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Abstract

Introduction. Physical activity and physical fitness are among the positive measures of health. Their assessment is jus-
tified from the point of view of prevention of many civilization diseases. The aim of this paper is to describe the physical
activity of six year old children in Warsaw and to determine its relationship to physical fitness. Material and methods.
The study was conducted in two series —in the spring of 2011 and 2012. Data were collected for 742 children from selected
pre-school institutions in Warsaw. The average age of the children born in 2005 (2011 edition) and 2006 (2012 edition) was
5.84 = 0.31 years. The numbers in both categories were equal, and amounted to 371 girls and boys. The choice of educa-
tional institutions was such, as to ensure that the sample was representative. In order to assess the children's physical ac-
tivity, the method of diagnostic survey was used (questionnaire). The questionnaire addressed to the parents included
questions about the participation of their children in pre-school, extracurricular and family forms of physical activity and
the amount of time spent on passive leisure activities. To evaluate the physical fitness we used a test consisting of five
motor trials (bend while sitting down, sit up from the lying position 30 s, long jump from stationary position, run 10x5 m,
1 kg medicine ball throw forward). Mathematical analysis of the material utilised selected methods of descriptive statis-
tics (including cluster analysis), standardization of data and the X* test. Results. In the both gender subgroups three clus-
ters were formed, corresponding to the above-average, average, and reduced physical fitness. Parents of children with the
highest level of motor skills often declared significant participation of their children in family and extracurricular forms
of physical activity and less time spent in front of TV or computer. Conclusions. In the population of six year old children
in Warsaw positive relationship were found between the claimed physical activity and physical fitness.
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Introduction

Physical activity and fitness are considered to be good indi-
cators of health, and their nature and importance are empha-
sised in a number of publications [1, 2, 3]. J. Nowocien [2] —re-
ferring to previous sources — indicates five areas covering the
entire period of ontogenesis, affected by physical activity. The
first of them is associated with high quality and healthy life-
style. The second one relates to the prevention of many dis-
eases, especially of the socalled civilization diseases, mainly
including overweight and obesity, type II diabetes and cardio-
vascular diseases. The third one — therapeutic treats physical
activity as a therapeutic or a correction agent to a variety of de-
velopmental disorders. Physical activity also plays an impor-
tant role in reducing increased nervous tension resulting from
stress (fourth area). Finally, the fifth one of these areas is re-
ferred to as positive aging.

Physical fitness is highly dependent on physical activity.
Together with rational nutrition, it determines the state of
health at all stages of life. Appropriate level of physical activity
affects physical development, motor and psychosocial devel-
opment of children and adolescents [4]. In the literature we can
find a number of arguments in support of the beneficial effect of
an active lifestyle of the level of physical fitness. This applies
program of activities undertaken during physical activities at
educational institutions, as well as other forms of, extracurric-

ular, so called out of school (extracurricular organised) and
family activities [5, 6, 7, 8, 9, 10, 11]. Unfortunately, reports on
the current state of both physical activity and physical fitness
of children and adolescents are highly disturbing [4, 12, 13].
Observation of changes in physical activity of Polish youth from
the late 90s shows that its level decreases with age and is con-
sistently lower than recommended. According to the HBSC re-
port (Health Behaviour in School-aged Children) of 2010, "one
of the causes of low physical activity of children and adoles-
cents is the development of new information and communica-
tion technologies, including those utilising cell phones, com-
puters and the Internet. The use of these technologies results
in immobilization of the user for many hours, and because of its
attractiveness compete with mobility classes" [4]. The HBSC
international project is being implemented in a total of 43 coun-
tries in Europe and North America. In Poland, these studies
were carried out three times in the 90s, and then in 2002, 2006
and 2010. In its latest edition, based on survey data obtained
from a survey of young people 11-18 years, levels of physical
activity in this age group were assessed. It turned out that the
recommended standards (at least one hour of moderate or high
activity per day) were not satisfied by the vast majority of stu-
dents (a total of more than 80%). This percentage is better in the
younger than in the older age categories (about 73% in 5" grades
of primary school and nearly 90% of high school students), and
among boys compared with girls [4]. A negative opinion on the
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state of youth's physical activity was formulated by Koscielnik
and Jopkiewicz [13] on the basis of an over 1500 strong group
of school children aged 11-16 from Mazowieckie and Swigto-
krzyskie voivodeship. It was demonstrated that only 30% of pa-
tients achieved satisfactory, almost 45% — low, and about 25% —
a very low level of physical activity. Similar results were pre-
sented in the work of Marchewka et al. [14], on the health behav-
iours of secondary school students in Bielsko-Biala. The au-
thors stated in the conclusion that only a small proportion of the
young people undertake physical activity recommended by the
experts, despite its knowledge of the health and aesthetic val-
ues.

