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Abstract

Background: From the public health perspective, it is particularly important to establish links between a persons'
perception of their own health and their predispositions to undertake pro-health behaviours that enable them
to maintain proper functioning of their body. In the case of the paediatric population, it is crucial to emphasise
that adults are responsible for the adoption and development of appropriate health-enhancing behaviours by
children. The aim of this study is to verify parents' perception of the level of children’s physical activity (PA) in
comparison with objective measures describing children's physical fitness. Material and methods: Material for
analysis consists of the results of anthropometric tests and cardiopulmonary exercise capacity of children as well
as questionnaires concerning 28,891 children completed by parents. Results: In more than 40% of the sample,
the subjectively assessed level of PA was not consistent with the cardiorespiratory fitness level. It was observed
that the correct assessment of the level of PA of children is more common for girls, increases with the age of the
child and with the level of parental education.
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Introduction

Over the last few decades, significant changes relat-
ed to the level of physical activity among adults and chil-
dren took place in most of developed societies. About 30
years ago in Poland, after the collapse of the communist
government, the socio-economic conditions of the citi-
zens significantly improved. Easier access to high-energy
food and lifestyle changes were observed [1]. For several
different reasons (e.g. safety, distance, time) the broadly
understood mobility patterns have changed, with walking
giving way to driving and using public transport, both of
which reduce energy expenditure on daily basis [2]. Phys-
ical activity limited to the school environment alone does
not allow the child to have the minimum recommended
amount of daily exercise [3]. These changes also relate to
children and young people spending more time in front of
the television or computer, which is one of the risk factors
for the decreasing physical activity level [4].

Health Behaviour In School-Aged Children (HBSC) re-
search carried out between 2002 and 2010 in more than 30
countries showed that 77% of boys and 86% of girls in the
countries included in the study are at risk of ill health due
to insufficient physical activity [5]. The results of the Polish
edition of the WHO (World Health Organisation) European
Childhood Obesity Surveillance Initiative (COSI) study indi-
cate that for more than half of 8-year-olds their journey to
school does not involve any physical activity. At the same
time, the authors report that parents declared in the sur-
vey that 82.9% of children followed the WHO recommenda-
tions and accumulated 60 minutes or more physical activity
during the school day [6]. From the practical perspective, it
is particularly important to establish links between person's
perception of their own health and their predispositions to
undertake pro-health behaviors that enable them to main-
tain best available health status [7]. In the case of the pedi-
atric population, it is crucial to emphasize that adults are re-
sponsible for the adoption and development of appropriate
health-enhancing behaviors by children and adolescents [7].

Interviewing parents/guardians either via a personal
conversation or using surveys on health status and health
behavior is the basis for a system of health statistics in all
European countries [7]. It is generally accepted that sur-
vey responses are provided by parents/legal guardians
who make the assessment. Therefore the data concerning
health assessment of children are provided from the per-
spective of their parents and/or guardians [8]. Proper as-
sessment by parents is often essential to ensure that they
take appropriate and necessary measures to maintain the
health of their child. However, questions arise as to the
objectivity of such an assessment.

The aim of this study is to verify parents' perception of
the level of children’s physical activity in comparison with

objective measures describing children's physical fitness.
The analysis reported in this article was carried out within
the scope of a population-based health program "6-10-14
for Health" designed to manage and reduce the risk factors
of civilization diseases in children and adolescents, carried
out by the University Clinical Centre in Gdarisk and funded
by the Gdanisk City Hall since 2011.

Materials and Methods

Material for analysis consists of the results of anthro-
pometric tests and cardiopulmonary exercise capacity of
children as well as 28,891 questionnaires completed by par-
ents/legal guardians concerning children and adolescents
between 6 and 14 years of age from the City of Gdansk. The
results were obtained between 05/09/2011 and 14/02/2017
from children and parents participating in screening tests
carried out within the "6-10-14 for Health" program [9]. The
sample population represents over 65% of all population of
all the children available for screening living in Gdansk aged
6, 9-11, 14 in the years 2011-2017. As the program “6-10-
14 for Health” is designed to screen all children from the
City of Gdansk at the above-mentioned intervals and invites
children with overweight and obesity to a one-year-long life-
style modification intervention. In this article we present the
data we obtained only from the screening.

The analysis included only the fully completed ques-
tionnaires from the parents of children who underwent full
screening (Supplementary material). The parents chose the
suggested answers, which in their opinion best described
their child’s situation. The respondents were also asked to
provide estimates of each parent’s body weight, height and
to indicate highest education level.

