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Abstract

Introduction: Influenza may be correlated with a high number of complica-
tions and generate high costs of treatment. The study aimed to estimate the
socioeconomic significance of hospitalized influenza cases.

Material and methods: In the 2015-2016 flu season 157 children (median
age 17 months) were hospitalized in the Department of Pediatrics. The di-
agnosis was confirmed with the rapid influenza diagnostic test (RIDT), poly-
merase chain reaction (PCR) or both. The study assessed the direct and indi-
rect costs of hospitalization, including the cost of treatment, work absence
and the related income lost.

Results: The frequency of complications among the children hospitalized
was 57.3% (90/157), mainly due to pneumonia (31%) and bronchitis (23%).
Patients with complications required longer hospital treatment (8 vs. 6 days,
p < 0.01) and generated a higher total cost (€ 1042 vs. € 779, p < 0.01), in-
cluding the patient’s and systemic costs (€123 vs. € 94, p < 0.01 and € 916
vs. € 690, p < 0.01, respectively). Patients with complications had a 3.5-fold
higher risk of generating higher (i.e., above median) costs. The difference
in the costs between children aged under 2 and those over 2 years old was
greater than the difference between children aged under 5 and those over
5 years old (€ 358 vs. € 253).

Conclusions: Influenza complications generate higher systemic and pa-
tient’s costs, both direct and indirect. The group of children for whom the
difference is especially marked is under 2 years of age.

Key words: vaccination, costs, flu, socioeconomic burden.

Introduction

Influenza is a viral infection that may affect almost every organ. Inter-
national guidelines on preventing influenza strongly emphasize that chil-
dren under 5 years of age, and especially under 2 years of age, are at
a higher risk of a more severe course of the disease, including complica-
tions [1]. Morbidity amongst children is higher than in adults and reaches
up to 20-30% [2]. In the Northern Hemisphere the epidemic season rang-
es from October to April. During the 2015/2016 epidemic season in Po-
land over 4 million influenza cases were reported, including 16 thousand
hospitalizations and 140 deaths [3]. The risk of hospitalization is almost
3-fold higher in children under 2 years of age than in older children, but still
the highest number of reported influenza cases is found among children
under 14 years of age [3-5]. The routine influenza diagnostics is based
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on a positive rapid influenza diagnostic test (RIDT)
result [6, 7] or molecular diagnostics (polymerase
chain reaction — PCR). A negative RIDT result can-
not be conclusive due to the low, suboptimal RIDT
sensitivity [6-8]. The sensitivity reaches 47-70% [6],
yet there are publications reporting much low-
er sensitivity (23%) [9]. On the other hand, PCR
shows high sensitivity (85-96%) and specificity
(7.6-100%) [10-12]. Independently of the diagnos-
tic path, the treatment needs to be implemented
as soon as possible [6]. What is more, clinical suspi-
cion of influenza may be misleading, and frequent-
ly the final diagnosis of influenza is surprising, es-
pecially in younger children — fever, for example, is
present only in 48-70% of patients under 6 months
of age [6, 13]. That also contributes to the higher
costs of diagnostics and frequently unnecessary
treatment (e.g., antibiotics). The global economic
influence of influenza seems to be underestimat-
ed [14], but the rough estimates suggest a cost be-
tween € 0.3 and € 2.7, with an average of € 1.4 bil-
lion in Italy (ca. 60 million citizens) [15], for example,
while in specific epidemic seasons it may increase:
in Germany, during the 1996 epidemic season,
the total assessed cost reached € 2.6 billion [14].
The cost of influenza increases when complications
are present; in a US analysis the costs were dou-
bled in patients with complications [16].

Material and methods

The study was approved by the local Ethics Com-
mittee.

During the 2015-2016 influenza epidemic
season 163 children (87 male, 76 female) aged
16 days to 202 months (median 17 months, 95% Cl:
38.3-47.8) were diagnosed with influenza at the
Department of Pediatrics of the Bielanski Hospital,
Warsaw. Out of 163 patients, 6 were not hospital-
ized for a period longer than a few hours (patients
discharged at parent’s request or transferred to
another hospital directly from the emergency ward
due to the lack of room at the Department of Pe-
diatrics) and they were not included in the further
analysis. Finally, 157 children (84 male, 73 female)
were eligible for the study.

