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Abstract

Acute nasopharyngitis and acute bronchitis are common childhood diseases. The problem is that the cost of these
different subjects in the economy is unknown. This article aims at estimating the cost of acute nasopharyngitis and
acute bronchitis per incidence from the perspective of society, employers, state budget, system of healthcare and
households in children aged 4-15 years in the Czech Republic. We used an incidence-based Cost-Of-lliness study
based on the typical course of disease. We estimated the mean societal cost per episode of acute nasopharyngitis at
EUR 613 (children 4—-10 years) and EUR 610 (children 11-15 years) and 1 episode of acute bronchitis at EUR 963
(children 4-10 years) and EUR 960 (children 11—-15 years). Overall, the state budget and employers bear the highest
costs in the Czech Republic. We estimated the share of cost from the perspective of the state budget at 47.3-49.7%
and from the perspective of employers at 66.4-67.8%. The majority of these costs arise in indirect costs in connection
with parents’ absenteeism from work.
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Introduction

Acute nasopharyngitis and acute bronchitis are common childhood diseases. An integral part of these diseases is
their economic burden, which is closely related to the treatment of the disease. The results of the National
Institute of Public Health (NIPH, 2017) showed that 18.82% of children aged 5 to 17 suffer from recurrent
nasopharyngitis (at least five times a year) and 8.67% of children suffer from frequent, repeated acute bronchitis
(more than three times a year). Air pollution (NIPH, 2016) has a significant impact on disease prevalence.

In this paper, we estimate the cost of morbidity for these two common respiratory diseases using the Cost-Of-
lliness method (COI). We evaluate costs from a social perspective, as well as from the perspective of the health
care system, the state budget and households in 2020 prices. We are convinced that it is very important from a
social point of view to look at the individual cost burden for the public sector and households. Although these are
common non-serious diseases, which mainly appear in children during winter, they can represent a significant
financial burden on public budgets.

The aim of this article is to estimate the costs of morbidity for acute nasopharyngitis and acute bronchitis in
children aged 4 to 15 years using the Cost-Of-lliness method from the various perspectives of those who bear the
costs. We will identify risks that the high prevalence of these diseases can bring to individual subjects. No similar
study has been conducted in the Czech Republic. We consider it important to calculate the cost of common
respiratory disease from different perspectives in order to know the main cost factors and the burden on the
national economy subject.

The article is structured as follows: the first part contains a detailed description of the methodology used and the
procedure for calculating direct and indirect costs, including data sources. The second part of the article presents
the results of the economic evaluation of sickness costs from the individual perspectives of the bearers of the
costs. The results are then discussed further, in particular the limitations of the study.
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Literature Review

The Cost-Of-lliness method is quite commonly used to assess morbidity costs for various diagnoses. COI studies
tend to be conducted for more severe diseases, such as cancer (Luengo-Fernandez et al., 2013), locomotive
organs (Vargas et al., 2018), bowels (Bassi et al., 2004), asthma (Weiss et al., 2000), diabetes (de Lagasnerie, et
al., 2018). These results were confirmed by a summary study by Brodzsky et al. (2019), which identified Cost-Of-
lliness studies in the countries of Central and Eastern Europe. For common respiratory diseases, the cost of
morbidity is rarely estimated. E.g. Srivsatava and Kumar (2002) calculated the direct and indirect costs of
bronchitis in Mumbai, and Quah and Boon (2003) calculated them for lower respiratory diseases in Singapore.
Most studies then evaluate the financial burden of the disease from a social perspective, but only a few evaluate
from an individual perspective. E.g. Hollinghurst et al. (2008) estimated the cost of one episode of acute cough
and the annual costs for UK preschool children from the point of view of national health services and caregivers.
The economic implications of treating lower respiratory tract infections in children aged 0-36 months in Germany
were evaluated by Ehlken et al. (2005) from a social, parental and third-party payer perspective. Schot et al.
(2019) focussed on assessing the costs of respiratory tract infection from the perspective only of parents. The
mean cost of acute respiratory disease was calculated by O'Grady et al. (2004). Also, they focussed on the main
cost drivers of illness and the proportion of cost borne by the family. However, in the Czech Republic, a Cost-Of-
lliness study for acute nasopharyngitis and acute bronchitis has not yet been undertaken. It is essential to assess
the costs within the specific circumstances of the country, because as shown by the study by Brodzsky et al.
(2019), in which Cost-Of-lliness studies in nine Central and Eastern European countries were identified, the
results differ significantly in the methodology used, the publication practice and the clinical areas. Because of this
diversity, it is difficult to transfer the results between countries.

Methods
The conception of the Cost-Of-lliness study and its Perspective

The Cost-Of-lliness method estimates all treatments in monetary terms and thus represents an estimate of the
overall burden on society (Jo, 2014; Byford et al., 2000). It is, therefore, one of the forms of economic evaluation
in health care. It assesses the economic burden on society in terms of the consumption of health care resources
and production losses (Tarricone, 2006), while the traditional approach includes the analysis of direct costs,
which mainly consist of health care costs, and indirect costs or loss of productivity related to morbidity. The
resulting costs can be considered a conservative estimate and a lower limit to the real costs (e.g. Abdullah et al.,
2017; Hoagland et al., 2009; Ried, 1996).

The estimation of direct and indirect costs is based on a predetermined model of the disease that reflects its
standard course without complications or co-morbidities. In this study, direct costs include health costs that are
the result of illness. They include expenditure on medical care, in particular expenditure on diagnosis, treatment
and medicines. The valuation of indirect costs is based on the traditional human capital approach (HCA), which
estimates the value of the potential loss of production (wages) due to illness. HCA assesses the disease burden
in terms of lost opportunities, and it measures productivity loss in terms of expected future income (Tarricone,
2006). HCA looks at lost production from the worker's perspective, counting every hour that was not worked by
them.

