
Clinical research

Corresponding author:
Dr. Robert Susło
Epidemiology and Health 
Education Division
Population Health 
Department
Health Sciences Faculty
Wrocław Medical University
Wroclaw, Poland
Phone: +48 71 784 18 13
E-mail: robert.suslo@umw.
edu.pl

1 Epidemiology and Health Education Division, Population Health Department, Health 
Sciences Faculty, Wrocław Medical University, Poland

2 Management, University Clinical Hospital, Wroclaw, Poland
3 Public Health Division, Population Health Department, Health Sciences Faculty, 
Wrocław Medical University, Poland

4 Department of General and Oncological Pulmonology, Medical University of Lodz, 
Lodz, Poland

Submitted: 17 June 2020, Accepted: 24 May 2021 
Online publication: 4 June 2021

Arch Med Sci
DOI: https://doi.org/10.5114/aoms/138145 
Copyright © 2021 Termedia & Banach

Influenza as an important factor causing increased risk 
of patients’ deaths, excessive morbidity and prolonged 
hospital stays

Jarosław Drobnik1, Piotr Pobrotyn2, Izabela T. Witczak3, Adam Antczak4, Robert Susło1

A b s t r a c t

Introduction: Influenza infection is associated with potential serious com-
plications, increased hospitalization rates and a higher risk of death.
Material and methods: A retrospective comparative analysis of selected in-
dicators of hospitalization at the University Hospital in Wroclaw was con-
ducted on patients with confirmed influenza infection and a control group 
during the 2018–2019 influenza season. The threshold for statistical signifi-
cance of differences between the groups was set at p < 0.05.
Results: The types of influenza viruses confirmed in the hospital patients 
were remarkably similar to those occurring in the general population in Po-
land. The largest numbers of influenza cases were observed at the depart-
ments related to internal medicine where patients with cardiac, lung and 
renal diseases were hospitalized. The risk of death among the patients with 
confirmed influenza infection was significantly higher than among the other 
patients. The highest risk of death was observed among the patients with 
confirmed influenza infection at the departments related to internal medi-
cine. Considering patients from the entire hospital, the mean length of hos-
pital stay for those with confirmed influenza was 2.13-fold longer than for 
those in the control group. Comparisons of the median, minimum and max-
imum lengths of hospitalization between the patients with confirmed influ-
enza infection and the control group reveal even more distinct differences.
Conclusions: Significant differences in the selected indicators of hospital-
ization were observed between the patients with confirmed influenza in-
fection and the control group; they are associated with serious social costs, 
such as prolonged hospital stay and a higher risk of death during hospital-
ization in Poland.

Key words: mortality, aged, morbidity, medical economics, length of stay, 
multimorbidity, influenza vaccines, human influenza, hospital economics.

Introduction

Influenza and influenza-like infections are seasonal issues. Influenza 
infections occur as an epidemic or (less frequently) a pandemic, incurring 
significant direct, indirect and social costs [1] as about 500,000 patients 
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and families are impacted each year worldwide 
[2]. The morbidity among children reaches as high 
as 30%, the highest number of influenza cases is 
reported in children under 14 years old, and the 
frequency of complications among hospitalized 
children is as high as 57%, which requires pro-
longed hospitalizations and significantly increases 
their costs [3]. The social costs stem from a poor-
er quality of life, exclusion of influenza patients 
from their daily routines (including study or work), 
the treatment costs and from necessary care be-
ing provided to the patients, potentially and as 
needed, by others — mostly informal caregivers 
(family members in particular). According to the 
World Health Organization’s (WHO) recommen-
dations, confirmed and suspected influenza cases 
are registered by the National Influenza Centre 
(Krajowy Ośrodek ds. Grypy) and the Department 
of Influenza Research (Zakład Badania Wirusów 
Grypy) at the National Institute of Public Health 
– National Institute of Hygiene (Narodowy Instytut 
Zdrowia Publicznego – Państwowy Zakład Higieny 
[NIZP-PZH]) [4] over a period of 12 months, from 
1 October to the end of September the following 
year. In view of all this, influenza constitutes a se-
rious concern – from the point of view of both the 
government and the general public [5, 6]. 