The assessment of cardiorespiratory fitness (physical ca-
pacity) was performed using the Kasch Pulse Recovery Test
(KPRT), a simple 3-minute step test that assesses the car-
diorespiratory fitness of an individual based on changes in
pulse within the first minute after performing the test [10].
The results were compared to dedicated reference systems
[10]. The interpretation and evaluation of the responses to
the questionnaires was based on the current WHO guide-
lines for physical activity [11], which indicate that a mini-
mum of 60 minutes of physical activity each day is necessary
for a child's normal development, ideally an aerobic effort of
medium to moderate intensity.

Our study was conducted with the approval of an indepen-
dent bioethics committee at the Medical University of Gdarsk
(NKBBN/228/2012), in accordance with the requirements of
the Helsinki Declaration. Each parent/legal guardian had to
express written consent to the child's participation in the pro-
gram. 6-10-14 for Health program is retrospectively registered
in clinical trials database: clinicaltrials.gov no. NCT04143074
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Normality of quantitative variables was assessed using
the Shapiro-Wilk test, and descriptive statistics included
were presented as arithmetic means and upper and lower
limits of the 95% confidence interval for the mean (95% Cl).
Mann-Whitney U test and Kruskal-Wallis test with Dunn's
post-hoc test were used for between-groups comparisons
of quantitative variables. The strength and direction of the
relationship between pairs of quantitative variables were
evaluated on the basis of the Spearman's Rank Correlation
Factor (R). Pearson's chi-quadrant test was used for be-
tween-groups comparisons of distributions of qualitative
variables. All calculations were performed using Statistica 10
software (StatSoft, United States), with the value of p<0.05
as the threshold of statistical significance. The effects of vari-
ables, which turned out to differ significantly between the
compared groups, were evaluated using one- and multi-di-
mensional logistic regression analysis.

The analysis of the results carried out for the purposes
of this study includes the results of objective and subjective
assessments, as well as objectivization of subjective assess-
ments. 18% of the questionnaires were rejected due to in-
completeness. The study took into account results from of
24981 children aged 6, 9-11 (for the sake of simplicity, in the
results we labeled this group the term “10 years old”) and
14 years old. Physical fitness of children was assessed using
the Kasch Pulse Recovery Test (KPRT) method, with 20519
children (82.14% of the sample) taking part inthe test.
A detailed distribution of Kasch Pulse Recovery Test results
by age group is presented in Table 1.

Table 1. KPRT results by age

KPRT result

The group of 10-year-olds was the most numerous and
constituted 42.25% of the sample. 6-year-olds and 14-year-
olds constituted 33.39% and 24.36%, respectively. Girls and
boys constituted respectively 50.03% and 49.97% of the stud-
ied group, sex distribution in the sample is presented in Table 2.

Table 2. KPRT results by sex

KPRT result
excellent 505 4.85 527 5.21
very good 2113 20.31 1909 | 18.87
good 2796 26.88 | 2389 | 23.61
satisfactory 2354 22.63 2530 | 25.01
poor 1963 18.87 2261 | 22.35
very poor 671 6.45 501 4.95

The studies of cardiopulmonary efficiency show that low
(poor and very poor) cardiopulmonary efficiency is similarly
common in boys and girls. The analysis did not reveal any sig-
nificant differences between groups (Pearson's chi- squared
test, p = 0.098) and percentage of children with poor and very
poor cardiorespiratory (Pearson's square chi test, p < 0.001).

Regarding the physical activity status, 73.79% of parents
indicated that in their opinion the child had enough exercise
during the day, while 20.71% of par-
ents noticed deficiencies in this area
and 5.5% responded "l don't know.”

In order to facilitate the com-
parison of KPRT results with the pa-

274 4.09 401 4.81

excellent

rental subjective assessment of their

357 6.52 children’s activity levels, the KPRT

very good 1644 24.52 1647 19.75

results were re-classified as either

731 13.35 “normal fitness” (evaluation of car-

good 2198 32.79 2102 25.2

diopulmonary efficiency: excellent,

885 16.16 very good and good) or “abnormal

satisfactory 1560 23.27 2117 25.38

fitness” (evaluation of cardiopulmo-

1207 | 22.05 nary efficiency: satisfactory, poor

poor 866 12.92 1749 20.97

and very poor) [10]. The comparison

1609 | 29.39 demonstrated that the subjective as-

very poor 162 2.42 324 3.88

sessments were not very consistent
with the fitness evaluation based on
the KPRT (Kendall's Tau-b coefficient

686 12.53
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= 0.170). In more than 40% of the sample, the subjectively
assessed level of physical activity was not consistent with
the cardiorespiratory fitness level measured by KPRT, with
33.67% of children assessed as having enough exercise yet
performing sub-normally on KPRT and another 9% of the
children performing normally despite their parents assess-
ing their activity level as insufficient. It was observed that
in 33.67% of the children the level of physical activity con-
sidered by their parents as sufficient did not translate into
a normal result of the cardiopulmonary efficiency test as
presented in Table 3.

