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Abstract:
Introduction: Overweight and obesity is ever more affecting the youngest children. According
to  the  International  Obesity  Task  Force  report,  an  increase  of  over  400,000  overweight
children is being noted each year. The reason of such exacerbation varies in nature and is
strongly  corelated  with  parents’  behavior  towards  their  dependents’  dietary  requirements
together with the neglect of encouragement towards physical activity. 
Material  and Methods:  TANITA body composition  analyzer  has  been used  to  study 200
teenagers in the age of 14 to 16 years old, pupils of one of the secondary schools in the Lower
Silesian  in  Poland.  The  questionnaire  was  directed  to  parents  and  adolescents  regarding
physical  activity,  social  and  economic  status  and  parents'  anthropometric  data.  The
adolescents were additionally subjected to height and body weight measurements.
Results: The results of the study show direct correlation of the higher education of parents
(mainly  mothers)  on  the  increase  of  undertaking  extracurricular  physical  activities  by
overweight or obese girls.
Conclusions:  It  has  been  concluded  that  there  is  a  relationship  between  the  BMI  of  the
examined  girls  and  the  BMI  of  the  father.  Also,  the  study  proves  paramount  impact  of
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mother's education and father's professional status on the physical activity of the examined
youth.

Keyword: body composition, oversize body weight teens, BMI, social and living situation,
parents' education, the anthropometric values of parents

Introduction
Overweight and obesity is one of the fastest growing diseases of civilization. An issue of the
deviated most often increased weight affects people of all ages, ever so often affecting the
youngest.  Every year in Europe,  a group of overweight  and obese people is  increased by
another 400,000 children. The 2004 International Obesity Task Force (IOTF) reports that the
issue of overweight in Europe affected 20% of children aged 5 to 17 years, obesity at 5% .
Later study of 2014 showed an increase of the phenomenon affecting then every 3rd 11-year-
old  [1,2].  According  to  research  carried  out  as  part  of  the  European  Childhood  Obesity
Surveillance Initiative (COSI - European Monitoring Project for Child Obesity) as many as
30.7% of Polish 8-year-olds were qualified as overweight [3].
Concluding from the WHO or COIS reports, overweight and obesity is not only an aesthetic
problem [3,4].  Too much body fat  is  conducive to  the development  of  many diseases.  It
increases cardiovascular risk and lead to the development of such disease as hypertension,
reduced bone mass and density, and lead to type II diabetes [5,6,7]. Overweight and obese
people are more likely to have asthma and are more susceptible to colon cancer [8,9,10].
Depression is stronger in overweight, especially in women [10,11].
The  main  reasons  for  overweight  and  obesity  are  little  physical  activity  and  poor  diet
[12,13,14,15,16]. In order for physical activity to have an effective impact on weight control
and reduction of body mass is its implementation into once lifestyle on the regular bases.
According to WHO, a moderate physical activity of at least 7 times a week for 60 minutes is
required  to  maintain  healthy  development  of  children.  As  it  stands  currently  in  schools,
according  to  the  guidelines  of  the  Ministry  of  National  Education,  only  28-43%  of  the
guidelines  are  implemented  [17,18].  Within  research  carried  out  in  the  health  resort
“Szczawno-Jedlina” shows that regular physical activity among people with too high body
mass is only 17% where among the group with normative body weight is 67% [19].
A multitude of problems associated with the proper selection of a balanced diet  makes it
difficult  to indicate the main cause of the occurrence of excessive body weight. Research
indicates, among others, increase in consumed portions, more frequent consumption of fast-
foods, reduced consumption of fruit, vegetables and dairy products. Young people also more
often eat sweet and savory snacks and drink much more sweet drinks [20].
The aim of the study was to determine the impact of anthropometric values, education and
occupational  situation  of  parents  on  the  occurrence  of  overweight  and  obesity  among
adolescents aged 14-15 attending the Junior High School “Discoveries of the Polish Copper in
Chocianów”.
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Material and Methods
200 students where tested from the Middle School Discoverers of Polska Miedź in Chocianów
in the province of Lower Silesia, aged 14-15 (average-14.92±0.82 years). The body height of
the  students  tested  was  on  average  165.85±7.82  cm,  and  the  average  body  weight  was
57.36±12.43 kg. Among the respondents there were 100 girls  and 100 boys. The subjects
were divided into four groups depending on the BMI classification: group I - underweight
(BMI ≤ 5th percentile), group II - normative body mass (5 < BMI < 85 centyl), group III -
overweight (85 < BMI < 95centyl), group IV - obesity (BMI > 95 percentile). Anthropometric
data of the subjects are presented in Table 1.