In the case of homogeneous groups of patients 
any well-defined comorbidity adequately predicts 
mortality [7]. The numbers of influenza cases and 
flu-related fatalities seem to be remarkably under-
estimated, particularly in older age groups. Before 
the influenza immunization programme was insti-
tuted in the Netherlands, there were on average 
2.6 influenza deaths registered as fatalities, which 
were caused by other factors, for every registered 
influenza death from 1967 to 1989; therefore, the 
numbers included in the formal statistics of in-
fluenza mortality should be multiplied by at least 
3.6 [8]. Moreover, only 5% of influenza fatalities 
that were erroneously attributed to other causes 
referred to patients under 60 years of age, and 
this rate increased among older age groups: from 
12% for the range of 60 to 69 years, through 29% 
for the 70–79 age group, up to 54% for patients 
80+ years old. Importantly, most commonly, the 
influenza deaths were wrongly reported as being 
caused by cardiovascular (47%) or respiratory 
(23%) diseases as well as other illnesses (30%) [8]. 
A  similar issue, to various extents, was reported 
to be true in case of infectious diseases other than 
influenza, including the recent COVID-19 pandem-
ic-related deaths [9]. Despite problems finding 
precise data, it is known that seasonal influenza 
epidemics significantly increase mortality and car-
ry a  risk of complications; particularly sensitive 
groups are children younger than one year, adults 
aged 65 and older, pregnant women and patients 

with comorbidities. Every year, there are about 
35,000 influenza-related deaths and 200,000 in-
patient cases reported in the USA [10], while in 
European countries influenza epidemics usually 
affect approximately 5% to 15% of the popula-
tion. For the regions of Central and Eastern Eu-
rope, influenza infections require the hospitaliza-
tion of approximately 30  additional patients per 
100,000 inhabitants, concerning patients aged 65 
and older. Among these countries, Poland bears 
the highest estimated additional costs – over 5 
million EUR per year [11]. Early introduction of in-
tensive medical treatment is expensive, but – like 
pre-emptive intensive care unit admissions of not 
yet ventilated patients – has a potential to reduce 
excessive mortality in Poland as such patients 
have a significantly higher potential for a favour-
able outcome [12]. Unfortunately, in the case of 
serious influenza complications, the availability 
of expensive advanced treatment methods is lim-
ited in Poland, which may even lead to patients 
dying while on the waiting list, as in the case of 
pulmonary fibrosis [13]. Unfortunately, the popu-
larity of vaccine programmes is still unsatisfactory 
despite seasonal influenza being a serious health 
concern, especially for the elderly or patients 
with comorbidities. Not only do the elderly face 
the most serious influenza-related health issues 
and risks, but vaccine effectiveness is also at the 
lowest level in this population due to their poorer 
immune response in comparison with other age 
groups [14]. In the case of influenza vaccines se-
rious post-vaccination adverse reactions are rare 
or a  causal relation between vaccination and its 
potential complications cannot be established at 
all [15]. Therefore, the cocoon strategy based on 
herd immunity is even more attractive for seniors, 
as it decreases the risk of contact with influenza 
viruses by reducing – via immunization – the num-
ber of people who may transmit the virus to their 
family, friends and neighbours [16]. However, one 
obstacle here is a sceptical attitude to and avoid-
ance of immunization, which is growing stronger 
every year [17]. At the same time, people in Po-
land strongly believe that antibiotic treatment is 
both sufficient and required in the vast majority 
of infections, and the result is both high demand 
for antibiotic prescriptions and common antibiot-
ic self-medication for respiratory tract infections 
[18]. The issue of epidemic seasonal influenza 
prevention has always been relevant in the con-
text of care and nursing homes for the elderly and 
chronically diseased patients [19]. While making 
informed decisions about seasonal influenza vac-
cination, patients usually require proper support 
from the primary care physicians [20].

Also the authors’ own medical practice obser-
vations indicate that many Polish patients with in-
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fluenza signs and symptoms are reluctant to seek 
medical assistance in fear of financial loss due to 
doctor’s orders to temporarily refrain from work 
or in the hope that the infection will resolve itself 
without medical intervention. Another important 
issue is the insufficient number of confirmatory 
laboratory tests being performed, particularly as 
regards healthcare institutions without the facil-
ities to conduct these tests on their own. Conse-
quently, it is safe to assume that the numbers of 
reports concerning influenza cases and influenza 
suspected cases in Poland are underestimated. 

