
infants were most commonly hospitalised. It was observed that there was a significant difference between the incidence rate of
pneumonia among hospitalised children in all analysed groups depending on the province. The average length of stay was
7.29 days, with infants requiring the longest stays (7.96 days), and 1.8% of children were rehospitalised within 30 days due to
recurrence of pneumonia. The most commonly coded pathogens responsible for pneumonia includedMycoplasma pneumoniae,
Streptococcus pneumoniae and Chlamydia spp. A total of 19 inpatient hospital deaths in the course of pneumonia were reported.
Conclusions Based on our findings, it is warranted to utilize epidemiological knowledge for the planning of an appropriate level
of service commissioned both in outpatient and inpatient facilities as well as for the estimation of institutional and staff needs
necessary to secure these services.
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Introduction

Pneumonia in children is one of the most common reasons for
encounters with paediatricians or family physicians both in the
outpatient and inpatient settings. It is the cause of considerable
morbidity and mortality, especially in children aged up to
5 years; however, the incidence of pneumonia and mortality
is gradually decreasing (Troeger et al. 2017). According to the
United Nations (UN) data, the incidence of pneumonia in
highly developed countries is estimated at 1 per 66 children
compared to 1 per 5 in low- and middle-income ones (Rudan
et al. 2013). Epidemiological data in Eastern European coun-
tries, including Poland, regarding pneumonia in children re-
main scarce; however, several clinical and epidemiological
studies have been published (Harat et al. 2013; Pawłowski
and Stelmach 2017). The demand for epidemiological data
on this disease entity in children results from the need for a
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well-thought-out implementation of systemic solutions that
would—first of all—include the evaluation of health needs
in this age group. Epidemiological knowledge is essential
for the planning of an appropriate level of service commis-
sioning both in outpatient and inpatient facilities as well as for
the estimation of institutional and staff needs necessary to
secure these services. Therefore, any epidemiological data
from the countries in which hospital payment is based only
on the National Fund may be helpful for other similar
healthcare systems in Europe and other non-European
countries.

The ‘Maps of Heal th Needs: A Systemic and
Implementation Analyses Base’ co-financed by the European
Social Fund as a part of the Operational Programme
Knowledge Education Development, is a project that aims to
implement activities and solutions in the Polish healthcare sys-
tem (Ministry of Health 2016). Its purpose is to conduct discus-
sions related to the aforementioned topic with the participation
of National and Provincial Consultants both in paediatrics and
respiratory medicine and to address decisions made by those
who manage medical care in Poland at the national, regional
and primary levels carried out by individual service providers.

The aim of this study was to analyse available data on
pneumonia in children reported to the Polish National
Health Fund (Narodowy Fundusz Zdrowia, NFZ) in order to
evaluate epidemiological parameters, including incidence and
mortality in children.

Material and methods

Study population

The study population comprised all children in Poland divided
into three age categories (0–1-year-old, 2–5-year-old, and 6–
17-year-old) in whom a hospitalisation was reported in 2014
due to the following diagnoses based on the International
Classification of Diseases, 10th Revision (ICD-10): A37,
B44, J10–J18 and J69.

Data collection

The data used in this study were derived from the Polish
National Health Fund (Narodowy Fundusz Zdrowia – NFZ),
which paid for all healthcare services in accordance with the
principles of Diagnosis-Related Groups (DRG) based on the
ICD-10 diagnosis.

The analysed database contained the following
information:

– Children ID, including sex, age and address
– Type of ward providing hospitalisation
– Aetiological factors

– Accessibility to hospitals
– Reported ICD-9 code procedure
– Mortality rate within 90 days of discharge from hospital,

including in-patient hospital deaths based on the available
data from Ministry of Digital Affairs at the request of the
Ministry of Health.

Statistical analysis

Statistical analysis was conducted using the R software, ver.
3.3.1, mainly based on the data.table package. The analyses
used the data reported with the SWIAD reporting message
from 1 January to 31 December 2014. Univariate analysis of
variance test was used to differentiate the incidence rate of
pneumonia between the province and the differences in each
age group.Multifactorial analysis of variance test was used for
a comparison of the percentage of death among children, de-
pending on the province and age group.

