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and Elżbieta Smolewska 1

1 Department of Pediatric Cardiology and Rheumatology, Medical University of Lodz, Sporna 36/50,
91-738 Lodz, Poland; j.zamojska@wp.pl (J.Z.); kasiajarosik@wp.pl (K.N.-J.);
elzbieta.smolewska@umed.lodz.pl (E.S.)

2 Institute of Information Technology, Lodz University of Technology, 91-738 Lodz, Poland;
agnieszka.wosiak@p.lodz.pl

* Correspondence: marta.gruca@onet.eu

Abstract: Background: The aim of the study was to evaluate the health-promoting behavior of the
preschool children (aged 3–6 y) of Polish health care professionals (HCPs). Methods: The study was
conducted by means of quantitative research on a group of 386 individuals, using an Internet-based
survey. Results: The ideal cardiovascular health model was determined in the case of 22 children
(5.6%). The collected data revealed that, when regarding the recommended level of physical activity,
children from HCP families meet the American Heart Association criteria much more often than their
peers from other study populations (56.5% vs. 16.6%). In our study, more girls than boys participated
in organized activities (60.2% vs. 50.3%, p = 0.05). There was no correlation between achieving
adequate levels of physical activity and the BMI (p > 0.1). Overweight children had a more balanced
diet than children with a normal body weight (p = 0.009). Conclusions: The obtained results allowed
us to make the conclusion that there is a need to implement educational and preventive measures on
a large scale, while some health-promoting behaviors, especially those concerning proper nutrition,
require major modifications, even in HCP families.

Keywords: cardiovascular diseases; children; social determinants of health

1. Introduction

Cardiovascular diseases (CVDs) and their complications are the main cause of work
disability in developed countries. According to the data provided by the Central Statistical
Office, CVDs are responsible for 46% of deaths in the adult population of Poland [1]. The
development of CVDs in the adult population is highly correlated with cardiovascular risk
factors that may first occur in childhood and then progress towards more severe forms [2].
Despite the fact that the clinical symptoms of CVDs and the associated complications
rarely manifest themselves in children, it should be remembered that even preschool
children are exposed to CVD risk factors [3,4]. The prevention of cardiovascular diseases
is defined as a coordinated set of actions to be taken at the population level, or targeted
at individuals, for the purpose of eliminating or minimizing the consequences of CVDs
and the associated disabilities [5]. The effectiveness of such preventive actions has been
proven by numerous population studies, including the CARDIA study [6]. In the Polish
adult population, the problem of increasing exposure to CVD risk factors was analyzed as a
part of nationwide studies, such as NATPOL PLUS, PolSenior, and WOBASZ [7–9]. A great
source of information regarding the health status of the developing population is the OLAF
and OLA studies, which provided the basis for establishing new growth charts for Polish
children. The Mother’s and Child Institute in Warsaw published a report that focuses on
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the assessment of physical activity in the developing population [10]. A number of studies
have been carried out to assess the prevalence of overweight and obesity among preschool
children both in Poland and in neighboring countries [11–13]. The ToyBox cross-sectional
study compared levels of energy-balance-related behaviors (physical activity, sedentary
behavior, and dietary behaviors in four- to six-year-old preschoolers from six European
countries (Belgium, Bulgaria, Germany, Greece, Poland, and Spain) [14]. Nevertheless,
there is a paucity of research in Poland focusing on complex CVD prevention in children. As
regards health-promoting behaviors, the least studied age group is preschool children. The
following publication analyzes the health-promoting behaviors of preschool children raised
in HCP families in the context of their cardiovascular health condition. Our study focuses
on four health-promoting factors or behaviors, i.e., no exposure to tobacco smoke, a normal
BMI, an adequate physical activity level, and a healthy diet. Considering knowledge
on cardiovascular health possessed by healthcare professionals, it should be assumed
that children growing up in HCP families will be provided with an ideal cardiovascular
health model.