The study objectives were to determine dif-
ferences in selected indicators of hospitalization 
in a  multispecialty university hospital in Poland 
between patients with confirmed influenza infec-
tion and a control group (individuals without con-
firmed influenza), as well as their effects on the 
inpatient treatment costs. The specific research 
questions were whether influenza virus infection 
modifies mortality of hospitalized patients, pro-
longs hospitalization time or increases costs of 
treatment. In order to confirm the generalizability 
potential of the study results, the authors aimed 
to determine the types of influenza viruses that 
were identified in the patients of the University 

Hospital in Wrocław compared to those occurring 
in the general population in Poland.

Material and methods

In the first quarter of 2019 (during the epidem-
ic 2018–2019 influenza season), 310 cases of sus-
pected influenza infection that were monitored 
for influenza and ultimately verified as negative 
and 212 influenza cases in total were confirmed 
at all departments of the University Hospital in 
Wroclaw. Due to lack of compatibility of informa-
tion systems in different branches of the Univer-
sity Hospital, the complete medical records and 
pharmacoeconomic data were available for review 
only regarding the University Hospital units locat-
ed at 213 Borowska Street. Consequently, com-
parative analysis of hospitalization indicators was 
conducted for 130 patients who were treated in 
those units with confirmed influenza during their 
hospital stay and for a  control group of 260 in-
dividuals without confirmed influenza infection. 
The control group comprised patients randomly 
selected among people hospitalized in the oth-
er departments where the influenza cases were 
identified between 1 January and 31 March 2019. 
The size of the control group in each department 

Figure 1. Numbers of patients with confirmed influenza and numbers of deceased patients with confirmed influ-
enza infection, by department
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was determined by rounding up the number of in-
fluenza cases to the nearest ten. The random se-
lection was performed using the pseudorandom 
number generator available in the spreadsheet. 
The patients’ age, length of hospital stay and mor-
tality were analysed. The threshold for statistical 
significance of differences between the groups 
was set at p < 0.05.

Results 

Types of influenza virus

Among 130 confirmed (by virology testing) influ-
enza cases that occurred in the hospital during the 
2018–2019 influenza season in the first quarter of 
2019, 103 (77.7%) cases were caused by the type 
A  influenza virus, subtype A/H1N1/pdm09, while 
in 27 (20.8%) cases, the type A virus was identi-
fied without subtyping. There was no information 
available on any patients in the study group who 
contracted influenza despite being vaccinated 
against influenza in the 2018/2019 season.

Hospital departments where the influenza 
viral infections were confirmed

Over the study period, influenza cases were con-
firmed in 22 hospital departments; however, only 
half of them had more than two cases identified. 
The influenza infections were mostly observed in 
the departments related to internal medicine. The 
largest numbers of influenza cases (84 of total 
130) were reported at the Departments of Cardiol-
ogy (27 cases), Nephrology (19 cases), Internal and 
Occupational Diseases (18 cases), Gastroenterolo-

gy (10 cases) and Rheumatology and Internal Med-
icine (10 cases) – as presented in Figure 1.

Mortality among patients with confirmed 
influenza infection

Deaths of influenza patients were observed in 
9 hospital departments. The overall number of fa-
talities reported in the group of 130 patients with 
confirmed influenza infection was 20 (15.38%). 
The difference in the mortality rates was statisti-
cally significant: in the group of patients with in-
fluenza infection, the mortality rate was 6.66-fold 
greater than in the control group, where it was 
2.31% (6 out of 260 patients).

For the departments related to internal medicine 
with the largest numbers of influenza cases, a sta-
tistically significant relationship was found between 
incidence of influenza and fatality, and the highest 
fatality rate among the patients with confirmed in-
fluenza infection was reported by the Departments 
of Gastroenterology (40%), of Angiology, Hyper-
tension and Diabetology (40%) and of Internal and 
Occupational Diseases (27.78%) – as presented in  
Table I. Even higher values of this indicator were ob-
served in some departments where fewer patients or 
even a single patient with confirmed influenza were 
hospitalized but the statistical significance of the re-
lationship between incidence of influenza and fatali-
ty is doubtful due to the very small sample sizes.