The registered incidence rate in this study was defined as
the number of new children hospitalised with a pneumonia
reported within the publicly funded healthcare system per
100,000 children during the year. The rates were calculated
taking into account the age of the children. A first-time patient
was defined as a hospitalised child reported to the NFZ if they
first appeared in the system with the diagnosis of pneumonia
in 2014.

The analyses also considered:

– statistical data for the year 2014 provided by Statistics
Poland, according to which boys predominated in every
age group (Central Statistical Office 2015) three path-
ways through which children hospitalised with pneumo-
nia appeared in the healthcare system: a hospital, special-
ist outpatient care (SOC) and an accident & emergency
department (A&E)

– Number of hospitalisations by age and sex
– ALOS – average length of stay (in days)
– MLOS – median length of stay (in days)

Results

General data

In 2014, a total of 68,543 children were hospitalised for pneu-
monia, accounting for 68% of the total number of
hospitalisations for acute respiratory diseases. There were
1.07 hospitalisations per 1 patient. The number of
hospitalisations in 395 hospitals all over Poland was 73,255,
58,379 of which (80% of all hospitalisations) were carried out
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in 194 hospitals (49% of all hospitals), mainly in paediatric
wards (83.6%).

In the entire paediatric population up to 18 years of age, as
many as 40.9% were infants, 40.9% were children aged 2 to
5 years, and 18.2% were children aged 6 years or older.
Within each of the age groups analysed, boys were
hospitalised more frequently, although the greatest percentage
of boys was observed in the infant group. The average length
of stay was 7.29 days with the longest stays among infants,
namely 7.96 days. The mean age of the paediatric patient
requiring hospitalisation for pneumonia was 3.25 years. The
specific data on the percentage of all hospitalisations and the
average and the median length of stay (ALOS and MLOS) by
age are presented in Table 1.

The percentage share relative to the hospitalised paediatric
population because of pneumonia was as follows—children
up to 1 year of age constituted as much as 42.7%, children 2 to
5 years of age— 38.7%, and children above 6 years of age—
18.6%.

The registered incidence of pneumonia among
hospitalised children and distribution of pneumonia
incidence in provinces in Poland

Irrespective of the place of residence, children aged up to
1 year were hospitalised for pneumonia most frequently
(3847.26 per 100,000). This parameter reached the value of
1572.72 per 100,000 in children aged 2 to 5 years and 270.59
per 100,000 in those aged 6 to 17 years. The lowest values in
children aged 0 to 1 year and 6 to 17 years were recorded in
the Zachodniopomorskie Province, and those in children aged
2 to 5 years were recorded in the Świętokrzyskie Province.

The distribution of pneumonia incidence among hospitalised
children and the average length of stay (ALOS) in the provinces
of Poland is illustrated in Fig. 1. The intensity of the colour of a

province corresponds to the level of incidence per 100,000
children (with the lowest total value of 658 per 100,000 chil-
dren being observed in the Zachodniopomorskie Province and
the highest total value of 1625 per 100,000 children in the Łódź
Province). The size of the circle corresponds to the absolute
number of new cases in a province (with the maximum number
of 8753 cases being observed in theMazowieckie Province and
the minimum number of 1465 cases in the Świętokrzyskie
Province) and considers the three pathways of access to the
healthcare system for each patient, i.e. SOC, hospitals and
A&E departments. The longest average length of stay
(ALOS) in hospital was observed in the Podlaskie Province
(7.97 days), and the shortest in the Pomorskie Province
(6.30 days).

Comparison of the incidence rate of pneumonia
depending on the province

It was observed, that there is a significant difference (p < 0.05)
between the incidence rate of pneumonia among children de-
pending on the province (Table 2). The highest values were
observed in the Łódź, Podlaskie, Opolskie and Kujawsko-
Pomorskie Provinces. The lowest one, were found in the
Zachodniopomorskie, Pomorskie, Świętokrzyskie and
Śląskie Provinces (Fig. 2). Despite the fact that the most cases
of pneumonia were registered in the Mazowieckie Province,
the province, after the Śląskie Province, achieved one of the
lowest rates per 100,000 children. Moreover, ANOVA test
results showed significant differences in analysed province
for all age groups (Table 2).