2. Materials and Methods
2.1. Participants

The analysis included 386 respondents; the target group was mothers who were HCPs
(medical practitioners). A purposive sampling method was used in our study. The study
was conducted by means of a quantitative research, using an Internet-based survey. The
questionnaire was accessible on a closed online forum only for mothers who are HCPs.
Participation in the study was voluntary. Through the anonymous questionnaire, the
protection of respondents’ privacy was achieved and psychological harm was avoided. The
questions in the questionnaire did not contain sensitive content. The submission of the
completed questionnaire was considered consent to participate in the survey; therefore,
the approval of the bioethics committee to conduct the survey was not required. The
questionnaire assessed the health-promoting behavior of preschool children (no exposure
to tobacco smoke, appropriate BMI, appropriate level of physical activity, and healthy diet).
There were no missing values in the data gathered and no outliers to handle separately.
The characteristics of the group are presented in Tables 1 and 2.

According to the AHA report, the definition of an ideal cardiovascular health model
means no exposure to tobacco smoke, the right BMI, adequate levels of physical activity, and
a healthy diet [15]. The BMI was calculated based on the data provided in the questionnaire
(i.e., the child’s body mass and height). The ideal BMI according to the AHA report is
BMI < 85th percentile. Underweight is defined as BMI < 5th percentile, overweight as a BMI
between 85th and 95th percentile, whereas obesity as BMI > 95th percentile, appropriate for
the sex and age. The survey study also assessed the children’s exposure to tobacco smoke,
their physical activity, and their dietary habits. A healthy diet was understood as the daily
consumption of vegetables and fruit, eating fish at least twice a week, and eliminating
sugary drinks. In addition, the respondents were asked how their children usually spent
their free time at home. That questions were adopted from a questionnaire used in the
report by Fijałkowska et al. [10]. Our results were compared with those presented in other
population studies [10,11,15–17].
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Table 1. Baseline characteristics of the study group.

Parameter Studied Group
(N = 386) Percentage

Sex (F/M)
F 191 49.48%
M 195 50.52%

Age (years)

3 129 33.42%
4 105 27.20%
5 94 24.35%
6 58 15.03%

BMI

Underweight 64 16.58%
Appropriate body mass 290 75.13%

Overweight 25 6.48%
Obesity 7 1.18%

Smoking parents No 374 96.89%
Yes 12

Smoking next
to the child

Not applicable 374 96.89%
No 12 3.11%
Yes 0 0%

Passive smoking No 378 97.93%
Yes 8 2.07%

Physical activity
at home

When playing, the child displays
“mixed” behaviors, i.e., dividing

their free time between active
and passive leisure

182 47.15%

The child is always on the move 199 51.55%

The child usually plays in a
sitting position, watches TV,

colors drawings, etc.
5 1.30%

Organized forms
of activity

No 173 44.82%
Yes 213 55.18%

Table 2. Characteristics of the study group by gender.

Parameter
F (N = 191) M (N = 195)

p
Mean Value SD Mean Value SD

Height (m) 1.08 0.09 1.08 0.09 0.70

Body mass (kg) 17.44 3.54 18.04 3.53 0.10

BMI (kg/m2) 14.85 1.36 15.28 1.64 0.005

2.2. Statistical Analysis

The analyzed parameters were presented as the basic measures of the structure de-
scription: the mean with the standard deviation (SD), medians, and structure and intensity
indicators. The analyzed parameters were examined in terms of differences existing be-
tween the groups. These differences were checked for statistical significance. The statistical
significance threshold was assumed to be p ≤ 0.05. In order to verify differences between
the two groups, the Student’s t-test (for variables consistent with a normal distribution) and
Mann–Whitney’s non-parametric U-test were used. For testing the differences among more
than two groups, the ANOVA single-factor analysis of variance (for variables consistent
with a normal distribution) and the Kruskal–Wallis test (for non-parametric variables)
were used. Categorical variables were compared with a chi-squared or Fischer’s test. The
verification of a normal distribution was performed using the Shapiro–Wilk test. The
relationship between the selected parameters was analyzed by calculating Spearman’s
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rank correlation coefficient. The assessment of the differential effect of the variables on the
selected groups was performed based on a discriminatory analysis using Wilks’ Lambda
measure. The statistical analysis was carried out using Statistica 13 (StatSoft).

3. Results

The data collected via the Internet questionnaire concerned 386 children (191 girls
and 195 boys) of preschool age. In the study group, a significantly higher number of
three-year-olds (33.4%) was recorded as compared to six-year-olds (15.0%) (p < 0.001)
(Table 1).