Eighty-six patients were referred to the hospital
from ambulatory care (55%), 27 required interven-
tion of emergency medical services and were trans-
ported with an ambulance (17%), while 44 showed
up at the emergency room without prior examina-
tion (28%). There were 112 (71%) cases of influen-
zatype A and 28 (18%) cases of influenza type B; in
17 (11%) cases both A and B type of influenza were
diagnosed using the PCR method.

The diagnosis of flu was initially made upon clin-
ical signs and symptoms, but in order to avoid an
incorrect diagnosis, in each case it was confirmed
with the RIDT and/or PCR. Often, the final diagnosis

could be made using PCR, due to the low RIDT sen-
sitivity (observed in that season). For each patient,
the routine clinical path was implemented. Be-
cause of the different availability and costs of the
diagnostic methods, the RIDTs were the preferred
method. According to the Polish recommendations
[7, 8, 17] RIDTs have suboptimal sensitivity but
high specificity. Therefore, due to the easy access,
rapid results (about 10 min) and lower costs, naso-
pharyngeal swabs were taken from patients and
the RIDT was performed as the first line diagnosis.
As the RIDT has been proven to have high speci-
ficity during the epidemic season, it was treated
(according to CDC and Polish recommendations)
[6, 7] as a confirmation of the diagnosis. In the
case of a negative test result, further diagnostics
(i.e. PCR) was performed. The PCR was performed
at an external laboratory, and molecular testing
was available from Monday to Friday. Moreover,
in patients with low probability of a positive RIDT
result (i.e., a longer period of symptoms before
hospital admission) the RIDT was omitted and
a sample for the PCR was taken at the beginning
of the diagnostic path.

The diagnosis of influenza was made upon the
RIDT in 39 cases (25%), including 7 (5%) results
confirmed with the PCR, and in 118 (75%) cases
upon the PCR. The final diagnosis was confirmed
with the PCR in 125 (80%) patients.

It has to be underlined that the vast majority
of the recommendations (including Polish) em-
phasize that waiting for laboratory confirmation
of influenza should not delay the implementation
of antiviral treatment, but this advice may only
be applied in cases when the diagnosis presents
no doubts. In each patient, treatment was imple-
mented as soon as possible (a 10-minute wait-
ing time for the RIDT result was not considered
as treatment delay). The cases where the lack
of laboratory confirmation prolonged the imple-
mentation of the treatment were in fact cases
where a laboratory confirmation was indispensable
to make a correct diagnosis because the clinical
course of the disease was not typical for influenza.

The cost-of-illness analysis assessed both the
direct and indirect costs, seen from the perspec-
tive of the patient, the health care system, as well
as the social one. The social and health care sys-
tem costs were qualified as one group of costs,
whereas the socioeconomic impact and the pa-
tient’s costs were evaluated separately; then, the
total cost of the treatment was assessed for these
three groups of costs altogether.

Patient’s direct costs: these were the costs that
the patients (i.e. parents or legal guardians) had
to bear by themselves and were not reimbursed.

This group of costs includes:

* transportation costs (1.1. transport to the hos-
pital and 1.2. at least one per day return trans-
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port of the parents/legal guardians between

home and the hospital),

* medications taken prior to hospital admission
(not reimbursed),

« additional hospital services charge (charge for
bed linen for the guardian: this charge is fixed,
approximately € 5.7 per hospitalization).

To calculate the transportation costs, the dis-
tance between home and the hospital had to be
known. The parents filled out personal question-
naires on admission, yet, due to social consider-
ations, the address declared was not necessarily up
to date or real: people often declare their address
of registration (in Poland it used to be obligatory
to have a permanent address) but live elsewhere.
Also, renting flats is frequent, especially among
younger people who come to the capital city be-
cause of better work conditions, and many flats are
rented without reporting, which causes confusion
when filling out questionnaires. Although there is
no zone or district obligation in the Polish hospi-
tal health care system, we assumed that most pa-
tients choose the hospital that is closest to their
actual place of residence. For the purpose of as-
sessing the distance between home and hospital
we put our hospital in the center of a virtual area,
from where the distance to the closest children’s
hospital was calculated in different directions: to
the north (11.1 km), south (9.4 km), west (8.5 km)
and east (13.4 km), obtaining a mean distance to
other hospitals of 10.6 km. The distance was di-
vided by two to create a theoretical radius of the
area of patients’ residence covered by our hospital
(5.3 km). Then, with a presupposition that most
patients will need to travel half of that distance
to the hospital, we created a theoretical model of
the distance between their home and the hospital.

