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AbS’[ra t Introduction and aim of the study: Creating and strengthening correct eating habits in preschool and school age is a basic
element of developing healthy lifestyle in children. The greatest role in this significant period for developing specific eating
behaviours is played by parents who are not only responsible for providing healthy food, but also the right example to follow.
The aim of the study was to analyse children’s eating habits and physical activity depending on body mass index, level
of education, and type of their parents’ activities. Materials and methods: The study was conducted in a randomly selected
educational institution after obtaining the consent of the school’s headmaster. The participants of the study were children and
their parents (N = 80; 52 girls and 28 boys) aged 6 to 13, residents of the Podkarpackie Voivodeship. Results: This study shows
that mothers with a higher level of education are more likely than mothers with a lower level of education to have children
with normal body weight or overweight (p = 0.026). More often, physical education classes were attended by children whose
parents regularly take up physical activity, and the time spent by parents on physical activity during the week was a factor
affecting their children’s participation in additional sports activities. The children of parents regularly taking up physical
activity participated in them more often. Conclusions: Parents, through various processes and behaviours, instil in their
children certain mechanisms which are important from the health perspective and can be helpful and contribute to the proper
development of nutritional practices.
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Streszczenie Wprowadzenie i cel pracy: Tworzenie i wzmacnianie prawidtowych nawykéw zywieniowych u dzieci w wieku przedszkolnym
i szkolnym jest podstawowym elementem wyksztalcenia u nich prozdrowotnego stylu zycia. W tym znaczacym okresie
najwieksza role w wypracowaniu okreslonych zachowan zywieniowych odgrywaja rodzice, odpowiedzialni nie tylko za
dostarczanie zdrowej zywnosci, ale takze za przekazywanie wlasciwych przyktadéw w tym zakresie. Celem prezentowanego
badania byta analiza nawykow zywieniowych i aktywnosci fizycznej wérdd dzieci w zalezno$ci od wskaznika masy ciala,
poziomu wyksztalcenia i sposobu aktywnoéci ich rodzicéw. Material i metoda: Badanie zostalo przeprowadzone w losowo
wybranej placéwce oswiatowo-wychowawczej po uzyskaniu zgody dyrektora szkoly. Badanie obejmowato grupe dzieci
(N = 80; 52 dziewczynki i 28 chlopcéw) w wieku 6-13 lat i ich rodzicow, mieszkancéw wojewddztwa podkarpackiego.
Wyniki: Wykazano, ze dzieci matek z wyzszym poziomem wyksztalcenia czesciej niz dzieci matek z nizszym poziomem
wyksztalcenia mialy prawidlowa mase ciala lub nadwage (p = 0,026). W zajeciach wychowania fizycznego czesciej
uczestniczyly dzieci rodzicéw regularnie podejmujacych aktywnos¢ fizyczna, a czas przeznaczany przez rodzicéw na
aktywno$¢ fizyczng w ciagu tygodnia byl czynnikiem wplywajacym na uczestnictwo ich dzieci takze w dodatkowych zajeciach
sportowych, w ktorych z wigksza czestoscig braty udziat dzieci rodzicéw podejmujacych regularng aktywno$é¢ fizyczng.
Whioski: Rodzice poprzez swoje zachowania zaszczepiaja w dzieciach istotne z perspektywy zdrowia nawyki, ktére moga
sprzyja¢ wyksztalcaniu prawidlowych praktyk zywieniowych.

Stowa kluczowe: nawyki zywieniowe, dzieci, rodzice, BMI, aktywnos$¢ fizyczna
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INTRODUCTION

[ :reating and strengthening correct eating habits at
preschool and school age is the basic element of ed-
ucating children on how to live a healthy lifestyle.