The assessment of physical fitness of children and youth
in Poland is facilitated cross-section surveys of student popula-
tion repeated every 10 years, conducted since 1979 by the De-
partment of Physical Education Theory of the Jozef Pilsudski
University of Physical Education in Warsaw. Its last edition
covering over 50 000 girls and boys aged 7-19 years were con-
ducted in 2009 and 2010. In the light of the mentioned stud-
ies, in the physical fitness tests, including Eurofit — interna-
tional test and a 12 minute Cooper run, over the 1999-2009/
2010 decade a significant deterioration in performance in terms
of both men and women and the vast majority of age groups was
found. The decline in motor skills applied to all motor abilities —
coordination, strength in endurance and speed events. In the
tests: long jump from stationary position, 50 m run and 4x10 m,
sit up from lying position, regression of the results obtained
was remonstrated especially in the younger age categories (7-
10years) [12].

In the context of the evidence presented in the literature,
what seemed interesting was the diagnosis of physical activity
and fitness in the final stage of pre-school education —important
from the point of view of development of healthy habits. There-
fore, the aim of the study was to characterise the physical activ-
ity of six year old children in Warsaw and to determine its rela-
tionship to physical fitness.

Material and methods

The study was conducted in two series — in the spring of
2011 and 2012. The data were collected for 742 children in
selected kindergartens in Warsaw. The average age of children
born in 2005 (2011 edition) and 2006 (2012 edition) was
5.84 = 0.31 years. The numbers in both categories were equal,
and amounted to 371 girls and boys. The choice of educational
institutions was such, as to ensure that the sample was repre-
sentative.

In order to assess the children's physical activity, the method
of diagnostic survey was used (questionnaire).

The questionnaire addressed to the parents included
questions concerning their children's lifestyles, grouped into
4 groups:

- Do you/how often/ engage into family physical activities
(e.g. walking trips, bicycle rides, swimming pool visits, ski
outings etc.)?

- Does your child participate in extracurricular activities in
the kindergarten (if so, how many)?

- Does your child participate in extracurricular activities or-
ganised by other institution than the kindergarten (if so,
how many)?

- Generally, how much time does your child spend watching
TV or playing computer games?

Based on answers provided by the respondents, data were
obtained on participation of the respondents in pre-school and
family and extracurricular organised physical activities and the
timing of passive leisure activities. The survey questions were
of multiple choice nature, with one answer to be selected (so-
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called disjunctive cafeteria) or semi-open ended.

To evaluate the physical fitness we used a test consisting
of five motor trials (bend while sitting down, sit up from the
lying position 30 s, long jump from stationary position, run
10x5 m, 1 kg medicine ball throw forward).

Mathematical analysis of the material utilised selected
methods of descriptive statistics (including cluster analysis),
standardization of data and the X test. For standardized numer-
ical values specifying the level of physical fitness of children,
a cluster analysis was performed. This method was used for the
isolation of homogeneous subsets of the population selected
in such a manner as to ensure that object qualified for a number
of groups (three — in the case of this study) were as similar to
each otheras possible, and at the same time that the groups were
as different from each other as possible (15). In cluster, we ex-
amined the prevalence of individual responses to survey ques-
tions about the child's level of physical activity in the family.
The significance of differences between the abovementioned
frequencies was verified using the X* test, assuming statistical
significance levels of ** p <0.01and * p <0.05.

Results

Presentation of the research results was divided into two
parts. The first one of them relates to the characteristics of phys-
ical activity of six year old children in Warsaw, the second one -
attempts to determine the relationship between their activity
and physical fitness. Figures 1-4 show the percentage distri-
bution of response quoted in "Materials and Methods" survey
questions.
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Figure 1. Percentage distributions of responses to survey questions
regarding undertaking family physical activity in the tested group

In the responses to the survey question about the frequency
of physical activity undertaken in the family, the most fre-
quently selected options included "often and very often", corre-
sponding to at least twice a week, or even daily activities under-
taken by parents and children. This option was selected by over
60% of the respondents, parents of both boys and girls. The
answer "'sometimes" (once a week) was selected by another 30%
of the respondents. The "rarely" option was selected least often
(4.7% —boys, 6.5% —girls) (Fig. 1).