Rehospitalisations

A total of 6089 rehospitalisations within 30 days of discharge
were recorded, accounting for 8% of the baseline number of

Table 1 Detailed data on the percentages of all hospitalisations for pneumonia in the paediatric population by age and sex

No. of
hospitalisations

Percentage of
hospitalisations

Number
of patients

Percentage
of patients

No. of hospitalisations
per patient

Number of
patient-
days

ALOS MLOS

Total 73,255 100 68,543 100 1.07 534,334 7.29 7

0–1 year 30,208 41.24 28,006 40.86 1.08 240,340 7.96 7

F 12,650 41.88 11,825 42.22 1.07 99,928 7.90 7

M 17,558 58.12 16,181 57.78 1.09 140,412 8.00 7

2–5 years 29,919 40.84 28,064 40.94 1.07 200,355 6.70 6

F 13,482 45.06 12,689 45.21 1.06 91,200 6.76 7

M 16,437 54.94 15,375 54.79 1.07 109,155 6.64 6

6–17 years 13,128 17.92 12,473 18.20 1.05 93,639 7.13 7

F 6179 47.07 5866 47.03 1.05 44,616 7.22 7

M 6949 52.93 6607 52.97 1.05 49,023 7.05 7

F, female; M, male; ALOS, average length of stay in days; MLOS, median length of stay in days
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hospitalisations. Of these, 1340 rehospitalisations (22% of
6089; 1.8% of the total number of hospitalisations) were as-
sociated with another diagnosis of pneumonia.

Seasonality of pneumonia cases

A pronounced seasonality of cases and hospitalisations for
pneumonia was observed, with the nadir in the summer
months (from June to August) and an increased incidence
in the period of autumn and winter. Hospitalisations for
pneumonia in 2014 peaked in the middle of March (early
spring). The second wave was observed in November and
December, with a characteristic decline over the Christmas
period (Fig. 2).

Aetiological factors of pneumonia in children

In the case of 44,794 hospitalisations (61%), codes for pneu-
monia caused by an unidentified aetiologic factor were

assigned. An ICD-10 code for bacterial pneumonia was
assigned in 16,454 cases (22.5%) and a code for viral pneu-
monia in 10,186 cases (13.9%). In 689 cases, Bordetella
pertussis infection as a cause of pneumonia was the reason
for hospitalisation. A diagnosis of pneumonia caused by the
influenza virus was made in 570 cases of hospitalisation,
aspiration pneumonia in 543 and fungal infection in 19
cases. In the group of 16,454 hospitalisations coded as bac-
terial pneumonia, a detailed pathogen was attributed in only
23% of the hospitalisations. The most commonly coded
pathogens were Mycoplasma pneumoniae, Streptococcus
pneumoniae and Chlamydia spp. in 2398, 304 and 212
hospitalisations, respectively. Code for the unspecified bac-
terium was pointed out in 13,126 hospitalisations. Other
repor ted pa thogens (<100 separa te ly) included
Staphylococcus spp., Escherichia coli, Haemophilus
influenzae, Klebsiella pneumoniae, Pseudomonas spp., other
oxygen-depended Gram (−) bacteria and Streptococcus
group B.

Fig. 1 Registered incidence of
pneumonia among hospitalised
children and the average length of
stay (ALOS) in hospital in the
provinces of Poland

Table 2 Results of one-way
ANOVA for the incidence rate of
pneumonia among hospitalised
children by province for age
groups (in total and in subgroups)

Age group Source of variation df Sums of squares Mean square F statistic P

0–17 Province 15 37,966,899 2,531,127 7.181 <0.0001

Residuals 364 128,299,702 352,472

0–1 Province 15 704,234,797 46,948,986 4.0963 <0.0001

Residuals 356 4,080,267,843 11,461,427

2–5 Province 15 120,202,670 8,013,511 9.1899 <0.0001

Residuals 356 310,428,856 871,991

6–17 Province 15 2,890,558 192,704 4.8644 <0.0001

Residuals 356 14,103,043 39,615
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Accessibility to hospitals in Poland

The analysis also included the accessibility to hospitals to
children diagnosed with pneumonia. When analysing areas
within a 20, 30, and 40 km radius of a public healthcare facil-
ity, some of the provinces of Poland were not covered in full.
Even in the radius 40 km, three region still had poor accessi-
bility to the nearest hospital: Gryfice county in the
Zachodniopomorskie Voivodeship, Słubice county in the
Lubuskie Voivodeship and Bieszczady county in the
Podkarpackie Voivodeship. Only when a radius of 50 km
was set did the coverage include all of Poland.