The COI study can be conducted from several perspectives, through which the burden on different subjects can
be assessed. The social perspective is the most comprehensive because it involves both direct and indirect costs
for all members of society and thus provides a complete analysis useful in e.g. Cost-Benefit Analysis, Cost-
Effectiveness Analysis and Cost-Utility Analysis. Comprehensive studies such as these, which analyse costs
from all perspectives, provide the most relevant basis for decision-making in public policy (Weissman and
Rosselli, 2017; Clabaugh and Ward, 2008; Dolan and Edlin, 2002; Segel, 2006). It should be added here that for
these cost bearers, which include costs covered, the resources are not used but rather redistributed (e.g. transfer
payments).

The social costs in this article include only those costs that actually pass through the market and that are directly
attributable to the diseases in question. In case of direct costs, we did not include for example, health and public
health research expenditure, health programmes, preventative programmes, administrative costs, capital
(infrastructure, machinery) (Health Canada, 2002) are not included in the evaluation. Costs for the state budget,
such as indirect taxes, are also not included. For those, it would be very problematic and inaccurate to estimate
the company's lost production due to the absence of 1 worker. In case of indirect cost we conducted an
assessment only for mothers inside the labour market, also the mothers of children over four years of age, which
is the highest age limit in the Czech Republic for receiving a parental allowance. Overall calculation of cost show
following formulas:
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[1] Total social cost = direct social cost + indirect social cost
[2] Direct social cost = treatment cost + cost of medication

[8] Indirect social cost = loss of value of work + sickness insurance benefits +
compulsory insurance paid by the employer

average monthly wage

a. Loss of work value = ( )x number of days of illness

21 working days

b. Sickness insurance benefits =
60% of daily assessment base for caring for a sick person x number of days of illness

c. Compulsory insurance paid by employer = (% social insurance +
average monthly wage

% health insurance) x ( )x number of days of illness

21 working days

The following tables (Table 1, Table 2) show the basic calculation of Cost-Of-lliness including data sources from
individual perspectives. The chapter Methods and Data introduces a specific procedure of calculation of
individual types of costs in the Czech Repubilic.

Table 1. Direct costs - calculation and data.

Perspective

Direct Costs

Source

Household

Employer
System of Healthcare

State Budget

Medication

Not relevant
Medical procedures and medication

Not relevant

State Institute for Drug Control
Not relevant

Decrees of the Health Ministry, State
Institute for Drug Control

Not relevant

Table 2. Indirect costs - calculation and data.

Perspective

Indirect Costs

Source

Household

Employer

System of Healthcare

(Daily net salary - daily care allowance)
x number of days of illness

Hourly labour costs x 8 working hours
per day x number of sick days

(13.5% health insurance x average
gross wage) / 21 working days x
number of sick days

Average gross wage in the Czech
Republic by the Czech Statistical Office

Labour costs by the Czech Statistical
Office

Average gross wage in the Czech
Republic by the Czech Statistical Office

(31.5% health insurance x average
gross wage) / 21 working days x
number of sick days

Average gross wage in the Czech

State Budget Republic by the Czech Statistical Office

Characteristics and treatment of the disease

We estimated the direct and indirect costs associated with a given disease based on a model course of the
disease including diagnosis, outpatient care, medication and disease duration. The description of the disease
(manifestations, limitations and duration) is based on S&asny et al. (2005) and adjusted after consultation with
pediatricians. Information on the health care process and related medical interventions we established in
consultation with GPs for children and adolescents. We anticipated the classical course of the disease, without
complications, other comorbidities (on the topic more Cortaredona and Ventelou, 2017), and therefore without
hospitalization. Furthermore, we anticipated only the regular procedures of the doctor with which the pediatric
patient is registered.

Acute nasopharyngitis is an infection of the mucosa which does not affect the tonsils. We consider an
uncomplicated course not requiring antibiotic treatment. The child has a cough, a cold, an elevated temperature,
is tired, has a headache and has enlarged and painful lymph nodes on the neck. S/he does not go to school for a
maximum of five working days, and the mother or another relative is at home for five working (seven calendar)
days. The elevated temperature, difficulty breathing and other symptoms last for seven days. As it is a rather
common examination for a disease which is not too difficult to diagnose, the doctor usually performs a
stethoscope examination to determine the auditory finding, a palpation examination of cervical lymph nodes, or a
throat swab, and less often nasal swabs when there are persistent problems or an otoscopy for ear pain. For
these reasons, only essential cultivation examinations of material from the respiratory tract we included in the
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estimation of specially reimbursed operations (this is a reimbursement to the laboratory, but it is still a payment
within public health resources). The direct health costs for households are not relevant. The check-up included in
the capitation payment is performed once. The treatment of this disease does not require further special
outpatient care, and mainly includes the use of medicines. Commonly prescribed medications are nasal drops,
cough drops or syrup and temperature-reducing drugs. The doctor also usually recommends the use of serum to
cleanse the nasal mucosa.

Acute bronchitis is an infectious disease of the respiratory system (lower respiratory tract). It manifests itself with
a strong and constant cough. The child has difficulty breathing and wheezes. At first s/he has a dry cough, then
coughs up mucus and has chest pain. S/he has a headache and fever with chills. The child takes antibiotics and
other supportive medications. The mother or another close person is at home with the child for at least ten days
(eight working days). The child should not take part in any sports activities for another fourteen days. Diagnosis
of this disease includes a stethoscope examination to determine the auscultation finding, a palpation examination
of the cervical nodules, and a swab from the throat and nose. To differentiate between viral or bacterial infection,
the physician performs a C-Reactive Protein (CRP) test or a blood sample from a vein to determine the blood
count. To estimate the costs of the classic course of the disease, which includes a performance payment, a
throat swab, a nose swab and a CRP test we included in the calculation. The direct health costs for households
are not relevant. The check-up examination, which is included in the capitation payment, is performed 1x-2x. The
treatment of this disease does not require further special outpatient care, and mainly includes the use of
medicines. Antibiotics, nasal antibiotic drops, a cough syrup, symptom relief and temperature-reducing drugs are
usually prescribed. Probiotics should be taken with antibiotics. The most commonly used drugs for one course of
the disease we took into consideration.