Pooled analysis of the parameters under study

During the study period (first quarter of 2019), 
statistically significant differences in age, length 

Table I. Numbers of patients with confirmed influenza, numbers and percentages of deceased patients with con-
firmed influenza infection demonstrating statistically significant relationship between influenza incidence rate 
and fatality rate, by department

Hospital Department Influenza 
patients

Patients deceased 
due to influenza 
complications

% of deceased 
influenza  
patients

Department of Gastroenterology 10 4 40.00

Department of Angiology, Hypertension and Diabetology 5 2 40.00

Department of Internal and Occupational Diseases 18 5 27.78

Table II. Ages and main hospitalization indicators for patients with confirmed influenza infection and for the 
control group

Variable Patients with confirmed influen-
za infection (n = 130)

Control group (n = 260) Test 
result 

p-valueMean Median Standard 
deviation

Mean Median Standard 
deviation

Age [years] 61.5 66.0 20.3 49.5 59.0 25.8 < 0.05

Patient’s length of stay 
(department) [days]

17.8 14.0 16.3 6.3 3.0 10.6 < 0.05

Patient’s length of stay 
(overall hospitalization) [days]

21.3 18.0 18.3 9.9 4.0 18.6 < 0.05
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of department stay and overall length of hospital 
stay were observed between the group of patients 
with confirmed influenza infection and the control 
group (Table II).

The pooled analysis of the whole study group 
and the whole control group showed statistically 
significant differences in their age (mean: 61.59 
and 49.52 years, respectively). However, in the 
analysis of data from individual departments, it 
was found that although age-related differences 
were observed, they were not statistically signif-
icant for any hospital department with a number 
of influenza cases that would be sufficient to de-
termine the statistical significance of the inves-
tigated parameters (Figure 2). Thus, it should be 
assumed that age does not interfere with the find-
ings for the other parameters. 

Considering data from the entire hospital, sta-
tistically significant differences were found be-
tween the study group and the control group for 
the following parameters: length of stay in the giv-
en department and overall length of hospital stay.

The analysis of the individual units showed 
that among 12 hospital departments where the 
number of influenza cases was sufficient to per-

form an analysis of statistical significance for the 
parameters under study, statistically significant 
differences were observed in at least one parame-
ter at the following nine departments: the Depart-
ment of Anaesthesiology and Intensive Therapy, 
the Department of Angiology, Hypertension and 
Diabetology, the Department of Cardiology, the 
Department of Gastroenterology, the Department 
of Nephrology, the Department of Neurology, the 
Department of Ophthalmology, the Department 
of Transplantation and the Hospital Emergency 
Department. The only exceptions, where these 
differences were not confirmed, were the Depart-
ment of Internal and Occupational Diseases, the 
Department of Gynaecology and Obstetrics, and 
the Department of Rheumatology and Internal 
Medicine.

Length of patients’ stay in the hospital 
departments

The mean length of hospital stay of those pa-
tients with confirmed influenza infection was 
21.3 days, which was 2.13-fold longer than that of 
the control group (10 days).

Figure 2. Mean ages of patients with confirmed influenza infection and the control group, by department [years]
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For eight departments, statistically significant 
differences in the length of stay in a given depart-
ment were found between the group with con-
firmed influenza infection and the control group; 
among the departments with a sufficient number 
of patients for statistical analysis, such differences 
were not reported for the Department and Clinic 
of Internal and Occupational Diseases, the De-
partment and Clinic of Rheumatology and Internal 
Medicine, or the Hospital Emergency Department 
(Figure 3).

The largest statistically significant differences 
in the mean length of stay in a particular hospital 
department between the patients with confirmed 
influenza infection and the control group were 
observed at the Department of Nephrology, the 
Department of Ophthalmology, the Department 
of Neurology and the Department of Anaesthesi-
ology and Intensive Therapy: for the patients with 
influenza, they were 7.08-, 7.08-, 6.57-, and 6.11-
fold longer than for the control group, respectively. 
The smallest differences were observed at the De-
partment of Cardiology, the Department of Angi-
ology, Hypertension and Diabetology, the Depart-
ment of Gastroenterology, and the Department of 

Transplantation (2.28-, 3.17-, 3.91- and 4.48-fold 
longer stay concerning the patients with influen-
za; Figure 4).