The greatest and the most responsible role in this important
period for the development of specific eating behaviours is
played by parents, not only in terms of providing healthy
foods, but also a proper example to follow. The skills and
tips that a child acquires in their early years will deter-
mine their future food choices as well as their health status.
Parents are the authority whose behaviour and reactions are
imitated and recreated by children. Irregular eating, skip-
ping meals, missing breakfast or eating sweets affect chil-
dren and their future food choices. Parents, by teaching
their children healthy rules of nutrition and not changing
their bad eating habits, can cause inappropriate behaviour
in a child who will not get used to eating a given product or
meal, seeing that his/her authority - mum or dad - contra-
dicts words with her or his behaviour. Improper eating hab-
its, established in childhood, result in the shaping of an in-
adequate model of nutrition which will be continued into
adulthood®. The recommended solution would be to pre-
pare meals together, initiate situations for trying new fla-
vours, select various vegetables and fruit, and ensure a var-
ied diet with limited sugar and salt intake and an adequate
amount of physical activity, which together can minimize
the risk of developing cardiovascular diseases in adulthood,
such as type 2 diabetes or obesity®. There is little research
in the literature on the role of parents in shaping proper
eating habits of their children. The psychological aspects of
children’s nutritional behaviour are analysed, as well as their
physical activity, which is influenced by the family environ-
ment, and thus primarily parents, as well as their level of ed-
ucation, dietary preferences, and knowledge. Making such
observations highlights the role of parents and the impact of
their behaviour on the child’s health and prevention of life-
style diseases. The rationale for the present study is a signif-
icant increase in the prevalence of overweight and obesity
not only in adults, but also in children. Measurements tak-
en by scientific entities allow to detect irregularities in this
area, and provide a good opportunity to draw parents’ at-
tention to the important role they play in shaping the cor-
rect lifestyle of their children.

AIM OF THE STUDY

The aim of the study was to analyse the eating habits and
physical activity among children depending on the body
mass index (BMI), education level, and the physical activi-
ty of their parents.

MATERIALS AND METHODS

The study was conducted in the 2018/2019 school year in
a randomly selected educational institution after obtaining
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the headmaster’s consent to conduct the study. The study
group consisted of (N = 80; 52 girls and 28 boys) aged
6 to 13 and their parents (aged 27 to 57) living in the
Podkarpackie Voivodeship. The patients gave their writ-
ten consent to participate in the study. The study was car-
ried out by the method of a diagnostic survey with the use
of the questionnaire technique. The questionnaire was ad-
dressed to the parents and included questions about the
child’s nutritional preferences and diet, as well as general
questions about the child’s age and sex, as well as the age,
weight, height, and education level of the parents. The pur-
pose and details of the study (date, need to come to school
without meals) were communicated to the parents by the
organisers during a school interview, following which they
had an opportunity to fill in the questionnaire and the at-
tached consent form. Measurements were carried out on
previously scheduled days, in the morning, on an empty
stomach, in a properly prepared room with suitable con-
ditions for taking off outerwear and taking measurements
only in underwear, while ensuring a sense of intimacy for
the subjects. The body composition analysis of the children
was performed using the Tanita BC-428 MA analyser, and
the height was measured using the SECA 213 height meter.
The children’s waist circumference was measured using
a centimetre — the smallest circumference of the torso be-
tween the lower edge of the costal arches and the hip plates,
at the end of free exhalation. Ultimately, a total of 80 chil-
dren and their parents were selected to participate in the
measurements. The participation in the study was volun-
tary, and the participants were informed about the possibil-
ity of withdrawing from the study at any stage. Information
on the course of the measurements was provided, and the
personal data of the respondents was secured by issuing
a digital code. The criteria for study selection were as fol-
lows: voluntary consent of the child’s parent and consent
of the respondent to participate in the study, the child’s
age from 6 to 13 years, health status allowing the child to
have his/her body weight and height measurements taken.
The statistical analysis of the collected material was per-
formed in the Statistica 13.1 package by StatSoft.

Characteristics of the research group

The study involved a total of 80 schoolchildren aged from
6 to 13 (52 girls and 28 boys) and 80 parents (aged from 27
to 57) living in the Podkarpackie Voivodeship. Most of the
children were girls (65% of the group). Moreover, 8- and
11-year-olds predominated among the subjects, accounting
for almost 50% of the study group. The mean age of the ex-
amined children was 9.2 + 1.6 years. The mean body weight
of boys was determined to be 33.19 + 9.28 kg, and it was
slightly higher (by 0.66 kg) than the average body weight of
girls (32.53 + 11.06 kg). In order to classify the body weight
of children, updated percentile grids developed during the
nationwide OLA/OLAF research project for children from
3 to 18 years of age were used. Overweight and obesity were
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Fig. 1. Mother’s education and childs BMI
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Fig. 2. Comparison of the BMI of fathers and mothers with the BMI
of the child
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Fig. 3. Forms of spending free time preferred by parents and the child’s
participation in additional sports activities