Direct Costs

Direct costs comprise health costs resulting from iliness and include medical costs, including costs of diagnosis,
treatment and check-ups, and expenditure on medicines used. In the Czech Republic, a system of
reimbursement of health care is used to finance health care costs, which varies according to the type of health
service provider. The basis of the system is to determine the number of points for specific procedures, for which a
value is given in CZK through a public regulation each year (hospital care works on a different principle).
Procedures include direct, overhead costs and an increase in the personal costs of those who carry them out.
The direct costs are the sum of the personal costs of those who carry out the procedure, the cost of the
equipment used in the procedure, the cost of the medical materials used in the procedure, and the cost of the
medicinal products directly used in the procedure. Overheads include consumption of materials, energy
consumption, services, other personal costs, taxes and other costs. The setpoints value of the procedure is then
based on the average direct costs of such a procedure (Ministry of Health of the Czech Republic, 2021), and so
this approach can be used for economic evaluation.

A system of a combination of capitation and fee-for-service payment is used to cover the costs of health care by
general practitioners for children and adolescents. Physicians in the Czech Republic are remunerated through
capitation payments with a fixed monthly rate for each registered patient. The other part of their reimbursement
consists of a fee-for-service component, which includes health procedures not included in the capitation payment,
for which the point value for 2020 was set at CZK 1.20 (EUR 0,04") (Decree No. 268/2019 Coll. on the
determination of point values, the level of reimbursement of paid services and regulatory restrictions for 2020).
Most medical procedures, however, relate to laboratory examinations, where the point value for 2020 was set for
the field of expertise 802 - medical microbiology, at a point value of CZK 0.85 (EUR 0,03) (Decree No. 268/2019
Coll.). For this reason, it is not possible to ascertain the exact healthcare costs, but only an approximate estimate,
due to this reimbursement mechanism based on a fixed payment, but also due to further regulatory measures in
the healthcare sector.

The first step to quantify the direct costs of morbidity is to determine the corresponding medical interventions
according to Decree No. 268/2019 Coll., which publishes a list of medical interventions with point values, as
amended, and then to multiply this value in CZK. As the combined capitation/fee-for-payment system
remunerates general practitioners for children and adolescents, not all payments are covered by the
reimbursement payment, but the vast majority of them are included in the capitation component. The capitation
component is not taken into account in the calculation of direct costs because it applies to each registered
patient, regardless of the number of visits to the health centre.

Treatment of the disease is based primarily on the use of medicines. After consultation with doctors, for each
disease, the most often prescribed specific products were chosen. In the case of food supplements, where there
are many product variants on the market, we chose products which have been certified and are commercially
available, with an appropriate package size for the length of use and a reasonable price, to avoid overestimating
the costs. We included the full cost package to the estimation of direct costs, as recommended by Rozan (2001).

! Average rate of the Czech National Bank in 2020 — 1 EUR = 26.444 CZK.
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Indirect Costs

We calculated indirect costs resulting from absence from work for parents caring for sick children. From a social
perspective, we calculated indirect costs by the sum of the loss of value of work, sickness insurance (caring)
benefits and the amount of mandatory statutory health and social insurance. All of which were based on the
average gross wage in the Czech Republic of EUR 1,346 for 2020 (Czech Statistical Office, 2021a). The average
gross wage we calculated by the average daily income divided by the average number of working days (21 days
per month). The total indirect costs we calculated by multiplying the average daily income by the length of
absence from work, which is given by the average duration of illness according to the model (classical) course of
the illness. This average gross daily wage also includes taxes and statutory insurance paid by the employee.
Another component of productivity loss is sickness insurance benefits, which are an essential part of the total
social loss due to a child's illness. In the absence of (or reduction) of pollution and thus a corresponding impact
on health, these transfer payments could be allocated differently, e.g. for increasing other benefits or indeed to
decrease the insurance premium of this payment, leading to an increase in real wages and hence the growth of
social well-being (S¢asny, 2005). The amount of the care allowance we calculated from average gross wages.
However, the care allowance is not paid to all people but is intended primarily for employees participating in
sickness insurance?. The last component of social costs consists of mandatory statutory social and health
insurance, which we calculated at 25% of the gross salary for social insurance and 9% of the gross salary for
health insurance.The estimation of indirect costs from various perspectives of economic subjects, is based mainly
on the average gross wage. Table 3 shows the calculation of the individual cost component, the losses of which
due to illness of a child we assigned to individual economic entities.

Table 3. Calculation of cost components from average gross wage (EUR, 2020).

Cost components Calculation Sum (EUR)
Average gross wage 1,346
Social insurance paid by employer 25% 337
Health insurance paid by the employer 9% 121
Super gross wage Gross wage + soc. and health insurance paid by the employer 1,804
Advance tax on super gross wage 15% 271
Reduction for a taxpayer EUR 79 / month 78
Tax reduction per dependent child EUR 42 / month 48
Advance tax after deduction of Super gross wage tax advance payment - taxpayer discount - 144
discounts dependent child reduction

Employee social insurance 6.5% 88
Employee health insurance 4.5% 61

Gross wage - advance payment after deduction of discounts -
Net monthly wage social insurance paid by the employee 1,054
- employee health insurance

Daily net wage Net monthly wage / 21 50

From the perspective of households, indirect costs we expressed as lost income due to caring for a sick child.
The resulting amount is an estimate of the loss of the average net daily income, which we obtained after
deducting social and health insurance expenditure and may differ in the amount of tax relief applied. The starting
point of the estimate is the application of the basic tax relief to the taxpayer and the deduction of the non-taxable
amount per dependent child. The calculation was based on an estimate of the average gross wage in the Czech
Republic in 2020. The daily net wage is estimated at EUR 50, according to the Czech taxation and insurance
system. The amount of care allowance is EUR 24 for one day of caring for a sick family member and is deducted
from the net daily income. The loss of the net daily income after the deduction of the care allowance is EUR 26
per working day. The total loss of household income, i.e. the total loss of productivity from a household
perspective, is obtained by multiplying the number of working days spent caring for the child. As the care
allowance is also paid for non-working days, EUR 48 is deducted from the resulting amount as the amount of the
care allowance for two non-working days.