Table 3. Consistency of the assessment of cardiopulmonary effi-
ciency of the examined children with the level of their physical

activity subjectively assessed by the parent

subjective parental assessment

sufficient not sufficient

normal 2113 20.31 1909 18.87

other answer to either of the questions led to classifying
the child into a group with undesirable behaviors. This is
how the category of objectivized parental assessment was
created. Desirable behavior was demonstrated in 5.72% of
children. The remaining answers fell in the category of un-
desirable behaviors.

This objectivized assessment of physical activity behav-
ior was compared with the assessment of the KPRT results
as shown in Table 4.

Table 4. Assessment of cardiopulmonary efficiency in the exa-
mined children versus the objectivized assessment of physical

activity-related behaviours

objectivized assessment
of physical activity-related
Cardiopul- behaviours
monary

desirable undesirable

efficiency

normal 811 67.14 9.274 | 48.73

sub-normal 2796 26.88 2389 23.61

sub-normal 397 32.86 9.758 51.27

In order to assess the physical fitness and behaviors re-
lated to physical activity of children and adolescents, two
additional questions about physical activity-related behavior
were included in the questionnaire for parents/guardians.

In response to a question about screen time, 15.59% of
parents estimated the time spent by their children in front
of a screen as < 1 hour a day, 54.8% of parents indicated that
their child spent 1-3 hours in front of a screen and 29.61% of
parents indicated that screen time exceeded 3 hours a day.

The second question concerned the number
of hours spent by the child on physical activity
during the week. Parents responded as follows:
minimum 5 hours (31.14%), 3-5 hours (27.09%),
1-3 hours (31.51%), < 1 hour (10.26%).

Based on the WHO recommendations [11]
on physical activity of children and adolescents,
the parents’/guardians’ responses parents were
classified into two categories indicating that the
child has or has not developed desirable physi-
cal activity behaviors. In order for the behavior
to qualify as desirable, parents/legal guardians
had to indicate that the child spends <1 hour in
front of a television/computer per day and that

Objectivized
assessment of

physical
activity-related
behaviour

desirable

Based on objectivizing the parents’/guardians’ answers
to the relevant question, sub-normal results in cardiorespi-
ratory fitness test were observed more frequently among
children categorised as having undesirable physical activity
patterns (Pearson's chi-quadrant test, p < 0.001). The objec-
tivized assessment of physical activity-related behavior was
also compared with the parents' answer to the question "In
your opinion, does your child have enough exercise during
the day?” as shown in Table 5.

Table 5. Comparison of the child's physical activity subjectively assessed
by the parent with the objectivized assessment of physical activity-related

behaviours

subjective parental assessment
of sufficiency of exercise

sufficient not sufficient

1.336 5.46 64 0.26

the child spends at least 5 hours per week active-

undesirable

16.704 68.3 6.352 | 25.97

ly playing/doing sport (excluding PE classes). Any
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It was analysed whether the child's age, sex or parental
education level influenced the consistency of the subjective as-
sessment with behavioral estimates. It was observed that the
correct assessment of the level of physical activity of children is
more common for girls (Table 6), increases with the age of the
child (Table 7) and with the level of parental education (Table 8).

More consistent assessments were observed among par-
ents of girls than among parents of boys (Pearson's chi-qua-
dratic test, p = 0.008).

The participation of parents/legal guardians can be ob-
served at different stages in the diagnostic processes of chil-
dren and adolescents, starting with the consent to perform
tests, providing information necessary to interpret the re-
sults, to making the diagnosis and planning the appropriate
course of action. The parents' knowledge of health behaviors
and factors influencing their child's health is an invaluable

addition to the physical examination [12]. It
should be noted, however, that there are

Table 6. Parental assessments of sufficient amount of exercise versus the objec- several factors that may distort or falsify in-

tivized physical-activity-related behaviour by sex

Objectivized child’s sex
assessment of
physical boy

activity-related
behaviour

formation about the health condition of the

child, e.g.:

e parents' misunderstanding of the behav-
ior typical for a given phase of a child’s
development;

e incompatibility between parental expec-
tations and the child’s characteristics;

correct/consistent 3,743 30.65 3,945

e parental characteristics (e.g. depression,

incorrect/inconsistent 8,469 69.35 8,299

32.22 lack of interest in the child, rejection,
overprotection);
67.78 e stress (resulting from family or material

situation, etc.) [13].

Table 7. Parental assessments of sufficient amount of exercise versus

the objectivized physical-activity-related behaviour by age

A reliable assessment of physical activity
levels in children and adolescents is a key el-
ement of health assess-

ment. It is also the start-

Objectivized child’s age ing point for therapeutic
assessment of recommendations from
physical 6 yo specialists and their im-
activity-related plementation by children
behaviour and adolescents under
the supervision of their

normal 1.705 21.15 3.422 | 33.19 | 2.561 | 42.08 parents/legal guardians.

