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Abstract

Sports activities are important factors in the prevention of the incidence and development of cardiovascular diseases. The goal of this article
was to find out, describe and assess the relationship of the finances spent on sports activities to prevent and treat cardiovascular diseases
to education, employment and marital status. The research was carried out using the quantitative research strategy (a non-standardized
questionnaire). The sample group (1,992 people from the Czech Republic - 937 men and 1,055 women) had the typical structure of the
Czech population and was representative from the point of view of regions, gender and age. The results showed statistically significant
relationships between the money spent monthly on sports activities to prevent and treat cardiovascular diseases. Respondents with a
higher level of education invested more money in sports activities than those with a lower level of education. Employed and self-employed
people invested more money in sports activities than pensioners. Single people invest more in sports activities; the widowed invest less,
which could be caused by the fact that the Czech Republic is undergoing a change in the population structure. These facts provide medical
workers with valuable information that can be used in practice. This information can help to make medical consulting regarding sports
activities more efficient and so prevent cardiovascular diseases. It also points out the necessity of an individual approach regarding

practical recommendations in relation to education, employment and marital status.
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Introduction

Sports activities are included among the significant factors
that affect the incidence and development of cardiovascular
diseases (Commission of the European Communities, 2007).
The basis of the prevention and treatment of cardiovascular
diseases is restricting health risks in lifestyle because this can
prevent up to 80% of untimely deaths due to cardiovascular
diseases (National Institute for Health and Care Excellence,
2017; National Institute of Public Health, 2017). According to
a number of studies (Chaloupka et al., 2003; Pina et al., 2003;
Pirnerova, 2017), regular activities help to decrease the inci-
dence and development of cardiovascular diseases, strengthen
the nervous system, increase stress resistance, strengthen vas-
cular muscles and prevent hypertension. The White Book of
the Commission of the European Communities (2007) states
that insufficient physical activity increases the incidence of
overweight, obesity and a number of chronic diseases, such

as cardiovascular diseases and diabetes, which decrease the
quality of life, threaten life and burden medical and economic
budgets.

The effect of sports activities is not only positive regarding
the primary prevention of cardiovascular diseases, but also re-
garding the secondary preventative measures in people who
already suffer from cardiovascular disease (Linhart, 2016). Sig-
nificant findings regarding sports activities and the total risk
of cardiovascular diseases (mainly hypertension and hyper-
cholesterolemia) were published by a collective of authors in
the 1970s (Paffenbarger et al., 1978). The positives of regular
physical activities include the improvement of cardio-respira-
tory functions, maintaining the optimal body weight as well as
good mental health. Physical activities help to postpone the in-
cidence of atherosclerosis as well as type 2 diabetes and depres-
sive disturbances. Physical activities should be recommended
by a cardiologist and adjusted to a patient’s cardio-respiratory
system and locomotive system, including a patient’s motiva-
tion for physical activities.
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Almost all people, regardless of their illness, can be moti-
vated to perform common physical activities, such as walking,
gardening or housework (Rosolova et al., 2013). The report on
the health of the population of the Czech Republic from 2014
was based on the results of the study regarding the physical
activities of adults and states that 32% of adults have a low
level of physical activity, 21% have a medium level and 46%
have a high level. Men had a 1.4x higher probability of being
physically active compared to women (Anto$ova et al., 2014).
In the Czech Republic, cardiovascular diseases are the most
frequent cause of death (women — 50% of all deaths; men -
42%). The standardized level of mortality regarding age is 60%
higher than the average in the EU (OECD/European Observa-
tory on Health Systems and Policies, 2017). Due to these facts,
it is possible to say that more than 35% of the total disease
burden is caused by behavioural risk factors (disease burden
is the indicator combining morbidity and mortality). Accord-
ing to the Institute for Global Health Data Exchange (2017),
the behavioural risk factors include risky eating habits (18%),
smoking (13%), alcohol consumption (4%) and insufficient
physical activities (3%).