The costs from the perspective of the employer are the value of the employee's work expressed in wages for
work performed, including wage compensation, which is an average of EUR 10 (2020 prices) (Czech Statistical

2 According to the Czech Social Security Administration (2021), an employee who is unable to work because of nursing a sick member of the
household is entitled to a carer's benefit from the first day of illness for 9 calendar days (16 calendar days for a single employee). The amount
of the carer's benefit from the first calendar day is 60% of the reduced daily assessment base per calendar day.
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Office, 2021b). We obtained the total costs by multiplying the 8-hour working time by the number of days of
illness. The loss expressed from the perspective of the employer and the employee reflects a partial loss of
wages, including actually the same 'money’, only from a different perspective.

The perspective of the health care system includes loss of income from compulsory health insurance
payments paid by both the employer at 9% of the gross salary and the employee at 4.5%, which due to absence
from work is not paid to health insurance companies and is therefore a cost (loss) for the health care system. We
calculated the resulting expense as a monthly levy divided by the number of working days in the month
(assuming 21 days) and multiplied by the number of days of illness.

Costs from the perspective of the state budget include unpaid statutory social insurance payments (EUR 2 /
day at a gross wage of EUR 1,346), which include sickness insurance, pension insurance and contributions to
the state employment policy. These payments of 25% (employers) and 6.5% (employees) are made into the
budget through the Czech Social Security Administration. Another component of the state budget expense is tax
losses calculated from super-gross wages (EUR 7 / day). Those payments of statutory social insurance and
taxes are two significant items that do not flow into the budget because of absence from work. Thus there is a
lower assessment base from which these transfers are calculated. Also, the state budget will lose other
resources in the form of care allowance, which is paid to parents as compensation for wages when caring for a
sick child (EUR 21 / day at a gross wage of EUR 1,346).

Results
Direct Costs

Table 4 summarizes all the direct costs associated with the treatment of the disease, including the GP's medical
interventions and medications used from individual perspectives. The health care system (costs of health
insurance companies) includes the redistribution of funds within public health insurance, while household costs
show their expenditures for the purchase of medication.

Table 4. Direct costs of treatment of respiratory diseases (EUR, 2020).

Medical procedures Medication Total
Perspective System of healthcare =~ System of healthcare ~ Household costs Social costs
Acute nasopharyngitis
4-10 years 2 0 14 16
11-15 years 2 0 11 13
Acute bronchitis
4-10 years 10 6 20 36
11-15 years 10 6 17 33

The cost of treating acute nasopharyngitis and acute bronchitis does not depend on age. Diagnosis involves
identical examinations for children of all ages. Although drug consumption may increase as children get older, the
cost always involves purchasing the entire packet of medication. The difference in the cost of households in the
age category results from the fact that the cost of a packet of medication for smaller children is usually higher
than for older children.

Table 5 includes all direct costs from all different perspectives. The results show that the burden in terms of direct
costs is significant, especially for households. Medicines for these relatively common, non-serious diseases are
not reimbursed (apart from antibiotics) by the health insurance company; these are often classic medications to
relieve problems such as high temperature, runny nose and cough or recommended dietary supplements.
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Table 5. Direct costs of treatment of respiratory diseases from different perspectives (EUR, 2020).

Perspective Social g{;s?gg?are sztget Employers Households

EUR % EUR % EUR % EUR % EUR %
Acute nasopharyngitis
4-10 years 16 100 2 125 - - - - 14 87.5
11-15 years 13 100 2 154 - - - - 11 84.6
Acute bronchitis
4-10 years 36 100 16 44 4 - - - - 20 55.5
11-15 years 33 100 16 485 - - - - 17 51.5
Indirect costs

Indirect costs include several economic entities. Households, employers, but also the budget and health care
system all bear part of the total social cost. The social costs reflect the total costs of all entities. In order to make
the most accurate estimate in the Czech Republic, which would reflect all types of costs, we worked with the
average gross wage in the Czech Republic. Based on this, we estimated the individual social cost items, such as
loss of work, loss of statutory contributions paid by employers (social and health insurance), and sickness
insurance benefits. It is therefore a matter of the total economic losses that are incurred by the various economic
entities throughout society. Table 6 shows the total social costs calculated from the above cost components.

Table 6. Total social indirect costs of the disease, (EUR, 2020).

Sickness insurance

lliness Loss of work value benefits Statutory insurance Social indirect costs
Acute nasopharyngitis 320 168 109 597
Acute bronchitis 513 239 174 927

Note: Carer's benefit (sickness insurance) is also calculated in the Czech Republic for non-working days (seven days for acute
nasopharyngitis, ten days for acute bronchitis).

Table 7 provides an overview of cost items from different perspectives. Indirect costs are due to parents not
being at work due to the care of a sick child. In terms of age, the costs do not show any differences, given that
they are children from 4 years of age upwards, which in the Czech Republic represents the maximum threshold
for receiving a parental allowance. The most significant burden due to people not being at work is for the
employers, as it leads to lower productivity. For the state, it is a burden in the form of lower social security
contributions and taxes, while on the other hand, there are higher costs of care benefits. In the case of
households, the costs represent the real loss of wages after deduction of care benefits.

Table 7. Indirect costs of treatment of respiratory diseases from different perspectives (EUR, 2020).

Perspective Social g{;s?gg?are sztget Employers Households

EUR % EUR % EUR % EUR % EUR %
Acute nasopharyngitis
4-15 years 597 100 43 7.2 303 50.8 407 68.1 82 13.7
Acute bronchitis
4-15 years 927 100 69 74 456 49.2 651 70.2 160 17.3

Social costs of treatment of illness

The social cost distribution (Table 8) shows that indirect costs account for a significant majority of the total costs.
In the overall context, the costs directly linked to the treatment of the disease constitute only a part of the total
cost, although in this case, they are primarily a burden on households. The largest share is represented by
indirect costs associated mainly with a loss of wages, which reach 96.6-97.9%.
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Table 8. Total social direct and indirect costs of respiratory diseases (EUR, 2020).