The respondents reported widespread participation of their
children in physical activities in the kindergarten. Among
those, the most frequently mentioned forms of physical activity
included fitness and dancing exercises (eurhythmics), correc-
tive gymnastics and dance classes. According to the parents,
nearly 70% of boys and 76% girls participated in three or more
additional physical activities. The second most common an-
swer choice (almost 19% of parents of boys and more than 15%
of parents of girls) was participation in two extracurricular ac-
tivities. The option of 1 activity was reported rarely (8.5% boys
and 6% — girls), and the option "not involved" was selected only
marginally (respectively 3.3% and 2.7%) (Fig. 2).
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Figure 2. Percentage distributions of responses to survey questions
regarding the participation of tested children in pre-school
physical activities

In the responses to the survey question about the child in-
volvement in organised extracurricular physical activities the
most often selected option was "not involved". This option was
selected by around 50% of the respondents, while a further 30%
of parents reported the child participation in some one form
of such activities (more boys than girls). The option "two forms
of activity" was selected about around 10% of times, and only
a few respondents acknowledged the child engaging in three
or more extracurricular forms of physical activity (more than
3% —boys and about 2% — girls) (Fig. 3).
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Figure 3. Percentage distributions of responses to survey questions
regarding the participation of tested children in extracurricular
physical activities

The most frequently declared response to the question about
the time spent by the child in front of TV or computer "1-2 hours
a day" (about 45%). Slightly fewer (40%) were selected the op-
tion "less than 1 hour". Longer passive leisure time (2-3 hours)
was indicated by more than 10% of parents of boys and less than
10% of parents of girls. The answer "more than three hours" was
chosen least often (1.9% and 1.4%) (Fig. 4).

It should be noted that the frequency of selection of indi-
vidual variants answers to the questions in the survey differed
slightly among parents of boys and girls (Fig. 1-4).
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Figure 4. Percentage distributions of responses to survey questions
regarding the amount of time spent on passive leisure activities
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Analysing the physical fitness test, in the both gender sub-
group, 3 clusters were found to exist, corresponding (roughly
speaking) the above-average (line with diamonds), average (line
with squares) and the reduced (line with triangles) level. The
regular pattern of the results was consistent with highlighted
notes of motor skills levels in the jumping, running and ball
throwing tests. In the case of abdominal muscle strength test (sit
ups from lying position) the III cluster respondents obtained
better results than the II cluster children. However, in the test
bend forward in sitting down position best results were ob-
tained by the II cluster boys, and the poorest results were
obtained by the III cluster boys. Among the girl, in the same test,
the results were as follows: cluster I, III, II. In all performance
tests of physical fitness, in the both gender categories, cluster I
respondents performed better than the cluster Il subgroup. The
biggest differences between the extreme clusters were observed
among boys in the jumping test (SD 1.5) and in the case of girls —
in jumping and running tests (more than 1.5 SD) (Fig. 5).
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Figure 5. The standardized values of the tests of physical fitness
in isolated groups of tested boys and girls

After the selection of clusters, frequency of answering sur-
vey questions about the level of physical activity was deter-
mined (including the belonging of the respondents to one of the
clusters). Analysis of the figures contained in Table 1 shows
differences in the level of physical activity of respondents, qual-
ified to various physical fitness groups. This applies to both
gender categories. A significant relationship was discovered be-
tween children's fitness and their participation in organized ex-
tracurricular physical activities. This relationship was found in
both, the boys subgroup (p <0.01) the girls subgroup (p <0.05).
Differences in the children's participation in this form of activ-
ity were observed between I and II cluster respondents. Trends
of a similar nature were noted in the case of family physical
activity (girls — p <0.01) and passive leisure activities (boys —
p <0.05). These differences were again related to respondents
from extreme clusters (I-1II).
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Table 1. Percentage distributions of responses to survey questions
regarding the level of physical activity (including allocation of the
subjects to one of the clusters)

Cluster Cluster
Response
Llon [ om Ll on | om
Boys Girls
Family physical activity
not at all, rarely 2 4 10 6** 4 10
sometimes 30 35 34 24 36 38

often, very often 68 61 56 71%* 60 52
Kindergarten organised physical activities (classes)

no participation 2 5 3 4 1 3
one class 11 5 9 9 3 5
two classes 16 19 23 17 13 15
> three classes 71 71 65 70 83 76