The differences in the length of stay in a given 
department between the patients with confirmed 
influenza infection and the control group are 
even more distinctly illustrated by comparisons 
of the minimum and maximum lengths of stay 
and the medians calculated for individual hospi-
tal departments. The median length of stay at the 
Department of Transplantation in the case of the 
patients with influenza was 16.5-fold longer than 
that of the control group. For the Department of 
Neurology, the minimum length of stay for the pa-
tients with confirmed influenza infection was 22-
fold longer than that of the control group. At the 
Department of Nephrology, the maximum length 
of stay for the patients with confirmed influenza 
infection was 7.4-fold longer than in the control 
group.

Overall length of hospital stay concerning 
patients with confirmed influenza infection

Statistically significant differences in the over-
all length of patients’ hospital stay were also 

Figure 3. Mean lengths of stay in hospital department for patients with confirmed influenza infection and for the 
control group [days]
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Figure 5. Mean lengths of overall hospital stay for patients with confirmed influenza infection and for the control 
group [days]
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Figure 4. Mean lengths of stay in hospital departments (with statistically significant differences between groups) 
for patients with confirmed influenza infection and for the control group [days]
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observed in eight departments; among the de-
partments with a  sufficient number of patients 
for statistical analysis, such differences were not 
reported for the Department of Anaesthesiology 
and Intensive Therapy, the Department and Clinic 
of the Internal and Occupational Diseases or the 
Department of Rheumatology and Internal Medi-
cine (Figure 5).

The largest statistically significant differences 
in the mean overall length of hospital stay be-
tween the patients with confirmed influenza in-
fection and the control group were observed at 
the Department of Nephrology, the Department 
of Ophthalmology, the Department of Neurology 
and the Department of Gastroenterology: for the 
patients with influenza they were 7.81-, 7.08-,  
6.88-, and 5.26-fold longer than in the control 
group, respectively. The smallest differences were 
observed at the Department of Cardiology, the De-
partment of Transplantation and the Department 
of Angiology, Hypertension and Diabetology (2.24-,  
2.66- and 2.69-fold longer stay for the patients 
with confirmed influenza infection). The mean 
length of stay in the Emergency Department for 
the patients with influenza was 6.1-fold shorter 
than that of the control group (Figure 6).

The differences in the overall length of hospi-
tal stay between the patients with confirmed in-
fluenza infection and the control group are even 
more distinctly illustrated by comparisons of the 
minimum and maximum lengths of stay and the 
medians calculated for the individual hospital de-
partments. In the case of the Department of Oph-

thalmology and the Department of Nephrology, the 
median overall length of stay for the patients with 
confirmed influenza infection was 13-fold longer 
than for those in the control group. Concerning 
the Department of Neurology, the minimum over-
all length of stay for the patients with confirmed 
influenza infection was 30-fold longer than for the 
control group. In the case of the Department of 
Nephrology, the maximum length of stay for the 
patients with confirmed influenza infection was 
7.4-fold longer than that of the control group.

Discussion 

In Poland, during the 2018–2019 influenza sea-
son (1 September 2018 to 22 July 2019), 4,491,879 
cases of influenza or influenza-like infection were 
reported, which is approximately 15% less than 
during the previous influenza season. There were 
17,118 referrals to hospital for patients with sus-
pected influenza, which is a  6% reduction com-
pared to the previous influenza season. However, 
over the entire epidemic period, as many as 150 
fatal cases due to influenza complications were 
reported, which was 100 more cases than during 
the previous influenza season; the deaths were 
mainly observed among patients aged 65 and 
older. The A/H1N1/pdm09 virus strain was re-
sponsible for 77.5% of the influenza cases, the A/
H3N2 strain was the cause of 4.3%, type A influ-
enza virus without subtyping caused 17.1%, and 
type B caused 1.1% [21]. The data from the Uni-
versity Hospital in Wroclaw analysed in this study 

Figure 6. Mean lengths of overall hospital stay for patients with confirmed influenza infection and for the control 
group (departments with statistically significant differences between groups) [days]
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revealed the same proportion of the A/H1N1/
pdm09 strain as for the general Polish population, 
though slightly more cases were caused by influ-
enza type A viruses without subtyping and fewer 
infections were due to type B viruses.