Direct costs Indirect costs Total costs

EUR % EUR % EUR %
Acute nasopharyngitis
4-10 years 16 2.6 597 97.4 613 100
11-15 years 13 2.1 597 97.9 610 100
Acute bronchitis
4-10 years 36 3.7 927 96.3 963 100
11-15 years 33 34 927 96.6 960 100

If we look at the total cost of illnesses from different perspectives (Table 9), the highest burden is beared by
employers (66.4—67.8% of the total social cost) state budget (47.3-49.7% of the total social cost). This result is
caused due to the dominance of indirect cost. Absentee at work causes for employer loss from missed work and
for state budget unpaid statutory social insurance payments, tax losses and care allowance paid to parents. The
costs of households for nasopharyngitis is EUR 96 for children aged 4 to 10 years and EUR 93 for children aged
11 to 15, and for bronchitis, EUR 180 and EUR 177 per case of illness. The share for the average wage is 7% for
nasopharyngitis, and 13.2% for bronchitis. We calculated the costs per case of the disease. Given the high
incidence of illness in particularly polluted areas, where children become ill several times a year, high morbidity
can be a source of financial problems related to loss of income. However, the overall costs from different cost-
bearer perspectives should be considered a conservative estimate. We anticipate the classical course of the
disease, without complications, other comorbidities, and therefore without hospitalization. Furthermore, we
anticipate only the standard procedures of the doctor with which the pediatric patient is registered.

Table 9. Total costs of respiratory diseases from different perspectives (EUR, 2020).

Social Healthcare system State budget Employers Households

Perspective

EUR Yo EUR Yo EUR Yo EUR % EUR Yo
Acute nasopharyngitis
4-10 years 613 100 45 7.3 303 49.4 407 66.4 96 15.6
11-15 years 610 100 45 7.4 303 49.7 407 66.7 93 15.2
Acute bronchitis
4-10 years 963 100 85 8.8 456 47.3 651 67.6 180 18.7
11-15 years 960 100 85 8.9 456 47.5 651 678 177 18.4
Discussion

Comparison of the results with other studies using the Cost-Of-lliness method is quite problematic due to the
broad generality of the method and therefore often different approaches to estimating total values, such as the
choice of variables or the method of data collection. Comparison with the cost of morbidity with other states is
then quite challenging due to the different ways in which health care is financed. Cost-of-lliness studies are also
used for symptom studies, for example the cough (Dal Negro et al., 2018; Hollinghurst et al., 2008) or the
common cold (Hellgren et al., 2010). The most significant difficulty, however, is the impossibility of comparisons
due to the absence of similar studies aimed at analysing the morbidity of similar diseases. As mentioned at the
outset, Cost-Of-lliness studies tend to focus on more serious diseases: with respiratory diseases, these are
mainly chronic bronchitis (Accordini et al., 2017; Weissflog et al., 2001), asthma (Ferreira de Magalhaes et al.,
2017; Gendo et al., 2003), chronic obstructive pulmonary disease (Ehteshami-Afshar et al., 2016; Mékel3 et al.)
or lower respiratory tract infections (Schot et al., 2019; Ehlken et al., 2005).

However, we should look at the individual cost components from the different perspectives of their bearers.
According to the results of Lambert et al. (2008), acute respiratory infections in children represent a significant
cost burden for families and society. Indirect costs have proved to be the key cost drivers, i.e. the time spent
taking care of a child outside the usual activities. The assessment of the costs due to acute respiratory infections
with cough in Australia has been addressed by Lovie-Toon et al. (2018). Compared to the conclusions of our
study, the results showed a different structure of cost bearers. Caretakers, the public health system and
employers incurred 44, 39, and 17% of the costs per episode, respectively. The high share of household costs
was mainly due to the different way in which health care is financed. Family costs included general practice visits,
after-hours general practice visits or specialist visits, which when added to the time off work with unpaid leave
and time off non-work activities, which were not the subject of our study, contributed to the relatively high share of
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household costs. The significant proportion of the public health care system was mainly due to the cost of
doctors’ services, which were not included in our assessment in the Czech Republic due to visits to the doctor
being part of the capitation component. Similarly, the cost estimates of Hollinghurst et al. (2008) for acute coughs
in children in the UK have shown that the cost for health service providers resulting from consultations with GPs
is particularly significant. The costs for families were mainly due to travel and expenditure on over-the-counter
preparations, suggesting that the child's illness could cause financial problems due to loss of earnings.

The cost of acute cough health care providers for preschool children is high; most of these costs result from
consultations with GPs. Parents experience certain personal costs due to travel and buying over-the-counter
products, and they can suffer greatly if they have a loss of earnings. There is scope for evaluating interventions
designed to reduce this burden. To summarise, the differences between individual studies are mainly due to
different approaches to average cost estimates and different ways of financing health care. This leads to different
proportions between the individual cost bearers.

When conducting COI studies, there are generally some methodological problems, which makes comparison
difficult. A relatively significant limit of the COI study is the lack of a generally valid methodology. How published
COl studies are conducted often differs between different diagnoses and studies. Determining the direct costs of
treating a given diagnosis also does not say anything about the effectiveness of the resources used (Larg and
Moss, 2011). Thus, COI studies can show which diseases require a higher allocation of resources for treatment
or prevention (Jo, 201), but since the method is not designed to measure benefits, it cannot be used to determine
how to allocate these resources (Drummond, 1992). The COIl method only measures ex-post costs that arise in
connection with treatment. It does not take into account any changes in defensive costs (market goods
purchased by individuals to improve health) (Dickie and Gerking, 2002). Maca (2005) considers the complicated
compilation of an incidence profile, such as the number of asthma attacks, to be a major negative. He also points
out that it is impossible to determine the cost of healthcare accurately. Another drawback that can make it more
difficult to compare results and can also lead to the costs being underestimated is that some costs that are not
directly health expenses but are directly related to treatment are not included.

These are e.g. expenditures on health and public health research, health and preventative programmes,
education, construction, administration, infrastructure. However, these costs are often omitted from COI studies
because of the difficulty or rather the inability to assign partial costs to specific diseases. Another reason is that
expenditures in one period are not necessarily associated with the disease in that period. For example,
equipment built, research and training funded in one year will only bring benefits in the years to come (Health
Canada, 2002; Hodgson and Meiners, 1982).