Table 1. Anthropometric data of children in relation to sex

Female (girls) Altogether
Underweight

Normative
body mass

(NBM)

Overweight Obesity

n=100 n= 3 n=77 n=14 n=6
Age [mc] 183.39.6 181.08.2 183.59.3 181.6411.3 186.712.1

Height [cm] 162.5±6.7 159.05.0 162.37.5 165.27.8 165.84.4
Height centile 54.0±28.3 33.315.3 52.828.2 65.930.5 60.530.6
Weight [kg] 53.9±12.5 36.25.4 50.67.8 65.87.3 83.713.9

Weight centile 54.8±28.5 3.01.7 48.423.2 88.19.7 97.33.9
BMI [kg/m2] 20.4±3.9 14.31.3 19.21.9 24.11.0 30.44.4

BMI
percentile

54.2±28.3 2.00.0 47.122.1 90.02.3 97.82.4

Male (boys) n=100 n=6 n=68 n=14 n=12
Age [mc] 183.510.9 187.78.7 183.510.8 184.011.8 180.811.9

Height [cm] 169.5±8.9 163.710.1 169.99.1 166.87.1 171.15.8
Height centile 55.9±29.5 29.024.8 59.128.9 49.421.5 66.728.3
Weight [kg] 61.0±12.4 44.411.5 57.48.6 66.66.4 84.510.0

Weight centile 62.5±26.8 15.823.1 57.321.7 83.78.6 96.53.7
BMI [kg/m2] 21.1±3.5 16.42.8 19.81.8 23.91.1 28.82.5

BMI
percentile

61.6±26.8 15.1728.8 53.920.7 88.72.7 97.92.2

In  the  study,  the  height  and  weight  were  determined  and  an  original  questionnaire  was
conducted among students and their parents regarding physical activity.
Body height measurement was performed using an anthropometer and body mass using the
TANITA SC -240 body composition analyzer.  The BMI center  was determined using the
BMI Calculator developed as part of the OLAF 2007-2010 program [21,22].
The original survey on physical activity was divided into three parts. The first part, addressed
parents, considering anthropometric data of parents such as age, body mass and body height.
In  the  second  part,  questions  regarding  the  material  and  living  situation  in  which  the
respondents were brought up were included. The third part was addressed to the youth, and
the questions contained in it considered the level of their physical activity: the frequency, type
and subjective assessment of it.
Among the respondents, it was observed that the amount of physical activity indicated by the
WHO is realized by only 9% of respondents. Most often, teenagers exercise on average 4-5
times a week (15-42% of respondents depending on the group). Physically overweight girls
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take the least amount of physical activity (37% - 3x a week), most often underweight boys
20% -7x a  week.  Regardless  of  sex and the  occurrence  of  body mass  abnormalities,  the
respondents most often undertake physical activity together with their peers (55%), approx.
15% individually.
Joint normal body weight of a Father, Mother and Teenager was found only in 8% of girls and
7.6% of boys, and overweight in less than 1% of girls and 3.3% of boys. Joint obesity of a
father, mother and adolescent occurred in 1% of girls and 2.2% of boys. The incidence of
body weight abnormalities in parents of adolescents examined is presented in Table 2.

Table 2. Percentage of parents with weight irregularities in the study group

Girls Boys

Mother  [%] Father [%] Mother  [%] Father [%]

Underweight 3 0 3 0

Normative body mass
(NBM)

60 32 57 23

Overweight 28 38 28 55

Obesity
9 30 12 22

The results were subjected to statistical analysis using the Statistica 13 package. Descriptive
statistics were used to describe the groups - mean and standard deviation. For comparison of
large groups (comparison between genders), parametric statistics for independent groups were
applied (Student's T test). To determine the significance between groups with different BMI,
nonparametric statistics for independent groups, among others Kruskal-Wallis test, were used.
The relationship between anthropometric values of the examined teenagers and the medico-
social data of parents was determined by Spearman's rank correlations. The level of statistical
significance was p <0.05.