Cardiovascular diseases not only decrease the quality
of life and are life-threatening, they also burden healthcare
and family budgets (lost profits, decreased work activity, de-
creased applicability on the labour market). Diseases of the
circulatory system are included in the most frequent causes
of hospitalization despite a significant decrease in compari-
son to previous years (Medical statistics, 2016). In 2016, there
were 298.5 thousand hospitalizations, 46.3 thousand cases of
work incapacities and 38.6 thousand people in the Czech Re-
public drew disability pension at the end of the year (Medical
statistics, 2017). Medical costs for cardiovascular diseases in
the Czech Republic are usually covered by public health in-
surance (Revue for Social Policy and Research, 2018). Other
economic aspects regarding the prevention and treatment of
cardiovascular diseases are personal finances. From the point
of view of the prevention of cardiovascular diseases, they are
mainly costs related to lifestyle, i.e. costs for sports activities,
consulting regarding lifestyle etc. This article is related to the
project supported by the programme project of the Ministry
of Health of the Czech Republic, reg. no. 15-31000A, entitled
“Intervention Procedures in Preventative Cardiology”. Its goal
was to find, describe and assess the relationship between fi-
nancial costs and sports activities of the people of the Czech
Republic and their education, employment and marital status,
where the areas is related to the prevention of cardiovascular
diseases.

Materials and methods

This research was carried out using the quantitative research
strategy. We used a non-standardized questionnaire to learn
the amount of monthly financial costs spent on sports activi-
ties regarding the prevention and treatment of cardiovascular
diseases. We used a three-level scale (0 up to 500 CZK, 501 up
to 1,000 CZK and more than 1,000 CZK) which was related
to their education, employment and marital status. At the be-
ginning, the scale had six levels, but the statistical processing
re-categorized the four highest financial costs into one catego-
ry, i.e. more than 1,000 CZK. The sample group included 1,992
citizens of the Czech Republic (937 men and 1,055 women).
Its structure responded to the structure of all citizens of the
Czech Republic and is representative regarding regions, gender
and age. The collection of data was carried out in the Czech Re-

public in 2016. The gained data were processed by the descrip-
tive and analytical statistics using the statistical application of
SASD 1.4.12 (Statistical Analysis of Social Data) and SPSS. We
also processed the 1st classification degree and contingency
tables of selected indicators in the 2nd classification degree.
In the 1st classification degree, we calculated the absolute and
relative numbers, mode, median, average, variance and stand-
ard deviation. For every indicator, we calculated the estimated
variance and standard deviation, span and interval estimate
of the average value of 0.05 and interval estimate of the vari-
ance of 0.05. For the calculation of the level of independence
of selected indicators, we calculated the Wallis, Spearman and
correlation coefficient. We also applied the y? of the good ac-
cord. In this case, we applied the Yates correction due to the
insufficient number of monitorings. Finally we calculated the
test of independence on the level of significance of a = 0.05,
a=0.01, a=0.001.

Results

This research was carried out using a non-standardized ques-
tionnaire to find out the average monthly finances spent on
sports activities by Czech citizens regarding the prevention
and treatment of cardiovascular diseases. Out of the total
1,992 respondents, 78.3% spent less than 500 CZK, 14.5%
spent 501 up to 1 000 CZK and 7.2% spent more than 1,000
CZK.

We used the non-standardized questionnaire to find out
the relationship between the monthly financial amount spent
on sports activities and the selected sociodemographic indi-
cators (education, employment and marital status). This rela-
tionship is shown in Table 1.

Table 1. Monthly financial costs on sports activities in

relation to their education, employment and marital status
(N=1992)

Monitored relationship p X df
relationship to education <0.001 92,618 8
relationship to employment <0.001 147,821 10
relationship to marital status <0.001 46,282 8

p, level of significance; y? chi-squared; df, degree of freedom.

The respondents were divided by the achieved level of ed-
ucation: basic education, vocational school graduates, second-
ary/high school graduates, higher vocational education and
university education. Out of the total 162 respondents with
basic education, 149 invested less than 500 CZK monthly on
sports activities, 10 invested between 501 and 1,000 CZK,
and 3 invested more than 1,000 CZK. 630 respondents with
secondary education without GCSE’s invested on average
500 CZK, 76 invested between 501 and 1,000 CZK, and 29 in-
vested 1,000 CZK and more. 680 respondents graduated from
secondary school with GCSE’s. 509 invested up to 500 CZK,
111 invested between 501 and 1,000 CZK, and 60 invest-
ed more than 1,000 CZK. 103 respondents graduated from
a higher vocational school. 75 invested up to 500 CZK, 18 in-
vested between 501 and 1,000 CZK, and 10 invested more
than 1,000 CZK. Out of the total 312 respondents, 197 uni-
versity educated respondents invested the average monthly
amount, 74 invested between 501 and 1,000 CZK, and 41 in-
vested more than 1,000 CZK. The results are shown in Chart 1.
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Chart 1. Average monthly costs invested in sports activities in relation to education

The results of this research show a statistically significant
relationship between the average monthly finances and edu-
cation. Regarding the statistically significant relationship be-
tween education and average finances invested in sports ac-
tivities at the level of significance p< 0.001, we learned that
respondents with a higher level of education invested more
than those with a lower level.