defined based on the BMI percentile grids for a specific gen-
der and age, assuming that a BMI value between the 85
and 95 percentile corresponded to overweight, BMI 295%
percentile to obesity, and <5% percentile to underweight.
Any value between the 5% and 85 percentiles was classi-
fied as normal body weight.
The children with body weight deficiency were 21.25%
in total, which accounted for over 1/4 of the entire group
252 studied. 15% of the examined children were overweight.
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The smallest number of children were obese (3.75%), and
the highest had normal body weight (60.00%). In the group
of girls, body weight deficiency was more frequent, while
in boys it was overweight. Analysing the prevalence of ab-
dominal obesity among the children according to the crite-
rion of waist circumference to body height (waist to height
ratio, WHtR) higher than or equal to 0.5, it was found that
it was more common among boys. Among the children of
both sexes, it was determined between 7 and 11 years of age,
with the mean index being 0.53 + 0.05. Abdominal obe-
sity among boys was found in 14.28% of the respondents
and was insignificantly higher (p > 0.001) compared to the
group of girls (9.62%) of the same age.

The mean age of the mothers of the examined children was
38.09 + 4.86, and of the fathers 40.03 + 4.88. The average
body weight of the mothers was 65.04 £ 9.69, and of the
fathers: 82.48 + 8.18 kg. In the studied group of parents,
based on the BMI classification, overweight was the most
common observation (50.64% of the respondents). Among
women, 60% had a normal body weight, moreover, there
was a weight deficiency and second-degree obesity, which
was absent in men. The fathers were overweight (72.5%).
The compiled data show that more than half of the parents
had higher education (61.25% among women) and second-
ary education (25% of the fathers and 31.25% of the mothers).
Among the women, 6 mothers had vocational education
(16 fathers among men), and none had only primary edu-
cation, while in men it was 2.5%.

RESULTS

The relationship between the maternal education level and
the child’s body weight category was statistically significant
(p = 0.026) and had a moderate force (Cramer V = 0.34).
It was shown that the mothers with higher education had
children with normal body weight (69.4% vs. 45.2%) or over-
weight (16.3% vs. 12.9%) more often than the mothers with
a lower level of education. On the other hand, the mothers
with secondary, vocational or primary education had children
with body weight deficiency more often than the mothers with
higher education (38.7% vs. 10.2%). There was no statistically
significant correlation between the fathers’ education and their
children’s BMI (p = 0.090), although this relationship was close
to the threshold of statistical significance (Fig. 1).

The conclusions that arose in relation to the described link
between the BMI and the education of the children’s fathers
were similar to the conclusions drawn on the basis of the rela-
tionship between the BMI and the education of the mothers.
The fathers and mothers’ BMI were compared with their chil-
dren’s BML. It was shown that the frequency of a given BMI in
the mother or in the father was not the same as the frequency
of the same body mass category in their children (p < 0.001).
However, it was confirmed, in the case of the mothers, that
the BMI of their children increased as their body weight in-
creased (p = 0.046). A similar relationship was not found for
the fathers, though (p = 0.539) (Fig. 2).
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Paren.ts’ Frequency of consumption R p
education of selected products
Vegetables —0.19 | 0.084
Fruit —0.11 | 0312
Mother Sweets —0.22 | 0.052
Sweetened beverages —0.06 | 0.604
Fast foods —0.13 | 0.269
Vegetables —0.13 | 0.256
Fruit 0.10 0.387
Father Sweets —0.11 0.334
Sweetened beverages —-0.06 | 0.617
Fast foods —0.04 | 0.698

R — Spearman’s rank correlation value; p — significance level of differences.

Tab. 1. Parents education and frequency of consumption of selected
products by children

The study’s results revealed that the time spent by the par-
ents on physical activity during the week was not a factor
influencing the participation of their children in physical
education classes at school (p = 0.083). It was noted that the
children of parents who regularly undertook various forms
of physical activity regularly participated in their physical
education classes more often than other children. The chil-
dren’s participation in physical education classes at school
was significantly influenced by the forms of spending free
time preferred by their parents (p = 0.001). This relationship
was found to be of moderate strength (Cramer V = 0.43).
The children of parents who spend their free time active-
ly, or both actively and passively, regularly participated in
PE classes than the children of parents who spent their free
time only passively. The time spent by the parents on phys-
ical activity during the week was a factor that significant-
ly affected their children’s participation in additional sports
activities (p = 0.005). The children of parents regularly tak-
ing up physical activity participated in additional sports
activities more often. This relationship was of moderate
strength (Cramer V = 0.36). The children’s participation in
additional sports activities was not significantly influenced
by the forms of spending free time preferred by their par-
ents (p = 0.075). However, it was observed that the children
of parents who spent their free time actively, or both active-
ly and passively, participated in additional activities more
often than the children of parents who spent their free time
only passively (Fig. 3).

