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ABSTRACT

Background. Obesity and cardiovascular disease and metabolic disorders are an increasingly common problem worldwide,
also in the developmental age population. Inhibiting this process requires identifying risk factors that can be modified.
Objective. The aim of the study was to identify the conditions of the occurrence of overweight and obesity in the Lodz
youth at school age.

Materials and methods. The survey was conducted in 2008-2012 among school students attending primary and secondary
schools in the four districts of Lodz (city in Poland). The study involved 622 students aged 12-18: 309 girls (49.7%) and 313
boys (50.3%). The BMI index was calculated based on anthropometric measurements (mass, body height) and was interpreted
on the basis of centile charts of Lodz children (overweight > 85-95 centile; obese > 95 centile). Youth health behaviors were
analyzed based on a questionnaire of an original interview modeled on the HBSC (Health Behavior in School-aged Children)
study. The obtained results were subjected to statistical analysis (single- and multi-factorial logistic regression analysis).
Results. An excess of body weight was found in 23.5% of the examined youth. In multivariate logistic regression analysis,
the factors significantly affecting the occurrence of overweight or obesity were: non-eating dinner (daily or sometimes,
OR = 1.98); not eating fruit and vegetables every day (OR = 1.57), multi-hour passive relaxation time (use of TV, Internet,
OR = 3.08) and low physical activity (OR = 1.76)

Conclusions. Intensive promotion of a healthy lifestyle - increasing the awareness and knowledge of schoolchildren,
encouraging proper eating habits and active leisure activities - can significantly affect the reduction of obesity risk factors.
Health education is required at school for children, as well as for parents and teachers.

Key words: excessive body mass, risk factors, school youth, children, overweight

STRESZCZENIE

Wprowadzenie. Otylo$¢ oraz choroby uktadu krazenia i zaburzenia metaboliczne sa na catym $wiecie coraz czgstszym
problem, réwniez w populacji wieku rozwojowego. Zahamowanie tego procesu wymaga okreslenia czynnikow ryzyka,
ktére mozna modyfikowac.

Cel badan. Celem pracy byta identyfikacja uwarunkowan wystepowania nadwagi i otytosci u mlodziezy tdédzkiej w wieku
szkolnym.

Material i metody. Badanie przeprowadzono w latach 2008-2012 wsréd mlodziezy szkolnej uczeszczajacej do szkot
podstawowych i ponadpodstawowych na terenie 4 dzielnic Lodzi. W badaniach uczestniczyto 622 uczniow w wieku 12-18
lat: 309 dziewczat (49,7%) 1 313 chtopcow (50,3%). Na podstawie pomiardéw antropometrycznych (masy, wysokosci ciata)
obliczono wskaznik BMI, ktory interpretowano w oparciu o siatki centylowe dzieci todzkich (nadwaga > 85-95 centyl;
otyto$¢ > 95 centyla). Zachowania zdrowotne mlodziezy, analizowano w oparciu o kwestionariusz autorskiego wywiadu
wzorowanego na badaniu HBSC (Health Behaviour In School-aged Children). Uzyskane wyniki badan poddano analizie
statystycznej (jedno- i wieloczynnikowa analiza regresji logistycznej).

Wyniki. Stwierdzono nadmiar masy ciata u 23,5% badanej mlodziezy. W wieloczynnikowej analizie regres;ji logistycznej,
czynnikami istotnie wplywajacymi na wystepowanie nadwagi lub otylosci byly: niespozywanie kolacji (codziennie lub
czasami; OR=1,98); niespozywanie codziennie owocoéw 1 warzyw (OR=1,57), wielogodzinny czas wypoczynku biernego
(korzystanie z telewizji, Internetu; OR=3,08) oraz mata aktywno$¢ fizyczna (OR=1,76).

Whioski. Intensywne promowanie zdrowego stylu zycia — zwigkszanie $wiadomosci 1 wiedzy mlodziezy szkolnej, zachgcanie do
prawidlowych nawykow zywieniowych oraz aktywnego spedzania wolnego czasu — moze znaczaco wplynac na redukcje czynni-
kow ryzyka otytosci. Konieczna jest edukacja zdrowotna prowadzona w szkole dla dzieci, a takze dla rodzicéw i nauczycieli.