While finding out the relationship between the average
finances invested in sports activities and employment, the
respondents were divided into categories: employees, entre-
preneurs, pensioners, disabled pensioners, people who had
been unemployed longer than 6 months and others. Out
of the total 965 employed respondents, 695 invested up to
500 CZK, 182 invested between 501 and 1,000 CZK, and
88 invested more than 1,000 CZK. Out of the 211 entrepre-
neurs, 130 invested up to 500 CZK, 46 invested between 501
and 1,000 CZK, and 35 invested more than 1,000 CZK. Out
of 674 pensioners, 615 invested up to 500 CZK, 46 invest-
ed between 501 and 1,000 CZK, and 13 invested more than
1,000 CZK. Out of 92 disabled pensioners, 83 invested up to
500 CZK, 6 invested between 501 and 1,000 CZK, and 3 in-
vested more than 1,000 CZK. Out of the total 38 respondents
who had been unemployed longer than 6 months, 31 invested
less than 500 CZK, 6 invested between 501 and 1,000 CZK,
and only 1 invested more than 1,000 CZK. Out of 12 respond-
ents whose employment could not be included in any category
(others), 6 invested up to 500 CZK, 3 invested between 501
and 1,000 CZK, and 3 also invested more than 1,000 CZK.
These results are shown in Chart 2.

The results of this research showed a statistically signifi-
cant relationship between the average monthly finances and
employment. The results show that employees and entrepre-
neurs invest in sports activities more than pensioners and dis-
abled pensioners.

Regarding marital status, we divided the respondents into
single, married, divorced, widowed and non-married partners.
Out of 129 single respondents, 82 invested up to 500 CZK,

29 invested between 501 and 1,000 CZK, and 18 invested
more than 1,000 CZK. Out of 1,197 married respondents,
925 invested up to 500 CZK, 187 invested between 501 and
1,000 CZK, and 85 invested more than 1,000 CZK. Out of
256 divorced respondents, 195 invested up to 500 CZK, 38
invested between 501 and 1,000 CZK, and 23 invested more
than 1,000 CZK. Out of 309 widowed respondents, 279 invest-
ed up to 500 CZK, 21 invested between 501 and 1,000 CZK,
and 9 invested more than 1,000 CZK. Out of 101 non-married
partners, 79 invested up to 500 CZK, 14 invested between 501
and 1,000 CZK, and 8 invested more than 1,000 CZK. The re-
sults are shown in Chart 3.

The results of this research showed a statistically signifi-
cant relationship between the average monthly finances and
marital status. At the level of significance of p < 0.001, the
results show that single people invest more and the widowed
invest less.

Discussion

The results of the research correspond with the results of the
marketing research carried out on 1,120 respondents by Ceska
Spotitelna and the Kantar CZ research agency (Reznickovi,
2018). Their results show that a person who performs sports
activities at least once a week spends more than 4,600 CZK
per year on them. On the other hand, Czech health insurance
companies paid out 25.4 billion CZK in the monitored period
for the treatment of heart attacks, strokes and other cardio-
vascular diseases. Average costs of health insurance compa-
nies, according to the Czech Statistical Office (2018b), for one
man suffering from cardiovascular disease in 2016 are more
than 2,700 CZK (and 600 CZK lower for one woman). The EU
statistics show much higher costs. The estimated costs of the
EU for cardiovascular diseases are 169 trillion Euros per year.
This means that the total annual costs are 372 € per capita (Eu-
ropean Heart Health Charter), which is 9,625 CZK per capita
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Chart 2. Average monthly costs invested in sports activities in relation to employment
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Chart 3. Average monthly costs invested in sports activities in relation to marital status