This article presents

abnormal 6.356 78.85 6.887 | 66.81 | 3.525 | 57.92 an attempt to evaluate

the reliability of assess-

Table 8. Parental assessments of sufficient amount of exercise versus the objectivized physical-activity-related behaviour by parental education

Objectivized child’s age
assessment of
physical 6 yo 10 yo

activity-related
behaviour

normal 1.705 21.15 | 3.422 | 33.19 | 2.561

42.08 1.705 | 21.15| 21.15 | 33.19 | 2.561 | 42.08

abnormal 6.356 | 78.85 | 6.887 | 66.81 | 3.525

57.92 | 6.356 | 78.85 | 78.85 | 66.81 | 3.525 | 57.92
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ments made by parents/guardians, comparing them with
objective and objectivized measures. The reliability and
accuracy of the assessments was verified on the basis of
objective test results but also by asking parents questions
that verified or providing more details concerning the areas
of interest. The child’s or parent's characteristics that influ-
enced parental assessments were also identified.

The study showed that making a correct assessment of
lifestyle-related behaviors is difficult for parents. It was ob-
served that in 33.67% of children the level of physical activi-
ty considered by their parents as sufficient did not translate
into the normal result of the cardiopulmonary efficiency
test. Moreover, 68.30% of parents positively assessed their
child’s level of activity although their reported actual level of
physical activity was less than desirable. Similar results can
be found in British studies, where 80% of parents of inac-
tive children wrongly assessed their children as sufficiently
active [14]. Another British study showed that parents per-
ceived physical activity itself as beneficial, but did not have
knowledge about the recommendations, and assumed that
organizing physical activity for children is primarily the re-
sponsibility of the school [15].

The parents' perspective may also be distorted by the
emotional context. A study comparing evaluations of par-
ents’ own physical activity during their childhood with the
current activity of their children showed that parents per-
ceived their own activity as free and joyful. Despite this
positive image, because of their concern for their chil-
dren's safety, parents limit their children’s free play out-
doors. Some parents see the opportunities for structured
physical activity in children participating in group activi-
ties, but perceive them as a "less joyful" than the free play
they recall from their own childhood [16]. Concerns about
child safety, lack of financial resources and difficulties in
motivating children to engage in physical activity are the
most common barriers to introducing physical activity re-
ported by parents [15].

Correct assessment of the level of physical activity in
children is more common for girls and increases with the
age of the child and with the level of parental education.
Our study indirectly revealed a deficit in the correct under-
standing of the levels of physical activity recommended for
children and adolescents. These results also demonstrate
that specialists taking history on physical activity cannot lim-
it their investigation to asking simple questions: additional
verification questions are necessary or, if possible, objective
tests should be carried out.

In the recent decades, physical fitness of both adoles-
cents and adults has deteriorated, which is demonstrated
by the results of the CINDI project (Countrywide Integrat-
ed Noncommunicable Disease Intervention) carried out in
several European countries within the framework of WHO
activities. This is particularly worrying because these rec-

ommendations of global experts are not new and should
have long become a part of the general public’s awareness.
In 2005, a team of experts from the American Heart Associ-
ation developed a position, subsequently endorsed by the
American Academy of Pediatrics, that each child should de-
vote a minimum of 60 minutes a day to moderate to high-in-
tensity motor activity [17]. The research reported in this pa-
per did not assess knowledge in this area. Rather, it aimed to
diagnose the current situation and assess the correctness of
the parents’ assessments in this area.

Moreover, the analysis of the results of the cardiorespi-
ratory fitness test shows that poor fitness affects more boys
than girls and that the percentage of children with poor and
very poor fitness increases with age. This is also reflected
in many studies conducted in Poland and abroad, which
indicate that with age, adolescents become less active due
to a greater number of mainly sedentary, activities, both at
school and during leisure [18-21]. Restrictions in physical ac-
tivity of children and young people do not result only from
the progressing urbanization and automation, but mainly
from the high attractiveness of media and internet con-
tent. Moreover, parents’ low physical activity translates into
lower physical activity in their children. Research indicates
that children and adolescents who perceive their parents as
physically active are more often active than their peers who
do not have such a parental example [22].

Parental assessments of lifestyle-related behaviors show
very low sensitivity and specificity. The results obtained
make it possible to question the reliability of data obtained
only through questionnaires without using any additional
questions or an objective method. All collected data should
be assessed with great care as it is based on the parental
perceptions. This conclusion should also be reflected in prac-
tice: when planning programs to promote healthy lifestyles,
there is a need to objectivize parental opinions through the
use of verification methods (e.g. verification questions or, if
possible, the use of objective measurement tools).

Supplementary material

Questionnaire completed by parents/guardians
- tu bedzie link z materiatem uzupetniajagcym
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