Results
The research shows that the parents of girls and boys do not differ in terms of age and body
structure. The only statistically significant difference was found in the case of boys’ mothers’
age- which was greater. The results are shown in Table 3.
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Table 3. Anthropometric data of parents of examined children (mean ± SD)

Girls
(średnia ±SD)

Boys
(średnia ±SD)

Father

Age [years] 44.1±5.6 45.7±6.7

Weight [kg] 87.1±12.9 84.4±10.6

Height [cm] 177.3±6.5 175.9±5.3

BMI [kg/m2] 27.5±5.0 26.9±4.5

Mohter

Age [years] 40.6±5.9* 42.9±6.0*

Weight [kg] 65.1±11.9 66.7±12.4

Height [cm] 163.2±6.3 163.3±6.1

BMI [kg/m2] 24.3±4.1 24.8±4.1

* - the result is statistically significant

Dominant level of parents education was vocational, which amounted to 48% of fathers and
34% of mothers, average respectively 18% and 23%, higher -8% and 14%, and basic - 6% and
10%. The level of parents' education was comparable in both sexes. Assessing the age, height,
body  mass,  BMI  and  education  of  fathers  of  the  examined  girls,  there  were  statistically
significant differences only between the group of normative body weight and obesity in terms
of father's  body height  (p=0.0117 -  fathers  in  the  group with  normative  body mass)  and
father's  education  (p=0.0137,  lower  education  in  the  group  with  obesity).  In  the  case  of
anthropometric and social assessment of mothers, statistical significance was found between
underweight  and  obese  mothers  (p=0.0427,  in  the  underweight  group  –  the  youngest),
between  groups  with  underweight  and  normative  body  mass  in  the  case  of  education
(p=0.0198,  higher  education  in  the  underweight  group)  and  between  underweight  and
overweight  groups in  the case  of  a  economical  situation  (p=0.0371 – in  the  underweight
group,  the  least-paid  full-time job).  Based on the tests  carried  out,  it  was  found that  the
parents of underweight boys are different from the normative body weight in terms of father's
education  (p=0.0095)  and  mother  (p=0.0432  –  the  highest  education  of  parents  in  the
underweight boys), mother's BMI (p=0.039 – the lowest in the group underweight),  while
from overweight and obesity groups in terms of the father's professional situation (p=0.0495,
p=0.0486 respectively, in the underweight group the most fathers declare the status of the
unemployed).

A positive, low, but statistically significant correlation was observed between girls' BMI and
body mass and BMI of fathers (the higher the BMI of girls, the higher the body weight and
the higher BMI of the father). However, a negative correlation was observed in the case of a
father's professional situation and the BMI of girls (the higher the BMI, the more often the
father does not take up full-time employment). There were no significant correlations between
the  boys  'weight  and  height  index  and  their  parents'  anthropometric  and  social  data.
Correlation results are presented in Table 4.
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Table 4. Comparison of the correlation of girls and boys with their parents' anthropometric
and social data.