The patients were transported to the hospital
by an ambulance (each medical transport was re-
ported on admission), by taxi, a private car or pub-
lic transport. Except for medical transport, other
means of transport were not reported and their
use was treated with equal probability. The costs
were calculated as follows: for medical transport
— the cost was evaluated as a public health care
direct cost (the patient is not charged in any way
for medical transport, if required, and indications
for medical transport are not analyzed). The exact
cost remains under trade secret, but according to
the publically available offers on the price/cost (for
patients without public insurance, for example) the
cost of medical transport was calculated as € 92.

To calculate the patients’ transport to the hos-
pital by means other than an ambulance, and
the everyday transport of the parents/guardians
to the hospital, three means of transport were
treated equally and assessed as follows: private
car use — the official governmental fee for using

a private car for business purposes per kilometer
multiplied by the number of kilometers (official-
ly 19 eurocents/km) and a parking charge for 2 h
in case of admission to the hospital (according to
the estimated waiting time at the hospital emer-
gency ward) or a charge for 1 h in the case of ev-
eryday transport to the hospital; the taxi fare was
calculated based on the urban taxi fares); for pub-
lic transport the cost of two single tickets was as-
sumed (€ 2). Warsaw is one of the European cities

with the highest number of cars (circa 600/1000

inhabitants).

The costs of medications were assessed as fol-
lows: referring to Damm et al. [18], we assumed
that a patient typically needs (prior to hospital
admission): nasal spray (one bottle of normal sa-
line and one bottle of an oxymetazoline drug) —
if coryza was reported, cough medicine (one bottle
of ambroxol and one bottle of butamirate drops)
— if cough was reported; an antipyretic drug (we
propose both paracetamol and/or ibuprofen —one
bottle of 100 ml) — if fever was reported. The low-
est possible prices were searched in five different
online pharmacies (as of September 2016).

In order to estimate the indirect patients’ costs,
certain assumptions needed to be made:

« hospitalized children have the right to be taken
care of by at least one parent/legal guardian;
 parents have the right to obtain a sick note for

the period required to cure the patient;

« when on sick leave, social security pays the
employee only 80% of the salary, and addition-
al insurances covering the income lost due to
a disease are in Poland rather uncommon and
were not taken into consideration;

« the Masovian district (where Warsaw is located)
has a higher median income than other Polish
regions, so the mean salary in Poland would be
misleading here. Thus, to calculate the indirect
costs of hospitalization the mean salary in the
Masovian district (according to the Polish Cen-
tral Statistical Office) was used. The parents
were not bothered with questions concerning
their personal income or social status, and there
was no differentiation between mothers and fa-
thers (in general, earnings of men in Poland tend
to be higher), as the Central Statistical Office
reports mean salaries for both genders [19]. For
each day of hospitalization (i.e. work day lost)
20% of the median salary in the Masovian dis-
trict was counted as the indirect parental cost.

Cost for the medical health care system may be
calculated in two different ways: from the payer’s
point of view (in most contracts a fixed sum, inde-
pendently of the length of hospital treatment for
a hospitalization exceeding 3 days; independently
of the therapy used, diagnostics made, in certain
cases dependent on the occurrence of complica-
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tions if they influence the main diagnosis). The oth-
er point of view for such estimations would be to
calculate the real cost of hospital treatment, which
mainly depends on the length of hospitalization —
in this case there is no general agreement between
hospitals and the payers, so we used the publically
announced (by the hospital management) charge
per person per day of treatment for patients who
are not insured (in general, this charge is supposed
to reflect the mean cost of treatment at various hos-
pital wards). We chose the charge per day method,
because it is closely correlated with the presence of
complications and does not depend on the local and
national health care paying policies. There are many
discrepancies on how medical procedures should
be calculated and reimbursed to the hospitals, and
many controversies are raised, pointing out the un-
derestimated medical procedures as one of the rea-
sons for the debts of public hospitals in Poland. To
remain objective, the study made the assessment
as explained above.