ICD-9 medical procedures reported in children
hospitalised for pneumonia

In accordance with the International Classification System for
Surgical, Diagnostic and Therapeutic Procedures (ICD-9, ver-
sion 5.36), the ten procedures most commonly reported in
children hospitalised for pneumonia were analysed.1 Among
these, the ‘diagnostic interview and evaluation’ procedure was
most commonly reported (in 96% of the cases). Obtaining a
plain chest radiograph was recorded in 57,174 (78%)
hospitalisations. Antibiotic administration was recorded in 3/
4 of the patients, while administration of oxygen using various
methods was only recorded in 53% of the cases. Intravenous
rehydration was recorded in 43% of the hospitalisations but
establishing vascular access in order to administer medication
was only recorded in 35%. Urinalysis was coded in every
fourth child, while blood counts and C-reactive protein levels
were reported in 22% and 21% of the hospitalised patients,
respectively. Steroid injection was reported as a treatment in-
tervention in as many as 17% of the cases.

Mortality for pneumonia

A total of 117 deaths among children were reported in 2014
within 90 days of discharge from hospital. The total number of
in-patient hospital deaths was 19, including five deaths in
infants up to 1 year of age, four deaths in children aged 2 to
5 years, and ten in children aged 6 years or older. Cardiac and/
or respiratory arrest and respiratory failure were reported as
the principal cause of death. The diagnosis coded J96 (respi-
ratory failure) was established independently as the cause of
death in 46 children. In some of the children with pneumonia
reported as the cause of death, comorbid ICD-10 codes were
provided, which made it possible to identify underlying con-
ditions such as cerebral palsy, genetic syndromes, blood neo-
plasms or metabolic diseases. Based on the multifactorial
analysis of variance test in the pneumonia group, death was

statistically often observed in the group of children between 0
to 1 year; however, there were no differences depending on
the treatment in the analysed province (Table 3).

Discussion

In Poland in 2014, 68,538 childrenwere hospitalised for pneu-
monia, corresponding to 930 cases per 100,000. According to
the available data published by Statistics Poland, the paediat-
ric population aged up to 18 years was 7,367,100 at that time
(Central Statistical Office 2015), which allows estimating the
registered incidence among hospitalised children as 1 per 108
children. This value is higher than that observed in other coun-
tries with high per capita income even though it is notably
much lower than that observed in low- to intermediate-
income countries. For comparison, a total of 124,900
hospitalisations for pneumonia were recorded in the US in
2012. According to demographic data, the number of children
in the US at that time was 73.7 million, which makes it pos-
sible to calculate the incidence rate at 1 per 600, assuming a
negligible percentage of children requiring rehospitalisation.
This considerable difference between the data may, for exam-
ple, be due to the compliance with hospitalisation eligibility
criteria. In Poland, it is often the case that children who could
successfully be treated in the outpatient setting are admitted to
hospital. This situation may also be due to the accessibility to
general practitioners (GPs), including paediatricians, whose
number is decreasing yearly from a total of 12,531 in 2014
to 10,569 in 2017 (Information System Center Health
Protection 2018). The increasing staffing problems and the
increasing age of practising doctors (>70% of whom are over
50 years of age) may translate into restricted access to outpa-
tient care and therefore faster referral of the young children to
the hospital, even with mild pneumonia.