According to the State Sanitary Inspector for 
the Lower Silesian Province (non-published data), 
119,641 overall cases of influenza and suspect-
ed influenza, 447 laboratory-confirmed influenza 
cases and 330 influenza-related hospitalizations 
were reported for the entire Lower Silesian Prov-
ince in the first quarter of 2019 during the influ-
enza period, while for the city of Wroclaw, the 
numbers were 286  laboratory-confirmed cases 
and 164 hospitalizations, respectively. It should be 
noted in this context that within the Lower Sile-
sian Province, the laboratory-confirmed influenza 
cases were reported overall by 31 inpatient care 
institutions but as many as 130 infections were 
confirmed at the University Hospital in Wroclaw 
alone, constituting 45.5% of the laboratory-con-
firmed influenza infections and 78.3% of the in-
fluenza-related hospitalizations in the entire city 
of Wroclaw, constituting 27.3% of the overall 
laboratory-confirmed influenza infections for the 
whole Province of Lower Silesia and 39.4% of the 
influenza-related hospitalizations. These figures 
may suggest a significant underestimation of the 
influenza cases reported in the Lower Silesian 
Province. It is consistent with the reports from 
other countries [8, 9]. In the case of Poland, this 
may result from the limited actual availability of 
laboratory influenza tests faced by healthcare in-
stitutions that, unlike the University Hospital, do 
not have their own microbiology laboratories with 
proper testing potential, as well as from the small 
number of the cases being reported that meet the 
clinical diagnostic criteria for influenza, leading to 
diagnoses of other diseases instead, which is con-
sistent with relevant source data in the literature.

According to the literature, the largest numbers 
of influenza-related cases and fatalities should 
be expected in more susceptible populations: 
among young children, the elderly, chronically ill 
patients suffering from cardiovascular or respira-
tory disease and immunosuppressed patients [14, 
19]. This has been confirmed by data from the 
University Hospital in Wroclaw, where the largest 
numbers of influenza cases were reported for the 
departments related to internal medicine, in par-
ticular, the Department of Cardiology, the Depart-
ment of Nephrology with dialysis therapy, and the 
Department of Internal and Occupational Diseas-
es (which also admits patients with chronic lung 
diseases; Figure 1).

Moreover, source data suggest that influenza 
infections increase the risk of death [8,10], which 
was reflected in the data from the University Hos-

pital in Wroclaw: the risk in the group of patients 
with confirmed influenza infection was as high 
as 15.38% compared to only 2.31% in the control 
group. In the departments related to internal med-
icine where patients with chronic diseases are 
hospitalized, the risk of death among the patients 
with confirmed influenza infection was markedly 
higher, ranging from 27.78% in the Department 
of Internal and Occupational Diseases to as high 
as 40% at the Departments of Angiology, Hyper-
tension, and Diabetology and of Gastroenterology 
(Table I).

According to the literature data, influenza in-
fections not only increase the risk of hospitaliza-
tion, but they also prolong the hospital stay [10, 
11]. This has been confirmed by data from the 
University Hospital in Wroclaw, as statistically sig-
nificant differences were found between the pa-
tients with confirmed influenza infection and the 
control group in both the length of patients’ stay 
in a  given department and the overall length of 
hospital stay (Table II). Compared to the control 
group, the mean hospitalization period was over 
twice as long among the patients with confirmed 
influenza infection.

Not all departments of the University Hospital 
in Wroclaw had enough hospitalized influenza pa-
tients to demonstrate statistically significant dif-
ferences in comparison with the control group at 
the significance level chosen for the study. In most 
departments where meaningful analysis was pos-
sible, statistically significant differences in at least 
one of the parameters being studied were found 
between the two groups; the exceptions were the 
Departments of Internal and Occupational Diseas-
es, of Rheumatology and Internal Medicine, and 
of Gynaecology and Obstetrics. The lack of such 
differences is particularly surprising in the latter 
case as pregnant women – especially during the 
last trimester – are at higher risk of a severe dis-
ease course and serious complications [22].