Another cost of the health care system is an
ambulatory care visit. Certainly, there are differ-
ences in primary health care access as well as in-
dividual differences in the way the parents cope
with the disease, but we made an assumption
of the number of visits needed before hospital treat-
ment: if the patient was referred to the hospital,
the cost of this visit was added to the health care
system costs; if the patient presented signs and
symptoms for a longer period of time (i.e., at least 6
days), then the cost of an additional ambulatory vis-
it was added. In each case, the number of visits was
multiplied by the mean charge for patients who are
not insured (which, again, is supposed to reflect the
real cost of such a visit). To make the calculations
clearer, we assumed that parents did not pay for
any private visits, as in an ideal health care system
these visits should be covered. Evidently, the private
sector of health care is dynamically developing in
Poland, especially in bigger cities like Warsaw, but
the number of private visits (as well as their costs)
was not taken into consideration, especially due
to the different methods of payment — health care
packages, fee for services, employer’s health care
programs, private insurance, etc.).

To calculate the societal costs, the number of
hospitalization days was treated as days absent
from work. The hospital length was multiplied by
the mean productivity loss in terms of the gross
domestic product loss.

The total cost of hospitalized influenza cases
consisted of the patient’s direct and indirect costs,
the health care system costs and the societal costs.

Statistical analysis

Statistica 12 (StatSoft) was used to perform
the statistical analysis. To determine the data

distribution, the Shapiro-Wilk test was used and
according to the data distribution type (normal or
not normal), the mean (and standard deviation)
or the median (and upper-lower centile) was pre-
sented. In the case of normally distributed data,
the independent-samples t-test was used, while
the Mann-Whitney U test was used in the case
of not normally distributed data. A p-value under
0.05 was considered to be statistically significant.

Results

The frequency of complications was 57.3%
(90 out of 157 patients), and the most frequently
observed complications were pneumonia (31%,
49/157 cases) and bronchitis (23%, 35/157 cas-
es). The median age in the group of patients
with complications (90 patients) was 17 months
(95% Cl: 28.9-38.8 months) vs. 17 months
(95% Cl: 44.5-62.7) in the group without complica-
tions, and it was statistically insignificant (p = 0.74).

Patients with complications required longer
hospital treatment (8 vs. 6 days, p < 0.01). The to-
tal cost was € 1042 in complicated influenza cases
vs. € 779 without complications (p < 0.01), includ-
ing the patient’s costs (€ 123 vs. € 94, p < 0.01)
and the systemic costs (€ 916 vs. € 690, p < 0.01).
The patient’s direct costs (€ 49 vs. € 40, p < 0.01)
as well as the indirect costs (€ 73 vs. € 54, p < 0.01)
were higher in complicated influenza cases. Simi-
larly, both the systemic direct costs (€ 678 vs. € 508,
p < 0.01) and the indirect costs (€ 243 vs. € 182,
p < 0.01) were higher in complicated cases (Table I).

Patients with complications had a 3.5-fold
(95% Cl: 1.7-7.5, p < 0.01) higher risk of generat-
ing higher (i.e., above median) costs, which was
especially the case concerning indirect costs (both
patient’s and systemic, OR 4.5, 95% Cl: 2.0-10.2)
(Table I1).

For the purpose of cost analysis, the patients
were divided into two age groups: under two
years of age (i.e., under 24 months) and over
2 years of age. To indirectly compare which group
of patients was at higher risk of generating higher
costs of hospital treatment, we also divided the
patients into two other groups: under and over
5 years of age.

Patients under 2 years of age generated a higher
total cost of treatment (€ 1101 vs. € 743, p < 0.01),
including both the total patient’s cost and the to-
tal systemic cost (€ 125 vs. € 86, p < 0.01 and € 997
vs. € 657, p < 0.01, respectively) (Table Il).

If the patients were considered as being aged
under 5 or over 5, the differences were also signif-
icant for each category of costs: total (€ 1026 vs.
€773,p<0.01), patient’s (€ 114 vs. €93, p < 0.01),
and systemic (€ 905 vs. € 679, p < 0.01). However,
the differences observed were smaller: the total
cost difference (€ 253 vs. € 358 if the patients were
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Table 1. Direct and indirect costs (in euros; €) of treatment of hospitalised children, in groups with and without

complications

Parameter Whole group Group with Group without P-value
N =157 complications complications
n =90 n =67
Median  LQ UQ Median LQ UQ Median LQ uQ
Patient’s direct costs 433 13.2 165 48.7 139 18.6 40.0 9.2 129  0.000185
Patient’s indirect costs 63.4 326 40.7 72.5 33.5 450 54.4 253 35.7 0.000636
Total patient’s costs 110.2 450 56.2 123.0 46.7 627 94.4 334  47.0 0.000345
Systemic direct costs 661.8 2946 368.1 677.8 300.7 404.0 507.8 233.4 329.2 0.000580
Systemic indirect costs 212.6  109.3 136.6 243.0 112.2 150.8 182.2 84.8 119.6 0.000636
Total systemic costs 895.0 403.5 504.2 916.2 4126 5545 916.2 412.6 554.5 0.000661
Total costs 1005.2 448.1 559.8 1042.3 459.0 616.7 778.1 350.5 4943 0.000611