Based on the provided information about the children’s health-promoting behaviors,
the ideal cardiovascular model was identified in only 22 children (5.6% of all respondents).
They were children not exposed to passive smoking, with BMI < 85th percentile, physically
active for about one hour a day, and eating a healthy diet. The analysis revealed that
the largest group of children had an appropriate BMI (290 children, i.e., 75.1%), and the
differences within group were statistically significant (p < 0.001). The group included
147 girls (77.0% of all the girls) and 143 boys (73.3% of all the boys). Overweight was
determined in twenty-five children (6.5%)—ten girls (5.2% of all the girls) and fifteen boys
(7.7% of all the boys). Obesity was identified in the case of seven boys (3.6% of all boys),
and in this group, the difference between the sexes was statistically significant (p = 0.01).
The ideal BMI was calculated for 354 children (91%): it was observed that the girls much
more frequently (94.8% of all the girls) had the ideal BMI compared to the boys (88.7% of
all the boys). The differences between the sexes were statistically significant (p = 0.03).
In the study group, there was no correlation between age and BMI value (p = 0.16).

Eight children (2.0%) were exposed to tobacco smoke in their immediate environment;
however, the smokers were either their grandparents or nannies, not their parents.

A well-balanced diet was determined in 36 children (9.3% of all the children). There
was no statistically significant difference in a properly balanced diet in terms of sex or age.
Everyday fruit consumption was observed in 277 children (71.8%), whereas vegetables
were eaten daily by 257 (66.6%) children. Eighty children (20.7%) ate sweets every day;
only seven children (1.8%) were not given any sweets at all; thirty-seven children (9.6%)
had sweets occasionally, less often than once a week. Two-hundred and forty-six children
(63.7%) did not drink sweetened beverages at all. Fish consumption by the children raised
in HCP families was relatively low. Only 73 children (18.9%) ate fish at least twice a week,
and 204 children (52.8%) had fish once a week. The diet of 17 children (4.4%) did not
include any fish at all. Statistically, more boys did not eat fish at all as compared to the girls
(6.8% vs. 2.1%; p = 0.03).

Physical activity > 60 min, 7 d a week, was reported in the case of 218 children
(56.5%), including 120 boys (61.5%) and 98 girls (51.3%), and the difference was statistically
significant (p = 0.04). Two-hundred and thirteen children (55.2%) participated in organized
activities for 2 h a week, on average, and the difference was also statistically significant
(p = 0.05). More girls than boys participated in organized activities (60.2% vs. 50.3%,
p = 0.05). Undoubtedly, the highest percentage of six-year-olds (86.2% of all the six-year-old
children) took part in organized forms of activity. The difference between the individual
age groups was statistically significant (Table 3).
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Table 3. Characteristics of the study group by age.

Parameter
Age = 3 (N = 129) Age = 4 (N = 105) Age = 5 (N = 94) Age = 6 (N = 58)

p
N Percentage N Percentage N Percentage N Percentage

Gender
F 71 55.04 49 46.67 44 46.81 27 46.55

0.50M 58 44.96 56 53.33 50 53.19 31 53.45

BMI

Underweight 27 20.93 15 14.29 13 13.83 9 15.52

0.79
Appropriate body mass 95 73.64 81 77.14 70 74.47 44 75.86

Overweight 6 4.65 7 6.67 8 8.51 4 6.90
Obesity 1 0.78 2 1.90 3 3.19 1 1.72

Physical activity at home

When playing, the child displays “mixed”
behaviors, i.e., dividing their free time

between active and passive leisure
61 47.29 42 40.00 49 52.13 30 51.72

0.61
The child is always on the move 68 52.71 61 58.10 43 45.74 27 46.55

The child usually plays in a sitting position,
watches TV, colors drawings, etc. 0 0.00 2 1.90 2 2.13 1 1.72

Organized forms of activity No 83 64.34 51 48.57 31 32.98 8 13.79
<0.001Yes 46 35.66 54 51.43 63 67.02 50 86.21
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More girls had an ideal BMI and participated in organized forms of activity, and
the appropriate level of physical activity was more frequently reached by boys than girls
(Table 4).

Table 4. Health model and its components with stratification according to gender.