Stowa Kkluczowe: nadmierna masa ciata, czynniki ryzyka, mlodziez szkolna, dzieci, nadwaga
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INTRODUCTION

Currently, one of the biggest health problems of
children and adolescents is excess body weight. Being
awary of'the seriousness of the physical and psychological
consequences of obesity, many researchers are looking for
conditions for its occurrence in children and adolescents
[8, 36]. Obesity is a chronic disease, conditioned by both
environmental and psychosocial factors as well as genetic
predisposition [15, 22, 34].

According to Oblacinska et al. [25] and other
authors among environmental and behavioral obesity
conditions, we can distinguish:
 nutritional: unbalanced diet, irregularity of eating and

leaving out meals, eating snacks with high energy

value (fast food, chips, sweets, sweet carbonated
drinks) between meals, low fiber intake (fruit
and vegetables, whole grains); nutritional factors

determine 20-40% obesity in children [27, 50];

+ inadequate energy expenditure related to low
physical activity (unwillingness to exercise
activities) and preference for activities related to
the sedentary lifestyle (television / computer);

« family: occurrence of obesity in closest family
members, poor socio-economic situation, family
lifestyle, low education of parents - especially
mothers [28, 52];

+ social: the influence of the environment favoring
obesity (civilizational influences) - greater
possibilities of food purchase, easy access and
advertising of high-calorie food products, larger
portions sold at a proportionally lower price,
reduced opportunities for recreational activity,
increased use of motorized transport, eg to school,
barriers to physical activity (eg insufficient number
of sports facilities, bicycle paths), prolonging
recreation time in a sitting position [42];

+  psycho-emotional factors: satisfying emotional needs
through eating- eating foods can compensate for
the failures and difficulties experienced, distracting
the child from the difficult situation and the
unpleasantness in the family, at school or in a peer
group [27]; lack of ability to cope with stress [22];

+ other physiological and psychological factors that
may contribute to obesity include: eating too fast,
low sensitivity to a “feedback’ mechanism indicating
being saturated [51], and short time sleep [23].

The aim of the study was to identify the conditions
of the occurrence of overweight and obesity in the
Lodz youth at school age.

MATERIALS AND METHODS

The survey was conducted in 2008-2012 among
school students attending primary and secondary
schools in the four districts of Lodz (city in Poland).

The study involved 622 students aged 12-18: 309
girls (49.7%) and 313 boys (50.3%). Anthropometric
measurements (mass, body height) were made and the
BMI (Body Mass Index) was calculated. The results
were interpreted on the basis of centile charts of Lodz
children [30], using the following criteria: weight
deficiency < 10 percentile; correct body mass ratio in
relation to the 10-85 percentile increase; overweight
> 85-95 percentile; obesity > 95 percentile). Eating
habits, school and out-of-school activities, passive
spending of time by young people, were analyzed
based on a questionnaire of an original interview
modeled on the HBSC (Health Behavior in School-
aged Children) study. Statistical program Statistica
9.0 was used for statistical analysis of the obtained
results. In order to determine the relationship between
adverse health behaviors of adolescents and the
occurrence of excessive body weight, variables from
the questionnaire were compared (favorable and
unfavorable health behaviors) and logistic regression
analysis was performed to identify those features that
significantly increased the occurrence of overweight
and obesity in the studied youth.

RESULTS

Adolescents with normal nutritional status
accounted for 70.3% of the study population, body
mass deficiency occurred in 6.3% of students, while
overweight and obesity was diagnosed in 23.5% of
adolescents (Table 1).

Table 1. Nutrition status of adolescents according to BMI
including centile grids (in %)

Nutritional status Youth (n = 622)
Underweight <10c n=39 6.3
Standard 10c-85¢ n=437 70.3
Overweight 85¢-95¢ n=89 143
Obesity >95¢ n=57 9.2