A separate analysis was conducted for the group of children
up to 5 years of age. According to our data, they accounted for
81.8% (56,070 children) of the hospitalised population, which
enables the incidence rate to be calculated at 0.02 per 1 child
per year. This is consistent with the data from other developed
countries (European Lung White Book n.d.-a, Chap. 16). It is
noteworthy that half of the population of small children re-
quired hospitalisation in their first year of life. Furthermore,
children aged up to 5 years were hospitalised five times more
frequently than older children and adolescents (81.8% vs
18.2%). In each age group, hospitalisations of boys predomi-
nated, which is consistent with the predominance of boys in
the population of children aged up to 17 years (Central
Statistical Office 2015). Jain et al. estimated the annual pneu-
monia hospitalisation in the US in children under 2 years of
age at 62.2 per 10,000 (Jain et al. 2015). Tong et al. found that
the annual frequency of pneumonia was also highest in the
group of children under 2 years. This trend was also observed

1 In 2014, the procedures that were completed were entered into the system
manually.
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after pneumococcal vaccine introduction (Tong et al. 2018).
Nguyen et al. also observed a considerably high percentage of
children aged up to 4 years in the population of Vietnamese
children hospitalised in three hospitals. Depending on the hos-
pital category, the percentage within this age group ranged
from 78.6% to 91.2%. The youngest children, aged up to
2 years, contributed to the percentage considerably. They re-
quired hospitalisation nearly three times more often than the
group aged 2 to 4 years, and seven times more frequently than
children aged 6 to 14 years. The percentage of hospitalisations
in the entire population of Vietnamese children among boys
was higher than that in Poland (63.8% vs 55.9%) (Nguyen
et al. 2017). In a South Korean study, 44.9% of all the pneu-
monia patients were children younger than 10 years (Health
Insurance Review & Assessment Service 2014). In the study
by Lee et al. the hospital admission rate was 43.5%. The
highest percentage was observed in the subgroup aged 1 to
3 years (Lee et al. 2016). In the multicentre Etiology of
Pneumonia in the Community (EPIC) study, children aged
up to 4 years accounted for nearly 70% (Jain et al. 2015).

The analysis in our study also included the average length
of stay (ALOS) in days for pneumonia, which equalled
7.29 days in 2014, which was shorter than LOS from an earlier
Polish study—10.1 days vs. 8.2 in 2007 and 2011, respective-
ly (Gajewska et al. 2016). In our study, infants were
hospitalised for the longest time (7.96 days); however, in
Gajewska et al.’s study, it was nearly 11 days and 9 days in
2007 and 2011, respectively (Gajewska et al. 2016).
Shortening the hospitalisation time in our study due to pneu-
monia confirms the nationwide trend observed for several
years; however, it is still is too long. For comparison, in the
US, the average length of stay irrespective of the reason for
hospitalisation was 3.9 days in 2012. The shorter lengths of
stay there were likely due to the insurance system in the USA,
which is based on private insurance in as many as 43.6% of
the cases, and a different settlement system for state insurance
than that in Poland, which is mainly based off of the National
Fund payment (Witt et al. 2014).

In our study, we also compared the incidence of pneumonia
with the dependency on the analysed province. We found, that

Table 3 Results of multifactorial
ANOVA for the percentage of
deaths among the children with
pneumonia by province and age
group

Source of variation df Sums of squares Mean square F statistic P

Province 15 0.00157 0.0001044 1.100 0.35160

Age group 2 0.00127 0.0006362 6.700 0.00128

Province*Age group 30 0.00215 0.0000717 0.755 0.82751

Residuals 1114 0.10508 0.0000943

Fig. 2 Daily number of
hospitalisations for pneumonia in
children, in Poland, in 2014
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there is a significant difference (p < 0.05) between the inci-
dence rate of pneumonia among children depending on the
province. Based on the available data, it is difficult to clearly
explain the observed differences between them. They can re-
sult from many aspects, e.g. reporting (increase in the number
of cases), coexistence of risk factors or availability to hospital
and other treatment regimens.

We also analysed the number of rehospitalisations within
30 days of discharge from the hospital. In 2014, 8% of
rehospitalisations in the paediatric population were reported
irrespective of the reason, while 1.8% of the total number of
hospitalisations were subsequent stays for pneumonia. Our
data were similar to the retrospective evaluation of a cohort
of children hospitalised during a period of 4 years in 43 hos-
pitals in the US for pneumonia. Neuman et al. observed 7.7%
all-cause rehospitalisations and 3.1% rehospitalisations for
pneumonia (Neuman et al. 2014).