Other costs that may be included in some studies are travel costs or the loss of leisure time. However, these
costs were omitted from this study. Finally, we have to conclude, that the costs are estimated on the basis of our
methodology based on a predetermined model of the disease, its course, treatment and use of medication. For
this reason, the resulting estimates can be sensitive to a change in the individual cost types included.

Conclusion

This article analyses the health cost of common respiratory diseases in pediatric populations aged 4 to 15 from
the different perspectives of economic subjects. The results are based on the Cost-Of-lliness method, which
includes the direct costs of treating the disease and the indirect costs of absenteeism due to caring for a sick
child. We found that the costs directly linked to the treatment of the disease are of marginal importance, with
indirect costs being the most significant contributor to the total cost. Overall, the state budget and employers
bear the highest costs in the Czech Republic. Given that the total cost for households per case of acute
nasopharyngitis is about 7% of the average monthly wage and about 13.2% for acute bronchitis, repeated
incidences of the analysed diseases may lead to an excessive burden on households. Since 2021, the super-
gross wage has been abolished in the Czech Republic, which will lead to a particular reduction in the financial
burden on households, on the other hand, even more significant tax losses for the state budget.

Acute nasopharyngitis and acute bronchitis are common respiratory diseases that affect the majority of the child
population (especially in the winter months) and which cannot be avoided altogether, especially when in contact
with children. As these diseases recur more frequently by up to 10% in areas with deteriorated air quality,
reducing pollution and research related to it is key to reducing disease incidence and the associated financial
costs. We see effective preventive measures as a significant solution for reducing these costs, especially in
cities and other areas with unsatisfactory air quality. These may include, for example, vitamin use, outdoor
recovery programmes, installation of air purifiers inside buildings, road cleaning. Further research into the
prevention of these common respiratory diseases would be desirable to reduce the overall economic burden for
all economic entities.

The policy implications of the research could involve pointing out the importance of main cost factors and the
burden on the national economy subject to the decision-making process in health policy or social policy. Many
studies were conducted for more serious illnesses, but very little for mild illnesses. But as we showed, the
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significant financial burden was confirmed on common respiratory illnesses such as acute nasopharynx and
acute bronchitis.

Acknowledgement

This contribution was supported by the Technology Agency of the Czech Republic within the Environment for
Life Program No. SS02030008, “Center for Environmental Research: Waste and Circulation Management and
Environmental Safety (CEVOOH).”

References

Abdullah, M. M., Marinangeli, C. P., Jones, P. J. & Carlberg, J. G. (2017). Canadian potential healthcare and societal cost
savings from consumption of pulses: a cost-of-illness analysis. Nutrients, 9(7), 79. https://doi.org/10.3390/nu9070793

Accordini, S., Portas, L., Corsico, A. G., Cazzoletti, L., Cerveri, |., Gerbase, M. W. & Johannessen, A. (2017). Late Breaking
Abstract-The socio-economic cost of asthma, COPD and chronic bronchitis in Europe. European Respiratory Journal,
50(supplement 61). https://doi.org/10.1183/1393003.congress-2017.PA1197

Bassi, A., Dodd, S., Williamson, P., & Bodger, K. (2004). Cost of iliness of inflammatory bowel disease in the UK: a single
centre retrospective study. Gut, 53(10), 1471-1478. http://dx.doi.org/10.1136/gut.2004.041616

Brodszky, V., Beretzky, Z., Baji, P., Rencz, F., Péntek, M., Rotar, A. & Gulacsi, L. (2019). Cost-of-illness studies in nine
Central and Eastern European countries. The European Journal of Economics, 20(1), 155-172.
https://doi.org/10.1007/s10198-019-01066-x

Byford, S., Torgerson, D. J. & Raftery, J. (2000). Cost of illness studies. Bmj, 320(7245), 1335.
https://doi.org/10.1136/bm].320.7245.1335

Clabaugh, G. & Ward, M. M. (2008). Cost-of-illness studies in the United States: a systematic review of methodologies used
for direct cost. Value in Health, 11(1), 13-21. https://doi.org/10.1111/j.1524-4733.2007.00210.x

Cortaredona, S. & Ventelou, B. (2017). The extra cost of comorbidity: multiple illnesses and the economic burden of non-
communicable diseases. BMC Medicine, 216. https://doi.org/10.1186/s12916-017-0978-2

Czech Social Security Administration. (2021). OSetfovné. https://www.cssz.cz/web/cz/osetrovne. Accessed 7 January 2021

Czech Statistical Office. Labour Costs — 2020s. (2021b). https://www.czso.cz/csu/czso/uplne-naklady-prace-2020. Accessed 5
January 2021

Czech Statistical Office. Structure of Earnings Survey — 2020. (2021a). https://www.czso.cz/csu/czso/structure-of-earnings-
survey-2020. Accessed 5 January 2021

Dal Negro, R. W., Turco, P. & Povero, M. (2018). Cost of acute cough in ltalian children. ClinicoEconomics and outcomes
research: CEOR, 10, 529. https://doi.org/10.2147/CEOR.S167813

de Lagasnerie, G., Aguadé, A. S., Denis, P., Fagot-Campagna, A. & Gastaldi-Menager, C. (2018). The economic burden of
diabetes to French national health insurance: a new cost-of-illness method based on a combined medicalized and
incremental approach. The European Journal of Health Economics, 19(2), 189-201. https://doi.org/10.1007/s10198-
017-0873-y

Dekker, A. R. J., van Werkhoven, C. H., van der Velden, A. W., Cals, J. W. L., Broekhuizen, B. D. L. & Verheij, T. J. M. (2019).
Burden of disease in children with respiratory tract infections in primary care: diary-based cohort study. Family
Practice, 36(6), 723-729. https://doi.org/10.1093/fampra/cmz024

Dickie, M. & Gerking, S. (2002). Willingness to pay for reduced morbidity. Unpublished manuscript prepared for the
workshop,“Economic  valuation of health for environmental policy: assessing alternative approaches.
http://dse.univr.itymosaico/documents/Biblio/dickie_and_gerking_morbid3.pdf. Accessed 5 January 2019

Dolan, P. & Edlin, R. (2002). Is it really possible to build a bridge between cost-benefit analysis and cost-effectiveness
analysis?. Journal of Health Economics, 21(5), 827-843.