In order to estimate the risk of overweight-obesity
in the study, a univariate and multivariate logistic
regression analysis was applied. In the univariate
logistic regression analysis (Table 2), the factors
significantly influencing the occurrence of overweight-
obesity turned out to be 6 out of 27 features selected
for this analysis. In comparison with people who eat
supper regularly, those who do not eat it, are almost
twice as often more obese or overweight (OR = 1.98,
p <0.05). Not consuming fruit and vegetables every day
increases this risk by 1.5 times (OR = 1.57, p <0.05).
Passive rest of the respondents, measured by the number
of hours of using television, Internet or computer
games, increases the risk of overweight - obesity.
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Table 2. Estimation of the influence of traits (risk) of overweight - obesity among adolescents based on a one-factor logistic

regression analysis

Variable Odds 95%C1 P
ratio
Boys 1.13 0.78-1.63 p>0.05
Gender Girls 1.00 Reference group
12 years 1.54 0.96-2.47 p>0.05
Age 16 years 1.03 0.67-1.57 p>0.05
18 years 1.00 Reference group
. No consumption 1.001 - p>0.05
F kf:
irst breakfast Consumption 1.00 Reference group
Second breakfast No consu@ptlon 0.76 0.41-1.42 p>0.05
Consumption 1.00 Reference group
Diner No consumption 0.59 0.23-1.17 p>0.05
Consumption 1.00 Reference group
No consumption 1.98 1.02-3.86 p<0.05
Supper -
Consumption 1.00 Reference group
. . No 0.72 0.49-1.05 p>0.05
E f milk
veryday consumption of mi Yes 1.00 Reference group
. . . No 1.05 0.72-1.53 p>0.05
Daily consumption of milk products Yes 00 Reference group
Eating meat every day or several times a week No 0.36 0.11-1.22 p>0.05
g ry o8y Yes 1.00 Reference group
. . No 0.71 0.47-1.08 p>0.05
Eating fish every day or several times a week Yes 100 Reference group
. . No 1.19 0.79-1.77 p>0.05
Dail f 1
aily consumption of cereal products Yes 1.00 Reference group
N . A3-1. >(.
Daily consumption of whole meal bread ° 0.65 0.43-1.00 p=0.05
Yes 1.00 Reference group
Non-consumption of legumes No 0.92 0.64-1.34 p=0.05
ump e Yes 1.00 Reference group
. . . No 1.57 1.07-2.29 p<0.05
Daily consumption of fruits and vegetables Yes Loo Reference group
. . . Yes 1.20 0.78-1.85 p>0.05
Daily consumption of carbonated drinks No 1,00 Reference group
o Yes 0.75 0.51-1.08 p>0.05
Everyday cating junk food No 1.00 Reference group
.. Change by 1 hour 1.10 1.01-1.20 p<0.05
Hours of use of television, computer Change by entire range 308 106891
. .. Little 1.76 1.11-2.79 p<0.05
Ph 1 activity after school
ysica activily atier Sch00 High or medium 1.00 Reference group
. . . No 0.90 0.50-1.63 p>0.05
Exercise in physical education classes Yes 100 Reference group
Basic/vocational 1.40 0.61-3.25 p>0.05
Mother’s education Secondary education 1.29 0.69-2.43 p>0.05
Higher education 1.00 Reference group
Encouragement of physical activity by parents No 1.32 0.86-2.04 p>0.05
urag PRy VY DY P Yes 1.00 Reference group
. . Yes 0.95 0.62-1.37 p>0.05
Watching TV over 2 h daily No 100 Reference group
. . Yes 0.83 0.53-1.30 p>0.05
Using the Internet more than 4 hours daily No 100 Reference group
. . Yes 1.04 0.67-1.63 p>0.05
Time for computer games longer than 2 h daily No 100 Reference group
. Yes 1.25 0.80-1.93 p>0.05
Night rest 5-6 hours No 1.00 Reference group
. Yes 0.49 0.33-0.71 p<0.001
Going to sleep not later than at 11 pm No .00 Reference group
More frequent snacking of fruit and vegetables than Yes 0.61 0.99-2.71 p<0.05
sweets and crisps No 1.00 Reference group

p - level of statistical significance
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If the seating time increases by 1 hour, the risk increases
by 10% (OR = 1.10, p <0.05), and if it increases by the
whole range of variability, then the risk increases 3
times (OR = 3.08, p <0.05). In students who declared
that in addition to physical education classes, they
rarely take (or not at all) physical activity in their spare
time (low physical activity) - the risk of overweight-
obesity is almost twice as high as in adolescents who
exercise at least 2-3 times more often in a week, min. 60
min. (average and high physical activity) (OR = 1.76, p

<0.05). Going to bed at no later than 11 pm reduces the
risk of overweight- obesity twice (OR =0.49, p <0.001).
If snacking includes more frequently beneficial products
(fruit and vegetables) than not beneficial to health
(sweets, crisps) — it is a positive difference, the risk of
overweight and obesity becomes almost twice as low
(OR = 0,61, p <0.05). In the overweight and obesity
group sweets and crisps were more often consumed
than fruit and vegetables.