BMI classification Girls BMI classification Boys

Father

Age [years] 0.007728 0.005537

Weight [kg] *0.276971 0.057493

Height [cm] -0.088097 -0.078294

BMI [kg/m2] *0.345188 0.069461

Education 0.045954 0.092530

Professional situation *-0.263585 0.046198

Mother

Age [years] 0.119614 0.047836

Weight [kg] 0.186558 0.135919

Height [cm] 0.148006 0.074453

BMI [kg/m2] 0.174411 0.137433

Education -0.051583 0.108086

Professional situation 0.083356 -0.149980

* - correlation effect statistically significant

The results showed a significant relationship between the occurrence of overweight in the
father and the impact on his son's physical extracurricular activity (-0.5734). The mother's low
BMI  influences  the  time  spent  on  out-of-school  physical  activity  of  her  sons  (-0.3951).
Mothers  of overweight  boys are  more likely  to play sports  for the child  according to his
interest (0.5365). BMI of the mother is directly proportional to the assessment of physical
activity of boys with normative body mass (0.3736). No statistically significant correlation
was  observed  between  the  weight  and  height  ratio  and  taking  physical  activity  by  the
examined girls.
Examining the relationship between parents'  educational background and job situation and
after  out-of-school  activities,  only correlations  between the education of both parents  and
taking physical  activity  outside the  school  in  the group of  obese girls  (M p=0.8123,  F -
p=0.6451) were observed, in this group the occupational situation of the mother significantly
influences  the  extracurricular  activities  (p=0.8018).  Mother's  education  also  influences
physical  activity  outside  of  school  (p=0.9143)  and  a  positive  attitude  towards  physical
education (p=0.6251) in the group of overweight girls with normative body weight. In the
group of girls it was found that the lower their father's education girls spend more time on
out-of-school activities (p=0.5899).
In the boys' group, only the correlation between the mother's professional situation and the
attitude to physical education classes in the overweight group was observed (p=0.5164).
A correlation was also observed between mother's education and the weight of their children.
Mothers with lower education more often encourage their daughters to engage in physical
activity. This relationship can be seen in the group of overweight girls (-0.6944) and obesity (-
0.6773). Their sons with normative body mass (-0.3508) are also more often motivated to
engage in physical activity.
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No connection was noticed between the time spent in front of the computer screen and TV
screen and the body mass of the youth. There was also no relation between the occupational
situation and the presence of accessories to perform physical activity (possession of bicycles,
roller skates, team-playing balls). No results were obtained in regard to the parents’ financial
situation, therefore, this issue was not mentioned in the research. There were no correlations
between  the  self-awareness  of  the  child's  own  body  weight,  assessment  of  the  physical
activity and education, or BMI of parents.

