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ABSTRACT

Introduction: So far, very little data on pediatric
obesity has been published in Poland, although the
problem seems to be growing.

Objective: To investigate present prevalence of
overweight and obesity among schoolchildren using
CDC (Center of Disease Control and Prevention)
criteria in Krakow and to compare how it has
changed between the years 2001 and 2013. Our aim
was to establish the magnitude of this rising
problem within the last decade.

Materials and methods: The study was conducted
in two phases. In 2001, height and weight of the
group of schoolchildren were obtained. Twelve
years later, children in the same age, attending the
same schools, were measured and weighed. Using
the collected data, BMI (kg/m2) was calculated in
order to acquire BMI percentile. BMI cutoffs
referential for Polish population were used.

Results: Using the CDC criteria to diagnose
children

as obese or overweight, the authors
determined that the prevalence of overweight,
including obesity was 10.8% in 2001 and changed
to 15.1% in 2013 (p=0.0054). The percentage of
obese children increased from 2.0% to 4.8%
(p=0.0012). The occurrence of overweight and
obesity has increased among girls (p=0.0025;
p=0.0112 respectively) while among the group of
boys, it did not change. The factors associated with
excess weight were: male sex (OR=1.48;
95%CI1=1.13-1.95) and second phase of the study
(OR=1.48; 95%CI1=1.13-1.95).

Conclusion: Our study indicated that the
prevalence of obesity and overweight among
adolescents in Krakow rose within the last decade.
The rising problem affected females more than
males. Despite that, excess weight is still more
frequent among males than females.
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INTRODUCTION

Obesity is being considered one of the
diseases of civilization and its prevalence is
constantly growing. According to WHO data 43
million children in the world are either overweight
or obese. Worldwide prevalence of childhood
overweight and obesity was estimated to 4.2% in
1990 and increased to the level of 6.7% in 2010 [1].
Although in some countries (USA) obesity and
overweight in the pediatric population has been
recognized as a problem for over forty years, in
other parts of the world it became point of interest a
only few years ago. As the etiology of obesity is
complex and contains both genetic [2] and
environmental factors [3-5] its prevalence can not
be easily predicted based on HDI (Human
Development Index) [6] and the affinity of the
country to a specific HDI group (Table 1).

Table 1. Data on overweight and obesity among
children and adolescents based on most recent
researches available [7,14,32,33].

Overweight Obesity
(including
obesity)
Very high HDI group
Norway 13.8% 2.3%
Switzerland 11.9% 7.1%
Great Britain | girls:29% girls:14.8%
boys: 31% boys:17.1%

Spain 26% 12.6%
USA 31.8% 16.9%
High HDI group
Iran 10.8% 5.1%
Russia 11.8% 2.3%
Brazil 16.6% 5.5%
Romania 18.2% 7.2%
Pakistan 12% 8%
Medium HDI group
China 15.4% 6.6%
South Africa 17% 4.2%
Bolivia 14% 5%
Low HDI group
Yemen 6.2% 1.8%
Ghana and girls:10.4% girls:0.9%
Uganda boys: 3.2% boys:0.5%

Moreover, at variance with common belief,
that the problem of obesity among pediatric
population is growing worldwide, there are several
countries in which the obesity rate has either
stabilized or diminished. Swiss researchers report

stabilization of children obesity and overweight
prevalence between 1999 and 2012 on the levels of
11.9% and 7.1%, respectively [7,8].

Similarly, both France and Sweden show
no changes in obesity rates (France:1998 to 2007 in
children ages 3 to 14) (Sweden: 2001 to 2007
among 16-year-old youth) [9-11].

Japan on the other hand is an example of a
country with very high HDI which reports decrease
in prevalence of childhood obesity after year 2000
[12] (except for the group of 17 years old boys
amongst which obesity rate has increased between
1978 and 2006).

The purpose of our study was to determine
the prevalence of pediatric obesity and overweight
among Polish  population represented by
adolescents from Krakéw and focus on its tendency
within last decade.

MATERIALS AND METHODS

Population

Children that participated in the study
attended five secondary and three high schools in
various districts of Krakéw randomized regarding
wealth, ethnicity and social structure of residents.
The study was divided into two phases (in 2001 and
in 2013). Both phases of the study were performed
in the same schools.

The group of participants during the first
phase of the study (in 2001) included 466 girls and
461 boys, while during the second phase of the
study (in 2013) the group was formed of 513 girls
and 455 boys. There was a minor age difference
between studied groups in 2001 and 2013 (15.67 +
1.03 vs 15.93 + 0.5 respectively, p=<0.001) (Table
2).

Table 2. Characteristic of study groups 2001 and
2013

Females | Males | Mean age

Study group 466 461 15.67 +
2001 1.03
Study group 513 455 15.93 +
2013 0.5

Participation

The inclusion criteria were: age (14-18
years) and attendance of chosen school.
Participation in the study was voluntary. After
getting approval of the proper school authorities
both the parents and the students expressed oral
consent for participation in the study.

The exclusion criteria were either parent or
student refusal. The research was approved by the
ethical committee of the medical faculty of the
Jagiellonian University of Cracow. The study
complies with the Declaration of Helsinki.
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Measurements

The research took place during first two
quarters of 2001 and first two quarters of 2013.
Children were weighed and measured without shoes
and heavy clothing according to the CDC children
measurement manual [13]. In both parts of the
study students were measured using calibrated
medical scale with the precision of 0.1 kg.
Measurements were taken twice to minimize the
error and final result was an average.