Table 3. Estimation of the influence of traits (risk) of overweight - obesity among adolescents based on multivariate logistic

regression analysis

Variable Odds ratio 95% CI P

No consumption 2.75 1.03-7.31 p<0.05
Supper -

Consumption 1.00 Reference group
Everyday consumption of fruit and No 1.86 1.01-3.44 p<0.05
vegetables Yes 1.00 Reference group
Time watching TV, using computer Change by 1 hour 1.21 1.08-1.42 p<0.01
(passive rest) Change by the entire range 3.41 2.57-62.02

. . Little 1.82 1.03-3.21 p<0.05

Physical activity - -

High or medium 1.00 Reference group

Y 0.58 0.32-1.03 <0.05
Going to sleep no later than at 11 pm e P

No 1.00 Reference group
More frequent snacking of fruit and Yes 0.55 0.30-1.03 p=0.05
vegetables than sweets and crisps No 1.00

In multivariate logistic regression analysis,
(Table 3) in which important features in a univariate
analysis were taken into account, the following
were important: leaving out supper (those who do
not eat, are obese or overweight almost three times
more often (OR = 2.75; <0.05), not consuming fruit
and vegetables every day increases this risk almost
twice (OR = 1.86, p <0.05), similarly low physical
activity (OR = 1.82, p <0.05); use of television and
computer (p <0.01) - if the seating time increases by
1 hour, the risk increases by 20% (OR = 1.21), and
if it increases by the entire range of volatility, then
the risk increases over 3 times (OR = 3.41), going
to bed not later than at 11 pm o’clock (OR = 0.58, p
<0.05) and snacking — a positive difference — more
often fruit and vegetables as snacks than sweets and
crisps - the risk of overweight and obesity becomes
almost twice as low (OR = 0.55, p = 0.05).

DISCUSSION

Too small number of meals and their irregular
consumption increases the risk of overweight and
obesity. Too long breaks between meals cause a feeling
of hunger and the desire to eat sweet or fatty (high-
calorie) products to quickly compensate for energy
shortages. The body demands regular supply of the right
amount of energy and nutrients. If meals are consumed

irregularly, the body begins to accumulate energy for
periods of hunger in the form of adipose tissue [49].
Therefore, children who eat one or two large meals
during the day are more likely to gain weight than those
who have the same amount of food receive in 4-6 meals
[32]. It is worth noting that, in the opinion of the young
people, regular daily meals are of no importance for
health and maintaining a healthy weight [47]. There is
a widespread belief that reducing the number of meals
consumed during the day is a good method of reducing
the caloric intake of food [10]. Many studies indicate
that children who are overweight and obese eat fewer
meals during the day than their peers with normal body
mass and they eat irregularly. They often erroneously
treat giving up a meal (mostly breakfast) as a form of
slimming diet [49].

In the own study, an important factor increasing the
occurrence of excessive body weight was not eating
supper. Rampersand et al. [37] observed a relationship
between non-eating of breakfast and the occurrence of
excessive body weight in the subjects. Nicklas et al.
[24] noted that children who regularly eat breakfast, eat
more cereal products, fruit and dairy products, which
helps maintain a healthy weight. In addition, eating
breakfast is associated with a lower consumption of
high-fat and high-calorie snacks throughout the day
[20, 41]. In the Olszanecka-Glinianowicz et al. study
[29] in girls at prepubertal age, not eating breakfast
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increased the risk of developing obesity, whereas in
boys it was important to eat outside the home. 11-13
year-old children from Warsaw who were diagnosed
with obesity, most often among the respondents
(16.1%) declared consumption of less than 3 meals
a day, than children with normal body weight (1.4%)
[48]. Similar observations have been made in other
studies. Children/adolescents with overweight and
obesity consumed significantly less meals than
children without excess body weight [11, 41]. On the
other in the studies of Gajda and Jezewska-Zychowicz
[6], incorrect eating habits of adolescents regarding
eating sapper were observed (especially among girls).
According to the authors, this was most probably the
result of an wrong way of maintaining a healthy body
mass that could lead to eating disorders. However,
in studies by Stawinska et al. [39], a significant
relationship was found between not eating a second
breakfast and a more frequent use of a slimming diet
in a group of 12-16 year old girls. The tendency to
abandon supper, as well as leaving out breakfast, is
often associated with a desire to reduce body mass
[17]. Children/adolescents with excessive body mass
may therefore attempt to control the amount of calories
consumed by limiting the number of meals, which may
have the opposite consequences to the intentions [1].