Parameter
Total (N = 386) F (N = 191) M (N = 195) p-Value for

Differences
between GendersYes % No % Yes % No % Yes % No %

Ideal health model 22 5.67 364 94.30 9 4.71 182 95.29 13 6.67 182 93.33 0.41

Ideal BMI
(<85 percentile) 354 91.71 32 8.29 181 94.76 10 5.24 173 88.72 22 11.28 0.03

Balanced diet 36 9.33 350 90.67 17 8.90 174 91.1 19 9.74 176 90.26 0.78

Physical activity 7 days
a week > 60 min 218 56.48 168 43.52 98 51.31 93 48.69 120 61.54 75 38.46 0.04

Organized forms
of activity 213 55.18 173 44.81 115 60.21 76 39.79 98 50.26 97 49.74 0.05

The most popular forms of physical activity mentioned by the respondents included
swimming (25.0%), football (19.0%), dancing (13.0%), gymnastics (10.0%), cycling (7.0%),
and martial arts (7%).

As regards spending free time at home, most of the children were constantly on
the move (51.6%) or displayed “mixed” behaviors (47.2%), i.e., dividing their free time
between active and passive leisure. Only five children (1.3%) preferred more quiet activities
(p < 0.001). A correlation was found between the type of time spent at home and achieving
the proper level of physical activity. Statistically, more children who, when spending their
time at home were constantly on the move, took up sufficient physical activity as compared
to the other two groups (p < 0.001) (Table 5).

Table 5. The relationship between the type of time spent at home and taking up sufficient physical activity.

Parameter

When Playing, the Child
Displays “Mixed” Behaviors,

i.e., Dividing Their Free
Time between Active and
Passive Leisure (N = 182)

The Child Is Always
on the Move (N = 199)

The Child Usually Plays in a
Sitting Position, Watches TV,
Colors Drawings, etc. (N = 5) p-Value

N % N % N %

Physical activity 7 days
a week > 60 min = No 95 52.20 69 34.67 4 80

<0.001

Physical activity 7 days a
week > 60 min = Yes 87 47.80 130 65.33 1 20

4. Discussion

According to the AHA publication, there is a need for the primary prevention of CVDs
already in the pediatric population [15]. The AHA introduced a scale for determining the
presence of four health-promoting factors or behaviors, i.e., no exposure to tobacco smoke,
appropriate BMI, appropriate level of physical activity, and healthy diet (4–5 meals eaten at
regular hours, limited amount of salt and sugar in the diet, eating vegetables, fruit, fish,
and whole-grain products) and three health indicators (correct total cholesterol level, blood
pressure, and fasting blood glucose level) [15]. In the AHA report, children aged 2–5 y
were assessed only in terms of their BMI. Other factors, such as exposure to tobacco smoke,
dietary habits, or physical activity, were not included in the analysis. Based on the AHA
report, 78–80% of children aged 2–5 y were found to have an ideal BMI. According to the
AHA report, girls demonstrated a higher prevalence of poor BMI (≥95th percentile) status
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as compared to boys. In our report, only the boys were overweight, and in this group, the
difference between the sexes was statistically significant (p = 0.01).

In Poland, Kułaga et al. conducted a study involving a group of 5026 children aged
2–6 y. The results revealed excessive body mass in 12.2% of the boys and 10% of the girls,
while 4.9% of the boys and 3.4% of the girls of preschool age were obese [16]. In our
analysis, the percentage of overweight boys and girls was slightly lower (7.7% vs. 12.20%
and 5.2% vs. 10.0%, respectively). A similar percentage of the boys was obese in both
studies (3.6% vs. 4.9%); none of the girls participating in our research were obese.

Furthermore, Matłosz et al. assessed the prevalence of overweight and obesity among
Polish children aged 5–6 y. In this age group in boys, 6.5% were overweight and 3.8% were
obese. Likewise, in girls, 6.8% were overweight and 4.9% were obese. The authors found a
non-significant trend in the prevalence of overweight and obesity, defined according to the
BMI, in both genders [11].