Considering the University Hospital depart-
ments where statistically significant differences in 
the length of patients’ stay in a particular depart-
ment were observed, the mean length of stay of 
patients with confirmed influenza infection was 
remarkably longer (2.28- to 7.08-fold) than that of 
the patients in the control group (Figure 4), which 
is consistent with the conclusions in the source 
literature [10, 11, 23]. Even more extreme differ-
ences (ten-fold or higher), which are unfavourable 
for patients with confirmed influenza infection, 
were found in the comparisons between the me-
dian, minimum, and maximum lengths of stay of 
the two groups.

Also, the analysis of the overall length of hos-
pital stay in the departments with statistically 
significant differences in this indicator revealed 
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that the mean overall hospitalization period for 
the patients with confirmed influenza infection 
was markedly longer (2.28- to 7.81-fold) than for 
the control group, which is consistent with reports 
in the literature [10, 11]. One exception was the 
Emergency Department, where the length of stay 
for patients with influenza infection/confirmed 
influenza was 6.1-fold shorter than for the con-
trol group (Figure 6). This should be attributed 
to these patients’ quick diagnosis and discharge 
from the Emergency Department with instruc-
tions, with no need for hospitalization for influen-
za and its complications or with contraindications 
to a scheduled hospital admission for other rea-
sons. Even more extreme differences (over several 
dozen-fold), which are unfavourable to patients 
with confirmed influenza infection, were found 
in the comparisons of the median, minimum, and 
maximum lengths of the overall hospital stay be-
tween the two groups.

The burdens and costs of influenza can be ef-
fectively mitigated not only by enforcing respon-
sible social behaviours preventing spread of the 
infection in the general population but also by 
effectively ensuring massive participation in vac-
cination programmes [23].

In conclusion, during the 2018–2019 influenza 
season, the types of influenza viruses identified 
in the patients of the University Hospital in Wro-
claw were notably comparable to those occurring 
in the general population in Poland. However, 
the disproportionately high share of the number 
of laboratory-confirmed influenza infections and 
influenza-related hospitalizations reported by the 
University Hospital, in the respective total num-
bers reported in the whole Lower Silesian Prov-
ince, suggests a  significant underestimation of 
the influenza cases in the province that may result 
from incomplete influenza reporting by healthcare 
institutions or limited availability of laboratory in-
fluenza tests. 

The largest numbers of influenza cases and the 
highest risk of death were observed in the hospital 
departments related to internal medicine where 
patients with cardiac, lung, and renal diseases 
(and frequently many comorbidities) or elderly pa-
tients were hospitalized. Also in general, the risk 
of death in the group of patients with confirmed 
influenza was over six-fold higher on average than 
among the other patients. For the entire hospital, 
the mean length of hospital stay was 2.13-fold 
longer among the patients with confirmed influ-
enza than in the control group. 

Both the increased risk of death and pro-
longed hospital stays of patients with influenza 
infection cause significant social costs. Moreover, 
in the case of patients suffering from influenza, 
prolonged hospital stays alone translate directly 
into a significant increase in the inpatient treat-

ment costs that should be adequately mirrored in 
elevated level of financing by medical insurance 
institutions.

Considering the above, it is necessary to take 
action in order to decrease both the social burden 
and the hospital treatment costs resulting from 
seasonal influenza infections. It requires public 
health actions, primarily popularizing influenza 
vaccines and promoting responsible attitudes in 
society in cases of influenza-like symptoms, which 
would allow patients with suspected influenza to 
be isolated early on and provided with proper out-
patient medical care that may prevent many ex-
cessive hospitalizations and deaths.

There are significant clinical and epidemiolog-
ical similarities between influenza and anoth-
er, recently emerged, infectious disease of the 
respiratory tract, i.e. COVID-19. It is justified to 
assume that coronavirus SARS-CoV-2 infections 
are associated with a  significant social burden 
and increased hospital treatment costs that are 
underestimated similarly as in the case of influ-
enza virus infections. These burdens and costs of 
COVID-19 can be mitigated in similar ways as in 
the case of seasonal influenza – not only by en-
forcing responsible social behaviours preventing 
spread of the infection in the general population 
but also by effectively ensuring massive participa-
tion in vaccination programmes.
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