Drummond, M. (1992). Cost-of-iliness studies. Pharmacoeconomics, 2(1), 1-4. https://doi.org/10.2165/00019053-199202010-
00001

Ehlken, B., Ihorst, G., Lippert, B., Rohwedder, A., Petersen, G. & Schumacher, M. (2005). PRIDE Study Group. Economic
impact of community-acquired and nosocomial lower respiratory tract infections in young children in Germany.
European Journal of Pediatrics, 164(10), 607-615. https://doi.org/10.1007/s00431-005-1705-0

Ehteshami-Afshar, S., FitzGerald, J. M., Doyle-Waters, M. M. & Sadatsafavi, M. (2016). The global economic burden of
asthma and chronic obstructive pulmonary disease. The International Journal of Tuberculosis and Lung Disease,
20(1), 11-23. https://doi.org/10.5588/ijtld.15.0472

Ferreira de Magalhdes, M., Amaral, R., Pereira, A. M., Sa-Sousa, A., Azevedo, |., Azevedo, L. F. & Fonseca, J. A. (2017).
Cost of asthma in children: A nationwide, population-based, cost-of-iliness study. Pediatric Allergy and Immunology,
28(7), 683-691. https://doi.org/10.1111/pai.12772

Gendo, K., Sullivan, S. D., Lozano, P., Finkelstein, J. A., Fuhlbrigge, A. & Weiss, K. B. (2003). Resource costs for asthma-
related care among pediatric patients in managed care. Annals of Allergy, Asthma & Immunology, 91(3), 251-257.
https://doi.org/10.1016/S1081-1206(10)63526-0

Health Canada. Economic burden of illness in Canada, 1998. (2002). http://publications.gc.ca/collections/Collection/H21-136-
1998E.pdf. Accessed 12 June 2019

Hellgren, J., Cervin, A., Nordling, S., Bergman, A. & Cardell, L. O. (2010). Allergic rhinitis and the common cold—high cost to
society. Allergy, 65(6), 776-783. https://doi.org/10.1111/j.1398-9995.2009.02269.x

Hoagland, P., Jin, D., Polansky, L. Y., Kirkpatrick, B., Kirkpatrick, G., Fleming, L. E. & Backer, L. C. (2009). The costs of
respiratory illnesses arising from Florida Gulf Coast Karenia brevis blooms. Environmental Health Perspectives,
117(8), 1239-1243. https://doi.org/10.1289/ehp.0900645

Hodgson, T. A. & Meiners, M. R. (1982). Cost-of-illness methodology: a guide to current practices and procedures. The
Milbank Memorial Fund Quarterly. Health and Society, 60(3), 429-462. https://doi.org/10.2307/3349801


https://doi.org/10.3390/nu9070793
https://doi.Org/10.1
http://393003.congress-2017.PA1
http://dx.doi.org/10.1136/gut.2004.041616
https://doi.Org/1
https://doi.Org/1
https://doi.Org/10.1111/j.1524-4733.2007.00210.x
https://doi.org/10.1186/s12916-017-0978-2
https://www.cssz.cz/web/cz/osetrovne
https://www.czso.cz/csu/czso/uplne-naklady-prace-2020
https://www.czso.cz/csu/czso/structure-of-earnings-
https://doi.org/10.2147/CEOR.S167813
https://doi.org/10.1007/s10198-
https://doi.org/10.1093/fampra/cmz024
http://dse.univr.it/mosaico/documents/Biblio/dickie_and_gerking_morbid3.pdf
https://doi.org/10.2165/00019053-199202010-
https://doi.org/10.1007/s00431-005-1705-0
https://doi.org/10.5588/ijtld.15.0472
https://doi.org/10.1111/pai.12772
https://doi.Org/1
http://publications.gc.ca/collections/Collection/H21-136-
https://doi.Org/10.1
https://doi.org/10.1289/ehp.0900645
https://doi.org/10.2307/3349801

11 SciPap 29(3)

Hollinghurst, S., Gorst, C., Fahey, T. & Hay, A. D. (2008). Measuring the financial burden of acute cough in pre-school
children: a cost of iliness study. BMC Family Practice, 9(1), 10. https://doi.org/10.1186/1471-2296-9-10

Jo, C. (2014). Cost-of-illness studies: concepts, scopes, and methods. Clinical and Molecular Hepatology, 20(4).
https://doi.org/327. 10.3350/cmh.2014.20.4.327

Lambert, S. B., Allen, K. M., Carter, R. C. & Nolan, T. M. (2008). The cost of community-managed viral respiratory ilinesses in
a cohort of healthy preschool-aged children. Respiratory Research, 9(1), 11. https://doi.org/10.1186/1465-9921-9-11

O'Grady, K. A., Nolan, T., Carter, R., Gabriel, S., & Lambert, S. (2004). The cost of seasonal respiratory illnesses in Australian
children: the dominance of patient and family costs and implications for vaccine use. Communicable diseases
intelligence quarterly report, 28(4). 509-516.

Larg, A. & Moss, J. R. (2011). Cost-of-iliness studies. Pharmacoeconomics, 29(8), 653-671. https://doi.org/10.2165/11588380-
000000000-00000

Lovie-Toon, Y. G., McPhail, S. M., Au-Yeung, Y. T., Hall, K. K., Chang, A. B., Vagenas, D. & O'Grady, K. A. F. (2018). The
cost of acute respiratory infections with cough among urban Aboriginal and Torres Strait Islander children. Frontiers
in Pediatrics, 6(2018), 379. https://doi.org/10.3389/fped.2018.00379

Luengo-Fernandez, R., Leal, J., Gray, A. & Sullivan, R. (2013). Economic burden of cancer across the European Union: a
population-based cost analysis. The Lancet Oncology, 14(12), 1165-1174. https://doi.org/10.1016/S1470-
2045(13)70442-X

Maca, V. (2005). Zjistovani nakladi nemocnosti metodou cost-of-iliness. Centrum pro otazky Zivotniho prostiedi UK v Praze.
http://cozpserver1n2.jinonice.cuni.cz/Ekonomie/ocen_konf/Maca.pdf. Accessed 21 January 2019