Based on the analysis of the available data, a pronounced
seasonality of cases and hospitalisations for pneumonia could
be observed, with the nadir in the summer months (from June
to August) and an increased incidence in the period of autumn
and winter. In Tong et al.’s study, seasonality of pneumonia
was consistent during 2008–2014, with a peak in the winter
months (Tong et al. 2018). In a Korean study, presentation
rates were highest in April, followed by January, March and
May. In the summer months (June through August), authors
observed the lowest number of Emergency department visits
due to pneumonia (Lee et al. 2016). In our study,
hospitalisations for pneumonia in 2014 peaked in the middle
of March, which temporarily coincided with the influenza
epidemic in Poland (National Institute of Public Health n.d.).
This may be explained, for instance, by the synergy between
an infection with the influenza virus and abacterial infection,
e.g. with Streptococcus pneumoniae. The analysis of pneumo-
nia diagnoses according to the aetiological factor points to a
very high number of pneumonias coded as pneumonia of un-
specified aetiology or bacterial pneumonia caused by unspec-
ified bacteria. Our data are similar to a cited Korean study in
which undetermined origin was the most frequent diagnosis
59.3% (Lee et al. 2016). Our data could be explained by the
widespread use of empirical antibiotic therapy and the lack of
diligence in reporting microbiological tests. This may also
refer to the poor status of the microbiological evaluation of
pneumonia in some hospitals. Moreover, the payer does not
require a bacteriological test or other microbiological studies
be reported in cases of the diagnosis of pneumonia.

It is worth bearing in mind that there was a considerable
percentage of coded atypical infections in the paediatric pop-
ulation, in which—with the exception of the infantile peri-
od—Streptococcus pneumoniae is the most common patho-
gen causing community-acquired pneumonia. The highest
percentage of children with mycoplasmal pneumonia
(57.7%) was observed by Lee et al. (2016). The low

percentage of pathogens typical of community-acquired pneu-
monia among the hospitalised patients in our study may be
due to the reasons mentioned above. Furthermore, it cannot be
excluded that many pneumonia cases are managed in the out-
patient setting, as evidenced by a relatively low hospitalisation
rate for pneumonia in the Polish population aged over 15 years
compared to the other European countries, e.g. according to
the 2012 data by the WHO, Eurostat, and the World Bank:
150.4 per 100,000 in Poland, 516.0 per 100,000 in Finland,
246 per 100,000 in Hungary, 200.3 per 100,000 in Germany,
186.7 per 100,000 in France and 176.2 per 100,000 in the
Czech Republic (European Lung White Book n.d.-b, Chap.
18). Furthermore, the reduction in the incidence of pneumo-
coccal pneumonia following the introduction of a vaccine is of
note. A published analysis of the incidence of pneumonia after
the 2006 introduction of a 7-valent pneumococcal vaccine in
Kielce, Poland, showed a nearly 65% reduction in the inci-
dence based on this aetiology (Patrzałek et al. 2010). Similar
findings were published in Australia and in the USA (Jardine
et al. 2010; Simonsen et al. 2011; Tong et al. 2018).

Our analysis also included the accessibility to hospitals in
cases where children diagnosed with pneumonia required
hospitalisation. The use of a radius of 50 km of the nearest
hospital provided coveragewith inpatient facilities to all children.
The question is, if 50 km to the nearest hospital is close or rather
too far? In cases of uncomplicated pneumonia, it is important to
secure a bed in a hospital that is closest to the child’s place of
residence. Children with pneumonia complications require trans-
port to specialist centres. For instance, a trend of sending paedi-
atric patients to specialist centres is observed in the USA.
According to the recently published data from four most popu-
lated states, the number of children requiring hospitalisation de-
creased, while transfer to higher reference centres increased
(24.6%); however, the highest percentage of children transferred
to other hospitals was observed in patients with abdominal pain
and patients with asthma (França and McManus 2018).