LQ - lower quartile, UQ — upper quartile.

divided based on the age limit of 2 years old),
the patient’s cost difference (€ 21 vs. € 39) and the
systemic cost difference (€ 226 vs. € 340). These
data show indirectly and only in terms of an (inac-
curate) economic analysis that greater differences
in the costs occur if the age limit is established
at 2 years old (Table IV).

Then, patients were subdivided into different
age groups: under 1 month of age, 1-3 months,
3-12 months, 12-24 months, 24-36 months,
36—72 months, over 72 months of age. Here, the
highest total cost was seen in neonates (€ 1293),
followed by the group aged 3-12 months (€ 1151),
12-24 months (€ 1042) and 1-3 months (€ 1032),
and then = 7 years old (€ 873), 24-36 months
(€ 853) and 3-6 years old (€ 641). The observed
differences between the groups are not large (ex-
cept for the neonates) within the first 2 years of
life, and then costs drop rather radically (Table V).

Discussion

The study aimed to give an answer to a sim-
ple question: is influenza really a self-limiting,
“cheap” disease or does it have a substantial
influence on the Polish health care system and
economy? There are many limitations of the study.

Table Il. Relative risk of generating higher (above
median) costs of hospitalisation for patients with
complicated influenza

Parameter OR 95% ClI P-value

Patient’s direct costs 3.3 1.6-6.9 0.001773
Patient’s indirect costs 4.5 2.0-10.2  0.000232
Total patient’s costs 4.1 1.9-9.1 0.000411
Systemic direct costs 3.0 1.5-6.2 0.002632
Systemic indirect costs 4.5 2.0-10.2  0.000232
Total systemic costs 3.1 1.5-6.6 0.002761
Total costs 3.5 1.6-7.5 0.001151

OR — odds ratio, Cl — confidence interval.

Firstly, we focused only on patients who were
hospitalized, but in most of the influenza cases
hospital treatment is not required; therefore, this
study may only give answers on hospitalization
costs, not the general economic impact. Second-
ly, the method of calculating the costs may seem
controversial in many points, but to avoid overes-
timating the costs, only the lowest (yet real) pos-
sible fees were taken into consideration. For the
patient’s direct costs: the cost of car use is widely
considered to be higher than the cost proposed

Table lIl. Costs (direct, indirect, and total) of hospital treatment of patients under and over 2 years of age (in euros; €)

Parameter Under 2 years of age Over 2 years of age P-value
Median LQ uQ Median LQ uQ
Patient’s direct costs 49.8 13.2 17.8 40.0 10.5 14.7 0.000070
Patient’s indirect costs 72.5 30.3 40.8 45.3 28.3 39.8 0.000001
Total patient’s costs 124.9 42.7 57.5 85.6 38.0 53.4 0.000001
Systemic direct costs 744.5 274.6 369.7 505.5 258.2 363.2 0.000002
Systemic indirect costs 243.0 101.7 136.8 151.8 95.0 133.6 0.000001
Total systemic costs 996.6 376.0 506.1 657.4 352.7 496.1 0.000001
Total costs 1100.7 418.3 563.0 742.9 390.2 548.8 0.000001
LQ — lower quartile, UQ — upper quartile.
Arch Med Sci 4, August / 2024 1193
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Table IV. Costs (direct, indirect, and total) of hospital treatment in patients under and over 5 years of age

(in euros; €)
Parameter Under 5 years of age Over 5 years of age P-value
Median LQ uQ Median LQ uQ

Patient’s direct costs 43.9 13.3 16.9 40.2 10.7 18.4 0.251639
Patient’s indirect costs 72.5 315 40.3 54.4 30.4 52.4 0.030262
Total patient’s costs 113.8 43.9 56.2 92.9 40.6 69.9 0.054116
Systemic direct costs 673.3 284.4 363.6 505.5 274.7 473.0 0.019958
Systemic indirect costs 243.0 105.7 135.1 182.2 102.0 175.6 0.030262
Total systemic costs 904.7 389.6 498.2 678.5 376.5 648.2 0.022262
Total costs 1025.9 433.0 553.8 773.0 416.9 717.7 0.024067

LQ — lower quartile, UQ — upper quartile.