Méakeld, M. J., Backer, V., Hedegaard, M. & Larsson, K. (2013). Adherence to inhaled therapies, health outcomes and costs in
patients with asthma and COPD. Respiratory Medicine, 107(10), 1481-1490.
https://doi.org/10.1016/j.rmed.2013.04.005

Ministry of Health of the Czech Republic. (2021). Kalkulaéni vzorec pro vypocet bodové hodnoty vykoni v seznamu
zdravotnich  vykon(.  https://www.mzcr.cz/dokumenty/kalkulacni-vzorec-pro-vypocet-bodove-hodnoty-vykonu-v-
seznamu-zdravotnich-vykonu_11252_998 3.html. Accessed 4 January 2021

National Institut of Public Health of the Czech Republic. (2016). Systém monitorovani zdravotniho stavu obyvatelstva ve
vztahu k Zivotnimu prostfedi. Subsystém 6. Alergicka onemocnéni v Moravskoslezském kraji v roce 2015. Odborna
zprava za rok 2015. http://www.szu.cz/uploads/documents/chzp/odborne_zpravy/Zprava_MSK_2016.pdf. Accessed 2
February 2020

National Institut of Public Health of the Czech Republic. (2017). Systém monitorovani zdravotniho stavu obyvatelstva ve
vztahu k zivotnimu prostfedi. Subsystém 6. Zdravotni stav, Vysledky studie ,,Zdravi déti 2016“ Odborna zprava za
rok 2016 http://www.szu.cz/uploads/documents/chzp/odborne_zpravy/OZ_16/Zdravotni_stav_2016.pdf. Accessed 2
February 2020

Quah, E. & Boon, T. L. (2003). The economic cost of particulate air pollution on health in Singapore. Journal of Asian
Economics, 14(1), 73-90. https://doi.org/10.1016/S1049-0078(02)00240-3

Ried, W. (1996). Willingness to pay and cost of iliness for changes in health capital depreciation. Health Economics, 5(5), 447-
468. https://doi.org/10.1002/(SICI)1099-1050(199609)5:5<447::AID-HEC220>3.0.CO;2-%23

Rozan, A. (2001). Air pollution: a valuation of morbidity. Pollution Atmosphérique, 105-120.

S¢asny, M. (2005). Externi naklady vyroby elektfiny a tepla v podminkach CR a metody jejich internalizace. Univerzita Karlova
v Praze, Centrum pro otazky Zivotniho prostredi.

Schot, M. J. C., Dekker, A. R. J., Van Werkhoven, C. H., van der Velden, A. W., Cals, J. W. L., Broekhuizen, B. D. L. &
Verheij, T. J. M. (2019). Burden of disease in children with respiratory tract infections in primary care: diary-based
cohort study. Family Practice, 36(6), 723-729. https://doi.org/10.1093/fampra/cmz024

Segel, J. E. (2006). Cost-of-illness studies—a primer. RTI-UNC Center of Excellence in Health Promotion Economics, 2006, 1-
39.https://www.researchgate.net/profile/Joel_Segel/publication/253434922_Cost-of-lliness_Studies-
A_Primer/links/54fdaf470cf20700c5ec0ae1.pdf. Accessed 25 November 2020

Srivastava, A. & Kumar, R. (2002). Economic valuation of health impacts of air pollution in Mumbai. Environmental Monitoring
and Assessment, 75(2), 135-143. https://doi.org/10.1023/A:1014431729649

Tarricone, R. (2006). Cost-of-illness analysis: what room in health economics?. Health Policy, 77(1), 51-63.
https://doi.org/10.1016/j.healthpol.2005.07.016

Vargas, C., Bilbeny, N., Balmaceda, C., Rodriguez, M. F., Zitko, P., Rojas, R. & Espinoza, M. A. (2018). Costs and
consequences of chronic pain due to musculoskeletal disorders from a health system perspective in Chile. Pain
Reports, 3(5). https://doi.org/10.1097/PR9.0000000000000656

Weiss, K. B., Sullivan, S. D. & Lyttle, C. S. (2000). Trends in the cost of illness for asthma in the United States, 1985-1994.
Journal of Allergy and Clinical Immunology, 106(3), 493-499. https://doi.org/10.1067/mai.2000.109426

Weissflog, D., Matthys, H. & Virchow, J. J. (2001). Epidemiology and costs of bronchial asthma and chronic bronchitis in
Germany. Deutsche medizinische Wochenschrift, 126(28-29), 803-808. https://doi.org/10.1055/s-2001-15705

Weissman, R. S. & Rosselli, F. (2017). Reducing the burden of suffering from eating disorders: unmet treatment needs, cost of
iliness, and the quest for cost-effectiveness. Behaviour Research and Therapy, 88, 49-64.
https://doi.org/10.1016/j.brat.2016.09.006


https://doi.Org/1
https://doi.org/327
https://doi.Org/10.1
https://doi.org/10.2165/11588380-
https://doi.org/10.3389/fped.2018.00379
https://doi.org/10.1016/S1470-
http://cozpserver1
http://n2.jinonice.cuni.cz/Ekonomie/ocen_konf/Maca.pdf
https://doi.Org/1
https://www.mzcr.cz/dokumenty/kalkulacni-vzorec-pro-vypocet-bodove-hodnoty-vykonu-v-
http://www.szu.cz/uploads/documents/chzp/odborne_zpravy/Zprava_MSK_2016.pdf
http://www.szu.cz/uploads/documents/chzp/odborne_zpravy/OZ_16/Zdravotni_stav_2016.pdf
https://doi.org/10.1016/S1
https://doi.Org/1
https://doi.org/10.1093/fampra/cmz024
https://www.researchgate.net/profile/Joel_Segel/publication/253434922_Cost-of-lllness_Studies-
https://doi.Org/10.1023/A:1014431729649
https://doi.Org/1
https://doi.org/10.1097/PR9.0000000000000656
https://doi.org/10.1067/mai.2000.109426
https://doi.org/10.1055/s-2001-15705
https://doi.Org/1