As part of the project, the ten most commonly reported
procedures performed during hospitalisations were identified
based on the International Classification System for Surgical,
Diagnostic and Therapeutic Procedures: ICD-9, Polish ver-
sion 5.36 (ICD-9-PL). In 78% of the cases, a radiological
study was reported, while ultrasonography, a procedure that
is highly significant due to radiological safety, was not among
the most commonly performed procedures. Interestingly, in
17% of the cases, steroid use in children with pneumonia
was reported even though these drugs were not included in
the guidelines on the treatment of pneumonia in 2014.

The in-hospital morbidity of 0.03% in our study (n = 19) is
similar to that in the Korean report (Lee et al. 2016); however, a
significant difference was observed between our data and the
data published by the National Tuberculosis and Lung Disease
Research Institute on the mortality for pneumonia. (National
Tuberculosis and Lung Disease Research Institute 2015).
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Moreover, from the Eurostat data, a total of 108 children aged up
to 15 years and 19 children aged 15 to 19 years died for pneu-
monia or its complications (Eurostat n.d.). This discrepancymay,
among other reasons, be due to the inability to complete death
certificates correctly. Circulatory or respiratory arrest as a mani-
festation of acute respiratory failure, which is commonly indicat-
ed as the cause of death in death certificates, is not a cause of
death but a consequence of a primary cause. The J96 code (re-
spiratory failure) as the cause of death in 46 children and as a
comorbid condition for pneumonia in nine children is among the
so-called ‘garbage codes’. According to the WHO, garbage
codes are those ICD-10 codes that correspond to imprecise and
inaccurate descriptions of conditions and diseases, which makes
a precise definition of the cause of death impossible. Our findings
may be universal, especially for other communities with similar
health care systems. Firstly, comparing with other available data
from European and non-European countries presented in the
discussion highlights their value. Secondly, the use of the univer-
sal ICD-10 codes provided an unselected sample of hospital
episodes. This made it possible to use data from the National
Health Fund for international comparisons, where ICD-10 codes
are used. Moreover, it makes the National Health Fund an im-
portant source of data for the health economy. Thirdly, the epi-
demiological data presented in the article can also be used by
international organisations and institutions in their own studies.
For instance, the Global Burden of Disease (GBD) study, the
most comprehensive worldwide observational epidemiological
study to date, collects data from all over the world and provides
a tool to quantify health loss from hundreds of diseases, injuries
and risk factors so that health systems can be improved and
disparities can be eliminated.

Our study has some limitations. The most important in-
cludes the fact that aetiological factors were based on the
ICD-10 codes. Some of them, as authors believe, were sec-
ondary to bacteriological findings during hospitalisation, but
more probably they were related to the DRGs and secondary
to the highest reimbursement of patient’s treatment costs.

Our analysis raises several questions for future investiga-
tions. Firstly, why are there still so many hospitalisations due
to respiratory diseases? Secondly, what is the importance of
the distance of residence to hospitals, insurance and LOS in
the hospital? Thirdly, how to shorten the LOS, increase the
efficiency of the hospital system and reduce costs without
jeopardising the quality of care. Understanding these factors
will provide the information needed to plan and implement
evidence-based prevention and treatment strategies.

Conclusion

In summary, the data presented by the authors of the present
paper are quite consistent with those available in the literature.
Differences are mostly identified for the aetiological factors of

pneumonia in the population of children requiring
hospitalisation. The use of automated data entry from medical
IT systems and the revision of the pricing of hospitalisations
by the payer depending on the patient’s condition and the
actual diagnostic and therapeutic costs may considerably im-
prove the analysed data.

Significance for public health

Pneumonia in children is one of the most common reasons for
encounters with paediatricians or family physicians both in the
outpatient and inpatient settings. Epidemiological data in
many European countries, also in Poland, regarding pneumo-
nia in children remain scarce. The demand for nationwide
epidemiological data on this disease in children results from
the need for a well-thought-out implementation of systemic
solutions that would—first of all—include the evaluation of
health needs in this age group. Epidemiological knowledge is
essential for the planning of an appropriate level of service
commissioned both in outpatient and inpatient facilities as
well as for the estimation of institutional and staff needs nec-
essary to secure these services. Analysis of the available data
with the evaluation of epidemiological parameters are impor-
tant for Health Founders worldwide.
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