Another risk factor for overweight and obesity in
the 12-18 year old population in the author’s own work
was not eating vegetables and fruit every day. Similar
results were obtained by Wolnicka and Jaczewska-
Schuetz [48]. The factors preventing excessive body
weight may the consumption of vegetables and fruit
at least 1-2 times a day. A stronger protective factor
can be eating fruit and vegetables even more often 3-5
times a day. Oblacinska study [25] also proved that
middle- school students with overweight and obesity
consumed products indispensable for health (fruit,
vegetables, brown bread, milk and its products) at an
unsatisfactory level. Similarly, in the study Ledikwe
et al. [18] it was observed that obese people did not
consume enough fruit and vegetables. The high
proportion of vegetables and fruits, legumes, nuts and
whole grains (high content of dietary fibers) in the diet
have a preventive effect in relation to the development
of excessive body weight [19, 44].

Just observing a low-energy diet and avoiding
certain foods or leaving basic meals in itself does not
guarantee due weight. The nutritional education of
the child and his family in the aspect of proper eating
habits is important, including the regular consumption
of' meals (preferably together with the family) and daily
fruit and vegetable intake and appropriate physical
activity [11, 25, 43, 52].

Systematic physical activity plays a key role in the
prevention and treatment of overweight and obesity [5,
9]. The results of the author’s own work have shown

that a significant factor increasing the risk of excessive
body weight was low physical activity of the subjects.
In the study of Silesian children - it was also found that
in 7-9 year-old girls low physical activity increased the
risk of developing obesity [29]. In other Polish studies
[26], junior high school students with excess body
mass compared to their peers with the correct weight,
did less often take part in physical education lessons
and participated in extracurricular physical activities or
sport. Over 1/3 of obese adolescents did not participate
regularly or did not take part in physical education
classes (especially girls). A negative image of one’s body,
difficulties in its acceptance, fear of being ridiculed are
an obstacle to physical activity, especially in the case of
obese girls [12]. According to studies by So et al. [40],
the smallest percentage of girls and boys with obesity
participated in physical education lessons, compared to
young people with deficiency and normal body mass.
Fenczyn et al. [4] stated in their research that obese girls
and boys more often than their peers did not take part in
physical education lessons at school and did not exercise
in their free time. After classes at school, adolescents
with obesity more often chose reading books, talking
with friends, watching TV. Similarly, other researchers
showed that obese people were less active compared
to peers with normal body weight [31, 33, 45]. In the
population of 17-year-olds [35], physically active people
had lower body mass, BMI and fat content in the body, in
comparison with those who were not physically active.
Similarly, in Kasperczyk et al. [14].

In some studies, there were no statistically
significant differences between body weight or BMI
and physical activity presented [16, 21].

Time spent in front of the TV or computer screen
above 4.5 hours was a significant factor increasing the
risk of overweight and obesity in the group of the studied
youth. The obtained results in the own study are consistent
with the observations of other authors [2, 38]. Among the
children who spent 5 hours a day in front of the TV there
were over 5 times more people with excess body weight
than among peers who watched TV programs below 2
hours aday [7]. Based on NHANES - The National Health
and Nutrition Examination Survey, the highest incidence
of overweight and obesity in children who watched TV
>4 hours and the lowest in those who watched <1 hours
a day was demonstrated [3].

In the literature on the subject, you can also find
works in which there is no significant impact of
time spent in front of the TV/computer on the body
mass of the tested youth [13, 35, 41, 46]. According
to Jodkowska et al. [13] behaviors related to passive
lifestyle are not competitive in relation to physical
activity in Polish teenagers, while their relationship
with abnormal nutritional behaviors (eating sweets,
crisps, drinking carbonated beverages) may lead to the
development of obesity.
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