(Czech National Bank, 2018). In the future, this economic as-
pect should influence the pressure on decreasing risks, espe-
cially regarding the primary prevention of cardiovascular dis-
eases. According to the WHO (2007), in practice this means a
greater motivation for the decrease of fat and salt intake intake
from food and an increase of fruit and vegetable intake (incl.
pulses). From the point of view of sports activities, it means
motivation for at least mild physical activity for 30 minutes a
day. We should not neglect education on weight loss for peo-
ple who are overweight or obese, where it is necessary to pay

attention to the correct combination of diet change and sports
activities. It is also necessary to be careful with alcohol con-
sumption. A positive impact of correctly chosen preventative
activities regarding health, economic and social spectre has
been confirmed by Piepoli et al. (2016). Makris et al. (2012)
base their conclusions on the results of international research,
which show that only a few doctors (cardiovascular surgeons
in this research) provide their patients with the information
on correct physical activities and ask them to keep a diary of
their daily physical activities.
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Similar results have also been confirmed by Olisarova et al.
(2016). They show that in 51.2% of cases doctors always, often
or sometimes spoke about changes in physical activities with
their patients who were 40+, whereas nurses only did this in
34.6% of cases. Systematic guidance with non-pharmacologi-
cal interventions has a positive effect on patients’ total health
condition, helps to make treatment more efficient and ensures
motivation for maintaining long-term lifestyle changes. Rec-
ommended activities can be divided into two groups — aerobic
and anaerobic. Both groups are important for the maintenance
and improvement of cardio-respiratory processes, but it is al-
ways important to consult them with an expert.

In 1992, the American Heart Association recognized phys-
ical inactivity as a risk factor of cardiovascular diseases. The re-
sults of the meta-analyses (Spencer et al., 2016) from 1995 to
2007 recommend being mildly physically active for 150 min-
utes per week or intensively active for 75 minutes (at least
10 minutes per day). The meta-analysis published by Sattel-
mair et al. (2011) shows that physical activity helps to decrease
the risk of cardiovascular diseases (a larger association among
women than men).

It is necessary to mention that the number of longitudi-
nal studies are limited by the application of gained results, e.g.
they do not respect variables such as the socio-economic sta-
tus, or they are carried out on a homogenous sample group,
e.g. Caucasians (Sattelmairet al., 2011). Physical activity can-
not be perceived as an explanatory risk factor. As mentioned
in the conclusions of the Canadian study of INTERHEART,
mild or medium physical activities regarding both genders are
associated with a decrease of cardiovascular risk. Physical ac-
tivity is a variable independent of other risk factors, such as
overweight, obesity, diabetes, dyslipidemia or hypertension.
There are randomized controlled studies (Dunn et al., 1997;
Sattelmair et al., 2011) which deal with causality. Dunn et al.
(1997) assessed interventions regarding physical activities in
healthy men and women who are in a sitting position most
of the day. After six months, their cardio-respiratory abilities
were improved and the coronary risk calculated by the SCORE
was decreased. Tully et al. (2005) proved the improvement of
cardio-respiratory functions and a decrease in the total score of
the cardiovascular risk (SCORE) after 12 weeks in respondents
between 50 and 65 years. Physical activity should be included
in everyday life as much as possible at every age. As stated by
Machova et al. (2016), physical activities are a necessary and
most natural way to maintain and strengthen normal physi-
ological functions. Nevertheless, there are many barriers to
performing physical activities, such as socio-economic factors.

This research proved statistically significant relationships
between the average monthly spend on sports activities and
education. Respondents with a higher level of education invest-
ed more money in physical activities than respondents with a
lower level of education. This result is related to the fact that in
2016 the percentage of people with a higher level of education
was higher in relation to average salary than people with a low-
er level of education (Czech Statistical Office, 2016a).

This result also corresponds with the results of the research
carried out by Ceska Spofitelna and the Kantar CZ research
agency (Reznitkova, 2018), which proved that people with
university education used health insurance coverage or bene-
fits from their employer for sports activities. Regarding sports
activities, health literacy is important, which is mentioned by
Levin-Zamir et al. (2016) in relation to education. We opine
that these findings can directly affect nursing interventions,
where it is necessary to select convenient educational activi-
ties and not forget patients’ feedback.

This research also proved statistically significant relation-
ships between the average monthly spend on sports activities
and employment. Employed respondents and entrepreneurs
invested more in sports activities than pensioners and dis-
abled pensioners. The main reason was income. The average
gross wage was 29,320 CZK (Czech Statistical Office, 2016¢),
whereas the pension was 11,475 CZK (Czech Statistical Office,
2016b). Another economic reason of employed respondents
can be the effort to maintain good physical and psychologi-
cal condition because drawing sickness insurance can affect
people with a higher income, which is globally reflected in
the trend of decreasing the number of sick days (Cesko v dat-
ech, 2018). Supporting employees in the care of their health
by various benefits, such as financial contributions for sports
activities or preventative care are a very positive part in the
previously mentioned result (Centers for Disease Control and
Prevention, 2018).