The four health-promoting behaviors include a lack of exposure to tobacco smoke.
In the case of preschool children, we considered exposure to passive smoking, since it
has been proven to have the same negative effects on health as active smoking. Exposure
to passive smoking is associated with frequent respiratory tract infections, as well as
progression in the frequency and severity of asthma symptoms. Exposure to tobacco smoke
in early childhood results in chronic cardiovascular changes that become clinically evident
in adulthood [17,18]. Despite multiple educational campaigns, one in two Polish children
is exposed to the toxic effects of tobacco smoke. According to the results of a nationwide
Polish survey on attitudes toward tobacco smoking, as many as 14% of Polish adults are
exposed to passive smoking in public spaces. In 2017, 5% of Polish adults were exposed
to passive smoking in children’s playgrounds. Comparing the results of the recent report
to data from previous years, it seems that most smokers still smoke in the presence of
non-smoking persons. Nearly every fifth Polish adult admits to smoking in the presence
of children. Tobacco smokers live in up to 40% of Polish households [19]. In the analyzed
group, fewer children (only 3%) were exposed to passive smoking as compared to the data
presented above. It is disturbing that despite medical knowledge of the harmfulness of
passive smoking, children from HCP families are exposed to tobacco smoke in their home
environment. However, we do not know how many children participating in the survey
were exposed to passive smoking in public spaces.

Behaviors having a positive influence on the functioning of the cardiovascular system
include regular, appropriate physical activity that, in the case of adults, reduces general mor-
tality and CVD morbidity by 20–30% [20,21]. Family relationships have a huge influence
on the formation of health-promoting attitudes among children [22]. It has been proven
that physical activity habits established in childhood are continued in adulthood [23,24].
Hence, ensuring an appropriate level of physical activity is crucial even in early childhood.
Tremblay et al. specified the amount of physical effort recommended for preschool children.
According to the researchers, children aged 3–4 y should be physically active for at least 180
min a day. Such physical exercise should include at least 60 min of vigorous play. Children
aged over 5 y should spend at least 60 min a day engaged in mild to intense physical
activities. Examples of mild physical activities include brisk walks, hiking, and catch-and-
throw games (e.g., baseball). Sports requiring more intense physical effort include running,
cycling, and running and catching games (e.g., football). Intense physical activity should
be undertaken at least thrice a week [25]. Children of preschool age should be provided
as many opportunities to spend active time as possible, and parents should not limit their
physical activity, as long as it is safe [26,27]. As compared to the group of preschool children
taking part in the report by Fijałkowska et al., the children whose mothers were HCPs
more often participated in organized physical activities (55.2% vs. 47.2%) and were more
active when staying at home (51.6% vs. 27%). Both children from HCP families and their
peers in the aforementioned study chose swimming from among the organized forms of
activity [10]. The collected data revealed that, regarding the recommended level of physical
activity, children from HCP families meet the AHA criteria much more often than their
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peers (56.5% vs. 16.6%) [10]. According to the data from the Mother and Child Institute, the
percentage of children of preschool age who performed the AHA-recommended amount
of physical activity may be underestimated. In the publication by Fijałkowska et al., it
was suggested that parents might not consider certain forms of activity as playing, hence
the considerable difference in the reported amounts of physical activity [10]. It seems that
participation in organized activities helps to achieve the correct level of physical activity.
This study did not confirm this correlation, neither in our study group, nor in the group
of children from Fijałkowska et al.’s report. Both studies proved that the type of daily
household activity strongly correlates with the achievement of the recommended level of
physical activity in a usual week p < 0.001 (Table 4). In our study, there was no correlation
between achieving adequate levels of physical activity and the BMI (Table 6).

Table 6. The relationship between the appropriate level of physical activity and the BMI.

Parameter

Physical Activity 7 Days
a Week > 60 min = No

(N = 168)