The snacks chosen by the studied parents and their children
were similar. In this respect, though, the presence of statisti-
cally significant differences was not confirmed (p = 0.300).
Fruit was eaten most often (45 children - 56.3% and 38 par-
ents — 47.5%), while sweets were ranked second (19 chil-
dren - 23.8% and 23 parents — 28.8%). There was no sta-
tistically significant correlation between the parents’ level
of education and the frequency of consumption of selected
food products by their children (p > 0.05). However, we can
observe a greater influence of the mothers on the type of se-
lected food products, such as vegetables and sweets (Tab. 1).
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DISCUSSION

A paramount issue is the awareness of parents of the influ-
ence they exert on shaping their children’s eating habits, but
also their lifestyle. Scientific research shows a clear correla-
tion between the nutritional behaviour of parents — especial-
ly mothers - and obesity in the child, which seems justified
in view of the fact that usually the mother is the person who
creates eating patterns among her relatives at home®. On the
basis of the obtained results, it was found that the children
who were overweight or obese had both parents, or one par-
ent, with a BMI above 24.99. This relationship was more
common among the mothers of the children under study.
Similar results were reported by El Ashmawi et al. in their
study, demonstrating that the children of obese parents are
much more likely to be obese®. Many studies indicate the de-
scribed dependencies and the fact that the BMI, education
level and other indicators of the parents’ socio-economic sta-
tus are associated with an increased risk of obesity in
children®”. The conducted analyses also reveal a relationship
between the parents’ level of education and the child’s body
weight and the eating behaviour they adopt®”. Nepal’s study
shows the same results as those reported in the present
study!'”). It also confirms that the mother’s level of education
affects the body weight and specific behaviour of the child.
Higher education of mothers correlates with normal body
weight of their children, and less frequent irregularities in
their nutrition, while primary, secondary or vocational edu-
cation more often predisposes children to being under-
weight. Different observations were reported by Hudson
et al,, who in their study did not find any significant correla-
tions between the level of parents’ education and body weight
abnormalities in children"?. Other observations show that
the parents” education level also affects the type and number
of meals and snacks consumed by the child during the day.
Mothers with higher education more commonly reach for
healthy snacks for their children than mothers with a lower
level of education’?. Even though, as Khandpur et al. and
Fielding-Singh point out, the role of fathers in providing
snacks to their children has become more important in re-
cent years, still the influence of mothers seems to be instru-
mental in the choice of nutritional products, including snacks
for children®*'¥). Hardcastle and Blake recognise mothers as
a key target group for family attitudes towards eating, buying,
and preparing food"?. In the study by Koziot-Kozakowska
et al,, it was observed that the mother’s higher education cor-
relates positively with the amount of milk consumed, and
negatively with the amount of crisps consumed“®. The obser-
vations reported by Vereecken and Maes prove that the chil-
dren of mothers who had a higher level of education, con-
sumed more fruit and vegetables and had a lower intake of
sweetened beverages in their diet!”. Gevers et al. showed that
7-12-year-old children of mothers with lower education lev-
els consumed more high-energy snacks compared to the chil-
dren of mothers with higher education levels"®. In addition,
Bargiota et al., van Ansem et al., Vilela et al., Emmett and
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Jones and Duréo et al. identified a relationship between the
higher education of mothers and healthier eating patterns of
their children®-*. In a study by Damen et al,, fruit was the
type of snack most mothers gave to their children, followed
by cookies and candies”?. In the present study, the mothers
also usually offered their children fruit as a snack, both to
school for lunch, and similarly, sweets ranked second as the
most popular snack. Despite the lack of statistical signifi-
cance, there was a correlation in which the mothers with
higher education levels more frequently provided their chil-
dren with snacks in the form of vegetables, while the moth-
ers with lower education levels more often gave their oft-
spring sweets. An effect of this tendency was a link between
the consumption of sweets as snacks and the occurrence of
overweight or obesity in children. Similar observations show
(apart from the mother’s level of education), an important is-
sue which is the mother’s working time and its impact on the
child’s nutrition. It turns out that children whose mothers
work longer during the day eat more unhealthy foods (e.g.
carbonated drinks, fast foods) and less healthy foods (fruit,
vegetables, milk), and spend more time in front of the TV/
computer®’. Similar conclusions were drawn by Fertig et al.,
who noted that the working time of mothers was associated
with fewer meals consumed by children during the day (pre-
sumably due to skipping meals) and more time spent watch-
ing TV®). According to the researchers, there is a link be-
tween the mother’s work and childhood obesity, believing it
to be rooted in a given country’s cultural, social and institu-