Table V. Costs (direct, indirect, and total) of hospital treatment in age groups (in euros; €)

Parameter < 1 month old 1-3 months old 3-12 months old 12-24 months old
(n=9) (n=22) (n=31) (n=27)
Patient’s costs Median  LQ UQ Median LQ UQ Median LQ UQ Median LQ uQ
Direct 58.4 9.3 26.3 43.6 8.6 16.0 51.9 12.1  20.2 49.7 14.2 247
Indirect 90.6 16.1 45.7 72.5 21.0 390 81.5 30.0 50.2 72.5 29.9 52.0
Total 150.6 25.0 70.9 116.1 28.8 53.5 1334 412 690 121.1 436 759
Systemic costs Median LQ UQ Median LQ UQ Median LQ UQ Median LQ uQ
Direct 838.7 1479 4195 6733 201.6 3745 7445 2714 4540 6824 265.0 461.2
Indirect 303.7 54.1 153.3 2430 70.5 1309 273.3 100.7 1684 243.0 100.2 1744
Total 11424 202.0 572.8 916.2 2719 505.0 1017.8 371.9 622.0 916.2 364.8 634.9
Total costs 1293.0 226.8 643.2 1032.4 300.2 557.7 1151.3 412.6 690.2 1042.3 408.1 710.2
Parameter 24-36 months old 36—72 months old > 7 years old
(n=18) (n=129) (n=21)
Patient’s costs Median  LQ UQ Median LQ UQ Median LQ uQ
Patient’s 40.2 10.4 20.7 36.8 6.7 11.5 40.3 114 215
Indirect 58.9 242 483 453 19.0 324 54.4 324 61.2
Total 100.6 34.0 67.9 76.9 24.5 41.8 94.4 433 81.8
Systemic costs Median LQ UQ Maedian LQ UQ Median LQ uQ
Direct 5549 2157 431.0 4228 179.0 3050 590.5 291.7 550.6
Indirect 197.4 81.0 1619 151.8 63.6 108.5 182.2 108.7 205.2
Total 7523  296.2 591.7 565.5 2423 4129 7819 400.1 755.2
Total costs 852.9 329.6 658.6 641.2 266.2 453.7 873.4 443.2 836.6

LQ — lower quartile, UQ — upper quartile.

by the official governmental fees for the use of
private cars; also, when public transport is used,
often more than one single ticket is needed (for
example, both parents going to the hospital with
the child who also needs a ticket — in Warsaw,
children under the age of 7 may use the public
transport for free); the use of public transport for
a feverish child is also controversial; in most cases
car transport was used; no higher taxi fees were
calculated for feast days, etc. Similarly, as minimal
as possible use of pre-hospital drugs was consid-
ered, no unnecessary antibiotic use was included
in the calculations, etc. — which surely also gen-

erate higher costs, but we aimed to assess only
the minimal costs. The most representative exam-
ple would be oseltamivir, the cost of which could
have been added to the patient’s cost, as many
patients continued the treatment at home (after
the initial hospital treatment) and had to buy os-
eltamivir (which is not sold separately, only in e.g.
3 single doses). The patients were not asked in
a follow-up survey about any long-term complica-
tions or other influenza-related infections (otitis
media or pneumonia after influenza, for example),
but the assumption was made that hospital treat-
ment was enough for a complete recovery. Simi-
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larly, there may have been many differences in the
costs between the countries and social systems.
In Poland, parents/legal guardians receive only
80% of their salary when taking care of a sick child
(when confirmed by the doctor’s sick note) for up
to 60 days per year (irrespectively of the number
of children), while in Germany for example, the re-
imbursement of 70% is paid, only up to 10 days
per child per year [18].

Certainly, socioeconomic costs vary significant-
ly among countries, as well as depending on the
calculation method used. Here, only the lowest
costs were presented, although the authors are
aware that the socioeconomic costs of influenza
hospitalizations are much higher, yet hard to cal-
culate.