This research also proved statistically significant rela-
tionships between the average monthly spend on sports ac-
tivities and marital status. According to the research results,
single respondents invested more in sports activities than the
widowed. In the Czech Republic, the population structure is
changing. There are continuously more single people and few-
er married people, which could result in the fact that single
people invest more in sports activities and the widowed less
(Czech Statistical Office, 2018a). Some studies point out a
decrease in physical activities in married people (Hull et al.,
2010; Schoeppe et al., 2018).

Conclusions

The results of the research have shown statistically significant
relationships between the average monthly costs for sports ac-
tivities regarding the prevention and treatment of cardiovas-
cular diseases and education, employment and marital status.

This research proved statistically significant relationships
between the average monthly spend on sports activities and
education. Respondents with a higher level of education in-
vested more money in physical activities than respondents
with a lower level of education. We also proved statistically
significant relationships between the average monthly spend
on sports activities and employment. Employed respondents
and entrepreneurs invested more in sports activities than pen-
sioners and disabled pensioners.

This research also proved statistically significant relation-
ships between the average monthly spend on sports activities
and marital status. According to the research results, single
respondents invested more in sports activities than the wid-
owed, which could be a consequence of the constant popu-
lation change. This information is very valuable for medical
workers. They can use it in practice to make health consulting
regarding correct preventative physical activities more effi-
cient. Contemporarily, the conclusions of this research point
out the necessity of an individual approach in establishing
practical recommendations, especially in relation to education,
employment and marital status.
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Finanéni prostiedky ob¢ani Ceské republiky vynaklidané do sportovnich aktivit v kontextu
prevence a lécby kardiovaskularnich onemocnéni

Souhrn

Sportovni aktivity nepochybné patii mezi vyznamné faktory, kterymi lze ovlivnit u jedincd vznik a rozvoj kardiovaskularnich
onemocnéni. Cilem tohoto ptispévku bylo zjistit, popsat a vyhodnotit souvislosti vyse finan¢nich prosttedkt vynaklddanych ob-
¢any CR do sportovnich aktivit v kontextu prevence a 1é¢by kardiovaskularnich onemocnéni v relaci se vzdélanim, zaméstnanim
a rodinnym stavem respondentt. Vyzkum byl realizovan s vyuzitim kvantitativni vyzkumné strategie, pomoci nestandardizova-
ného dotazniku. Vyzkumny vybérovy soubor slozeny z 1 992 ob¢anti CR (937 muzt a 1 055 Zen) svou strukturou odpovidal sloze-
ni véech ob¢ant CR a vykazuje znaky reprezentativnosti z hlediska regiont (krajtt), pohlavi a véku. Vysledky vyzkumu prokazaly
statisticky vjznamné souvislosti mezi vy$i finanénich prosttedki vynakladanych obyvateli Ceské republiky v préiméru za mésic do
sportovnich aktivit v kontextu prevence a lé¢by kardiovaskularnich onemocnéni ve vSech vybranych souvislostech. V souvislosti
se vzdélanim vice do sportovnich aktivit investuji respondenti s vy$sim, zejména pak vysokoskolskym vzdéldnim, méné obcané
se zakladnim vzdéldnim & vyuceni. Ve vztahu k zaméstndni vice do sportovnich aktivit investuji ob¢ané v zaméstnaneckém po-
méru a podnikatelé, méné naopak starobni a invalidni dichodci. V relaci s rodinnym stavem vice do sportovnich aktivit investuji
svobodni, méné ovdovéli, coz miize byt nasledkem i toho, ze v Ceské republice dochazi ke zméné struktury obyvatelstva. Tato
zjidténi poskytuji zdravotnickym pracovnikiim cenné informace prakticky vyuZitelné pro zefektivnéni zdravotniho poradenstvi
v oblasti vhodnych pohybovych aktivit v rdmci jednotlivych trovni prevence kardiovaskularnich onemocnéni a zirovern poukazuji
na nutnost individudlniho p#istupu p#i sestavovani praktickych doporuceni zejména ve vazbé na vzdélani, zaméstnani i rodinny
stav jedinca.

Kli¢ova slova: finan¢ni prostfedky; kardiovaskuldrni onemocnéni; rodinny stav; sportovni aktivity; vzdélani; zaméstnani
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