Physical Activity 7 Days
a Week > 60 min = Yes

(N = 218) p-Value

N % N %

Underweight 29 17.26 35 16.06

0.95Appropriate
body mass 125 74.40 165 75.69

Overweight 11 6.55 14 6.42

Obesity 3 1.79 4 1.83

A balanced diet, followed from an early childhood, is believed to be very beneficial
for health [28]. It decreases the risk of CVDs by preventing obesity, hypertension, and
diabetes [2]. The AHA has created a recommendation for a well-balanced diet among
children with regard to cardiovascular health [15]. There are no such recommendations
for the pediatric European population. The European Society of Cardiology focuses on
CVD prevention in the adult population [29,30]. Therefore, in this article, we referred to
the AHA studies. Despite the fact that the AHA has performed a very comprehensive
study of dietary habits in the pediatric population, it has also not evaluated preschool
children. The AHA report reveals that around 91% of American children have an ill-
balanced diet and the ideal nutrition model as per the recommendations was found in
only 0.5% of children [15]. The AHA study did not include preschool children. Our study
revealed that, despite the widespread knowledge of healthy eating, only 36 children from
the HCP families (9.3%) had a well-balanced, healthy diet. The obtained results lead to the
conclusion that the greatest problems are a too low consumption of fish and the presence
of sweets in the diet of preschool children. The consumption of fish according to the
AHA recommendations was declared in only 18.4% of children. With regard to sweets,
only 1.8% of children did not eat them at all, while 9.6% of children were given sweets
occasionally, less often than once a week. Daily fruit consumption was reported in the case
of 277 children (71.8%), and 257 children (66.6%) had vegetables in the diet every day. A
valuable source of information on the health behavior of preschool children was provided
by the ToyBox cross-sectional study. The aim of the above study was to compare the levels of
energy balance behaviors (physical activity, sedentary lifestyle, eating behaviors (especially
drinking water, consumption of sugar-sweetened drinks, and unhealthy snacking) in four-
and six-year-old preschoolers from six European countries (Belgium, Bulgaria, Germany,
Greece, Poland, and Spain). Based on the compiled results, Bulgaria and Greece reported
lower levels of physical activity and higher levels of sedentary behavior compared to the
other countries participating in the study. Belgium, Germany, and Poland reported lower
water consumption and higher consumption of sugar-sweetened beverages and snacking.
In addition, a low proportion of preschool children met the recommendations for physical
activity, sedentary behavior, and water intake [14].
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5. Conclusions

The discriminatory analysis and the Shapiro–Wilk test did not show any impact of
eating patterns on physical activity in our survey. Based on all the data obtained, it may be
concluded that the children from HCP families, despite noticeable diet mistakes, more often
than their peers from other studies, fulfilled the criterion of appropriate physical activity.

Our study revealed that health-promoting behaviors are more often observed in
children from HCP families than in their peers from other population studies [8–10]. Our
analysis demonstrates a relationship between balanced nutrition and the BMI. Overweight
children have a better balanced diet than children with a normal body weight. It can be
assumed that parents see the problem of overweight in their children and attach more
importance to a balanced diet to reduce their children’s weight (Table 7).

Table 7. The relationship between a well-balanced diet and body mass.

Balanced Diet = No
(N = 350)

Balanced Diet = Yes
(N = 36) p-Value

N % N %

Underweight 59 16.86 5 13.89

<0.001
Appropriate body mass 265 75.71 25 69.44

Overweight 19 5.43 6 16.67

Obesity 7 2.00 0 0.00

Even so, the dietary habits of preschool children (including those raised in HCP
families) should be improved, their exposure to passive smoking should be eliminated,
and they should be encouraged to be more physically active. The obtained results allow
us to make the conclusion that there is a need for the implementation of educational and
preventive measures on a large scale, while some health-promoting behaviors, especially
those concerning proper nutrition, require major modifications, even in HCP families. The
prevention of cardiovascular diseases should be based on teaching the youngest children the
optimal, healthy lifestyle. This would support them in continuing to follow that model also
as adults, thus avoiding or minimizing the risk of CVDs and the associated complications.
Nonetheless, there is still a need for additional study. Therefore, further research is planned
to investigate future interventions to reveal new correlations between demographic and
intervention data. The limitations of this study arise from the use of an online survey as
a research method. Another limitation might also be the subjective parental report about
the dietary habits of preschool children. The study group was not representative of the
Polish population, as the target group was children of health care professionals. The results
suggest that a study evaluating health-promoting behavior should be conducted among a
larger group of respondents.
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11. Matłosz, P.; Wyszyńska, J.; Asif, M.; Szybisty, A.; Aslam, M.; Mazur, A.; Herbert, J. Prevalence of Overweight, Obesity, Abdominal
Obesity, and Obesity-Related Risk Factors in Polish Preschool Children: A Cross-Sectional Study. J. Clin. Med. 2021, 10, 790.
[CrossRef]
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