Authors analyzing the complications in chil-
dren and the correlation of them with higher costs
mainly focus on outpatient treatment — according
to Ehlken et al. [14], complications and a severe
disease course are seen in 54% of children, which
increases the cost almost 3-fold [€ 149 (+278) vs.
€ 55 (x116)]. In our group of patients, the costs
of hospitalized cases were much higher (€ 1042 vs.
€ 779), because we focused only on patients hos-
pitalized. This comparison reflects the gravity and
dimension of the increasing costs in the case of
hospitalization.

The frequency of complications differs, depend-
ing mainly on the setting of the study (for example,
pneumonia and wheezing are more commonly re-
ported in hospital- or ED-based studies, while fe-
brile seizures or respiratory distress is present only
in inpatient-based studies) [20]. The most com-
mon complications correlated with influenza are
acute otitis media (0-41%), pharyngitis (31-58%)
and febrile seizures/convulsions (0-45%) [20].

The frequency of complications seen in this
group of patients was high, but still it does not re-
flect influenza’s impact on the diagnostics issues
— often, due to the low specificity of the symp-
toms or signs, the patients are overdiagnosed —
a feverish child, especially an infant or newborn,
may be suspected of having a septic disease, and
a wide range of diagnostic methods, including
lumbar puncture, are performed. Thus, influenza
not only generates higher costs, but also is cor-
related with a higher risk of unnecessary use of
diagnostic methods, a higher risk of complications
associated with them, unnecessary use of antibi-
otics, etc. [21]. On the other hand, there may be
other factors contributing to the disease’s course,
especially viral coinfections (with respiratory syn-
cytial virus, human bocavirus, for example), and
influenza sampling may be driven by seasonality,
thus missing some cases of influenza [22].

Moreover, many authors insist that distinguish-
ing between severe symptoms and the occurrence

of complications has no greater impact on the
health economics (patients, especially younger
children, will in the majority of cases require hos-
pital treatment) [14], but as the present study fo-
cused on patients treated at the hospital, this anal-
ysis regards more severe cases of influenza than
in a huge number of patients who are not referred
to the hospital. Therefore, the study focuses on the
differences between complicated and non-com-
plicated cases in hospitalized patients, and the
differences between these groups of patients are
presented above. It also plays a socioeconomic
role, since longer hospitalization generates high-
er costs. Furthermore, given the diagnostic prob-
lems mentioned above (the clinical course is often
not specific for the flu, PCR is needed to confirm
the diagnosis), the general burden of influenza in
children seems to be much higher than in the cas-
es recognized upon examination only.

The most effective way of decreasing the costs
of influenza outbreaks is vaccination [23, 24]. With
the decrease of the number of patients infected
and a decrease of complications, the general costs
are reduced. There are different vaccination strat-
egies among different scientific committees and
countries, but most of them indicate the need for
prophylaxis in each child, with a stronger empha-
sis on risk groups: the American Academy of Pe-
diatrics, as well as the Polish recommendations,
underline the need for vaccinating all children,
especially those with chronic conditions that in-
crease the risk of complications, and household
contacts of those children [1, 25]. Special empha-
sis is put on children under 2 years of age (inter
alia, administering antiviral therapy in patients
suspected of influenza). The question may be
raised: which group of patients is especially prone
to influenza-related complications in terms of se-
lective influenza vaccination through national or
regional health programs; for example, what is
more cost-effective: vaccinating children under
2 years of age or children under 5 years of age? Of
course, optimally, each child would be vaccinated,
but our results demonstrate that the costs are high-
er particularly in children under 2 years of age and
then decrease slowly, remaining present in all age
groups of patients hospitalized at our ward. In Po-
land, unfortunately, the general percentage of the
population vaccinated against influenza is very low
(3.4% inthe 2015/2016 season), but is dramatically
low in children (0.76% in children under 4 years of
age and 0.87% in children aged 5-14 years) [3].

In conclusion, the cost of hospital treatment of
children with influenza is high and influenza gen-
erates high costs both from the point of view of
the care system, as well as the patient. In the case
of complications, the costs increase rapidly, again,
both from the systemic and the patient’s point
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of view. When trying to select the age group of
children running especially a high risk of gener-
ating higher costs of treatment (for example, in
order to select the risk group to be vaccinated),
we have observed that children under 2 years
of age are at the highest risk. The social aware-
ness of the disease severity and costs generated
by the disease seem to be alarmingly low, taken
into account the extremely low percentage of vac-
cination against influenza in Poland.
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