Extracurricular physical activities
no participation 46** 52 54 46* 55 60

one class 34** 38 40 34* 31 33
two classes 13** 8 3 16 12 7
> three classes | 4** 2 2 4 1 1
Passive forms of leisure (television, computer etc.)
over 3h 1* 2 3 1 3 1
2-3h 9* 10 20 7 6 14
1-2h 50* 47 33 44 48 46
< 1h 40" 41 45 48 44 39

* - different from cluster III, p<0,05; ** - different from cluster III, p<0,01

Discussion

The results of the studies demonstrate positive effects of
physical activity of six year old children in Warsaw, and confirm
the positive relationship between the declared activity and
physical fitness.

The percentage distributions demonstrate frequent involve-
ment of the tested boys and girls in the family forms of active
leisure (Fig. 1) and their participation in pre-school physical
activities (Fig. 2). As far as the tested group was concerned,
organised forms of extracurricular activities proved to be less
popular. The referenced research also provided some optimistic
data on passive forms of leisure activities.

Despite some inconsistency in the research methods and
techniques (making it difficult to directly compare the two
groups) it can be considered the study achieved significantly
better results on the level of physical activity than in the diag-
nosis of 11-18 year old adolescents [4]. Also, the study per-
formed by Czaprowski et al. [16] on sedentary behaviour of chil-
dren and adolescents aged 7-16 years shows that younger stu-
dents in static positions spend less time than girls and boys in
junior high school and older elementary school children. These
authors documented that with age there is a significant increase
in such behaviour, both, on, daily and weekly basis. Analysis
of physical activity of a select group of primary and secondary
schools children has shown that 7 year olds (i.e. close to the age
group covered by this study) compared to older children, spent
less time walking to school and back road walking to and from
school or participating in extracurricular physical activities [17].

Some of the research results concerning the relationship
between activity and physical fitness are repeatedly confirmed
the importance of physical activity for the development of chil-
dren documented in literature. Let us recall that in the present
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study has demonstrated higher level of motor skills in Warsaw's
6-year-olds combined with claimed frequent participation in
organized extracurricular forms of active leisure. Similar results
were obtained in studies of selected groups of children and ado-
lescents [7, 8, 10, 18].

Positive changes in physical fitness (and somatic built) due
to increased physical activity were reported in the studies of
a selected group of 14-15 year old girls and boys [7]. The annual
observation demonstrated improved physical fitness of youths
(mostly girls) participating in extracurricular physical activities
as compared to their peers involved only compulsory school
physical education classes. This was the case in long jump from
stationary position, with space 4x10 m shuttle run and sit ups
from lying position. Significantly better results in the same per-
formance tests were reported in studies of over 900 strong group
of young people of Kielce aged 10-15 years with different levels
of physical activity [18].

Impact of recreational forms of physical activity on changes
in exercise capacity and physical fitness has been shown in the
research studies of 10-12 year old boys published by Poliszczuk
et al. [8]. The researchers utilised Denisiuk's tests of strength,
power, speed, agility and endurance, measures heart rate and
performed the Ruffier test. The study demonstrated that "each
motor skill in people recreationally involved in sport was de-
veloped at a higher level than in the control group". At the same
time it was found that "adaptive changes in physiological pa-
rameters in the tested boys were clearly visible in the heart rate".
In addition, it was noted that "physical activity differentiated
the tested children in terms of cardiovascular fitness" [8].

Similar trends were observed in the study of a 44 strong
group of 15-16 year old boys from Warsaw, practicing volleyball.
Compared to their tall peers the young volleyball players
demonstrated significantly higher levels of fitness in most parts
of the test sample of the international test (except pull ups).
Particular advantage of the boys involved in volleyball achieved
significantly better results in the jumping ability test.

Conclusions

Based on the presented test results set against data refer-
enced in the literature the following conclusions have been
drawn:

1. Physical activity of six year old children in Warsaw can
be assessed positively. It is mainly based on family forms
of active recreation and physical activities organized in
the kindergarten. It seems that at this stage of life seden-
tary behaviour does not pose a threat to orderly develop-
ment processes.

2. The study confirmed the existence of a relationship be-
tween activity and physical fitness. Parents of children
with higher motor skills declared their frequent partic-
ipation in family, kindergarten, and especially extracur-
ricular physical activities and little time spent on pas-
sive leisure.
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