Discussion
The problem of over-normative body weight is very complex. Many researchers are trying to
determine the risk factors for overweight and obesity, seeking answers in both the biological
realm - genetic determinants and social influences. Research and other authors indicate that
there is a dependence of the parents' body structure and the body structure of their children
[23, 24]. Perez-Pastor et al. show a stronger relationship between parents and offsprings of the
same sex (father - son, mother - daughter) [25]. However, it has not been confirmed in the
conducted studies. Among the examined youth, less than half of the girls were qualified to the
same group of body mass abnormalities as her mother, while in the boys' group, father – son,
dependence  appeared  in  every  third  teenager.  Researchers  suggest  that  the  relationship
between the excessive body mass of parents and offspring does not seem to have a genetic
basis. Similar conclusions can be drawn on the basis of the tests carried out, in which only 8%
of the respondents in each sex were qualified to normative body weight as well as parents,
where in the case of overweight children percentage in girls did not exceed 1% and in boys
3.5%. The results of our work showed a relationship between the parent's BMI and the BMI
of the opposite sex. Almost 40% of girls had a similar BMI to the father, while the mother -
boy - related to 46% of the respondents. The excessive weight of the father's body is linked to
the overstated weight of the daughter's body. The difference between the results of Perez-
Pastor and those described may result from the age of the studied offspring - the Perez-Pastor
syndrome covered the family of children aged 5-8, while this research included 14-15-year-
old adolescents. The results would confirm the lack of genetic background as indicated by
Perez-Pastor et al. At the same time, it draws attention to the possibility of occurrence of
dependence between the occurrence of overweight and the lifestyle of the subjects [25].
The dynamic development of overweight and obesity among young people is a significant
problem in our  society.  The 2004 International  Obesity  Task Force report  shows a sharp
increase in the number of overweight and obese children in Poland over the last 20 years
compared to children from other European countries, such as the Czech Republic, France or
Germany. The confirmation of this dynamics are further researched by the WHO in 2014 and
2017 and by the Mother and Child Institute (COIS) in 2017 [1,2,3]. In 1995, the percentage of
children with excessive body mass was around 8% and currently exceeds 20% and depends
largely on the place of residence of the examined children [26, 27, 28]. According to the
research carried out as part of the OLAF - OLA 2007-2010 project and  local  authorities
researches, the percentage of children and adolescents with over-normative body weight is
smaller compared to rural centers. At the same time, the studies highlighted the difference in
access  to  organized  non-school  physical  activity  [21,26].  Among  the  surveyed  youth,
everyone lives  in  one municipality  relatively  rich  in  sports  infrastructure,  thanks  to  large
production plants investments in the development of the region. Despite equal opportunities,
young people use sports infrastructure differently. One of the many reasons for the increasing
number  of   the  obese  children  is  the  environment  in  which  they  live.  Hence,  this  paper
examines the influence of some factors from the immediate environment of the child, which
may  influence  the  occurrence  of  overweight.  According  to  the  conducted  research,  the
parents'  education  has  a  quite  significant  impact  on  undertaking  extracurricular  physical
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activity, especially in the group of girls with obesity and the mother's failure to take up paid
work.  The  lack  of  significant  influence  of  parents  on  taking  out  extracurricular  physical
activity by teenagers may result from the age of the respondents. The vast majority of them
take physical  activity  with their  peers,  only less than 10% actively spend time with their
parents. Parents' education may be related to the possibility and necessity of undertaking paid
work. As observed in the conducted research, the more often the mother did not undertake
paid work (was unemployed, worked less than part-time jobs, worked zero hours contracts),
more often the overweight son and daughter with obesity undertook extracurricular physical
activity.
The results of our research indicate a significant impact of parents' education on the physical
activity of their children. This is particularly evident among girls who are overweight and
obese, whose parents with higher education more often send their  daughters to additional
physical  activities.  This  may indicate  that  these  parents  are  more  aware  of  the  abnormal
weight of their child and more often send them to classes with additional physical activitoes.
Studies Witany and Szpak also indicated a significant impact of education on the physical
activity of their children. Young people who had parents with higher education more often
practiced and better assessed their physical activity compared to adolescents of parents with
basic education [25, 29].
Our research  shows that  mothers  with higher  education are less  likely  to encourage their
children with overweight and obesity to physical activity. This may be due to the fact that the
children of these parents have a better attitude towards physical education classes, which does
not have to be encouraged. At the same time,  it can be assumed that parents with higher
education are more aware of the need to implement physical activity at a younger age. A
larger  percentage  of  mothers  with  the  lowest  education  encouraging  overweight  and
overweight daughters to elevated physical activity indicates a rather late response of parents
to the nutritional problems of the child.
Obtained results concerning the occupational and material situation of parents and physical
activity  of  their  children  are  difficult  to  interpret  due  to  parents'  avoidance  of  answers
(especially by unemployed people) to questions related to their income.
In order  to obtain further  data  on the impact  of the parents'  professional  situation  on the
physical  activity  and  the  weight  of  their  children,  it  is  worth  adding  questions  to  the
questionnaire regarding the time parents have at their disposal with the children.
Despite  the  wide  knowledge  about  the  causes  of  overweight  and obesity,  the  number  of
people with this ailment is constantly increasing, ever so more often affecting the youngest
children.  Therefore,  it  is  worth considering  the introduction  of local  prevention  programs
aimed at  increasing  awareness  of  the  problem and emphasizing  its  importance.  Programs
should be targeted both in terms of promoting physical activity as well as a balanced and
healthy diet . As it results from the conducted research, especially in the field of mobilizing
the child to undertake physical activity, these programs should include not only young people,
but also the child of early school age together with their parents. Evidence of the importance
of  such  health  prevention  programs  are  evident  in  emerging  public  initiative  programs
directed to parents and children regarding the principles of proper nutrition.

Conclusions
1. The occurrence of overweight and obesity in the studied group of girls is approximate to
the average level for the population of Polish youth (20%) and in boys elevated (26%)
2. In adolescent age, teenagers are more likely to take extracurricular physical activity with
peers in disorganized form than indicated by parents.
3. In the study group, there was a relationship between the BMI of the examined girls and the
BMI of the father.
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4. The mother's  and her father's  professional  background have the greatest  impact  on the
physical activity of the examined youth.
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