tional context. This account, however, does not apply to
European citizens®. Datar et al. confirm that maternal work
correlates positively with childhood obesity, especially among
families with a high socioeconomic status®”. These results
are comparable with the findings obtained by Ziol-Guest
et al. and show that the socioeconomic status of the family
has an influence on the increase in the child’s weight©@?.
The level of income determines pro-health eating behaviours
as well because it positively correlates with the level of educa-
tion, and this in turn correlates with the conscious choice of
a healthy lifestyle. According to the available research, phys-
ical activity decreases with the age of the child®®. Physical ef-
fort is much more often undertaken by children from prima-
ry schools compared to adolescents attending secondary
schools. Among junior high school students, the vast major-
ity of teenagers do not spend enough time being physically
active with their parents. This seems to be natural, consider-
ing the fact that among teenagers the amount of time spent
with their mothers and fathers is significantly reduced.
However, according to Zadarko-Domaradzka et al., the most
important problem associated with low levels of physical ac-
tivity is the lack of favourable models drawn from the behav-
iour of parents, which, if reflected by children, could become
long-lasting positive habits®. The most favourable period of
introducing the habits of regular physical activity to children
is the early school period, when the child has a congenital
need for physical activity. Parents - often unconsciously —
create a prototype of how to spend free time through their
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own behaviour. The described dependencies show the abso-
lute influence of parents on the shaping of their children’s
habits - in addition to eating and movement habits. Physical
activities actually undertaken by children’s parents have
a much greater impact on children’s behaviours than the ver-
bal motivation to engage in physical activities®”. Many cross-
sectional studies have shown a correlation between the phys-
ical activity of children and their parents. It is clearly visible
among children aged 5-9 and in older children, aged 11, 13
and 1569, Other publications reveal no association between
the physical activity of children and their parents®?. The au-
thors argue that the family environment does not play a high-
ly important role in shaping a healthy lifestyle of children.
Another factor that determines the level of children’s physi-
cal activity is the level of their parents’ education. Higher ed-
ucation is associated with a greater awareness of the impact
of physical activity on human health, and consequently with
taking actions supporting its effectiveness and improve-
ment®>*, In the present study, the children whose parents
regularly undertook physical activity more often participated
in physical education classes at school. The relationship be-
tween the mothers and fathers devoting their time to physi-
cal activity turned out to be absolute — an increased frequen-
cy of the children’s participation also in additional,
extracurricular sports activities. The conclusions of the anal-
ysis clearly suggest that the parents, through their own un-
conscious behaviour, instil in their children certain mecha-
nisms which are important from the health perspective
which can be helpful and support proper development of eat-
ing practices. Further studies of children’s behaviour, includ-
ing an investigation of correlations with various environmen-
tal factors, should be undertaken as a starting point for
targeted and effective nutritional education programmes,
while suggesting further research strategies to elucidate inter-
actions between these factors influencing children’s
behaviour.

CONCLUSIONS

1. In the study, the mothers with a higher level of educa-
tion had children with normal body weight or over-
weight more often than the mothers with a lower lev-
el of education. Conversely, the mothers with primary,
secondary, or vocational education had children with
body weight deficiency more often than the mothers
with higher education.

2. It was confirmed that in the group of the mothers ex-
amined, the abnormalities in their body weight were ac-
companied by abnormalities in the body weight of their
children (weight deficiency, overweight or obesity).

3. The frequency of snacking and snacks selected by the
parents and their children were similar. The most com-
mon foods included fruit and sweets.

4. The time spent by the parents to engage in physical activ-
ity during the week was not a factor influencing the par-
ticipation of their children in physical education classes
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at school, however, the children whose parents regular-
ly engaged in physical activity regularly participated in
PE classes more often.

The children’s participation in physical education class-
es at school was influenced by the forms of spending free
time preferred by their parents. The children whose par-
ents spent their free time actively, or both actively and
passively, regularly participated in PE classes more often
than the children whose parents spent their free time
only passively.

The time spent by the parents for practising physical ac-
tivities during the week was a factor influencing the par-
ticipation of their children in additional sports activi-
ties. The children of parents regularly taking up physical
activity participated in additional sports activities more
frequently.
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