Data analysis

BMI was calculated by dividing weight
(kg) by height squared (m2). Overweight (including
obesity) and obesity were defined by the age- and
sex-specific 85th and 95th BMI percentiles,
according to the CDC guidelines [14]. We chose
CDC (Center of Disease Control and Prevention)
diagnostic criteria as previous researches proved
that IOTF (International Obesity Task Force)
criteria are inadequate for Polish population [15,
16]. According to the CDC criteria overweight
including obesity is defined as BMI value above 85
percentile for sex and age and obesity is defined as
BMI above 95 percentile for sex and age. We used
national up-to-date BMI cut-offs [17] to highlight
obese and overweight adolescents, as they are more
suitable for the analyzed population [18,19].

Statistics.

Continuous variables were expressed using
means and standard deviations. Categorical
variables were described as counts and percentages.
A comparison between phases of the study and
counts of obesity or overweight including obesity
were performed using Chi’ test. Comparisons in the
subgroups regarding sex and attendance to
secondary or high school were also calculated with
Chi? test. Logistic regression model was created in
order to estimate determinants of excess weight.

RESULTS

According to the results the prevalence of
overweight including obesity among adolescents in
Krakow has increased from 10.8% in 2001 to
15.1% in 2013. The change in obesity index was
even more dramatic- from 2.0% to 4.8% (Table 3).

Table 3. Prevalence of overweight and obesity
among participants in both phases of the study

Female students were responsible for this
significant increase in the whole group, amongst
them the incidence of overweight rose from 7.9% to
14%, and the problem of obesity has worsen from
1.29% to 3.9% (Table 4).

Table 4. Prevalence of overweight and obesity
among girls in 2001 and 2013

Females | Females P
2001 2013 value
(n=466) | (n=513)

Overweight 7.9%(37) | 14%(72) | 0.0025
including obesity
Obesity 1.29%(6) | 3.9% (20)| 0.0112

The group of boys was not affected by
increase of overweight prevalence (change in
overweight prevalence 13.7% to 16.2% p= 0.2704)
but there was significant increase regarding obesity
(from 2.8% to 5.7% p=0.0301) (Table 5).

In the logistic regression multivariate
model (Table 5), male sex was associated with
increased odds of excess weight rather than female
sex (OR=1.48; 95%CI=1.13-1.95).

Table 5. Prevalence of overweight and obesity
among boys in 2001 and 2013

Males Males | P value
2001 2013
(n=461) | (n=455)
Overweight 13.7% 16.2% 0.2707
including obesity (63) (74)
Obesity 2.8% 5.7% 0.0301
(13) (26)

Similarly, the second phase of the study
was also an independent predictor of excess weight
(OR=1.48;95%CI=1.13-1.95) even after standardi-
zation n for age and sex (Table 6).

Hence, the study provided evidence that
time lapse of one decade increased odds ratio for
excess weight among adolescents by 48%. In 2013
the group of students with excess weight included
146 adolescents, 49% of which were females. 46
adolescents were considered obese also with
predominance of boys (56%) (Table 7).

Table 6. Multivariate logistic regression model
with overweight as dependent variable. Overall
model significance level: p=0.025

Study Study P
group group value
2001 2013
(n=927) (n=968)
Overweight 10.8% 15.1% 0.005
including obesity (100) (146)
Obesity 2.0% (19) | 4.8% (46)| 0.001

Variable OR Cl P value
Male sex 1.48 1.13-1.95 | 0.01
Age 1.00 0.9-1.11 | 0.92
Study phase 1.48 1.13-1.95 | 0.005
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Table 7. Characteristic of overweight and obese
adolescents from study group 2013

Females Males Overall
(513) (455) (968)
Overweight 72 74 146
including
obesity
Obesity 20 26 46
Mean age 16.15£1.51| 15.67£1.45| 1593 =
0.5
DISCUSSION

The fact that the mean age of the
population was different (difference 0.5 year) may
be considered as a limitation of our study. However
in pediatrics weight, height as well as BMI are
being analyzed age-adjusted, so the age difference
does not affect objectivity of judging obesity and
overweight prevalence.

The strength of our study is the fact that no
data about the tendency in obesity and overweight
prevalence among adolescent population in this
time period, was published. According to the study
published in 2012 [20] overweight affected 27.31%
Krakow boys and 16.09% girls, while 7.78% boys
and 3.44% girls were suffering from obesity. The
difference between our study and the results of the
authors” maybe the consequence using of different
criteria (I0TF) of overweight and obesity. Also, the
fact that the age groups from the study mentioned
above were younger than in our study (6-13 years)
suggests that the problem may escalate in the
future. Another research regarding trends of
childhood obesity problem in Krakow [21] shows
that the percentage of overweight and obese
children and adolescents doubled between 1971 and
2000, and at the same time presents much more
alarming data: in 2000 overweight including
obesity was on the level of 15.2% among boys and
11.8% among girls. Nevertheless, the population of
the study was younger (7-18 years) and different
criteria were used to determine overweight and
obesity.

A study conducted in 2010 [22] for which
children from 400 random Polish towns were
recruited shows results less alarming than ours,
regarding the prevalence of the diseases- 9.0%
adolescents age 14-18 were overweight and 5.1%
were obese, girls were more affected by this
problem than boys. On the other hand, the current
Polish data show overweight or obesity index
equivalent to 18.7% and 14.1% in school-aged boys
and girls, respectively [19].

The differences between particular Polish
data, on the issue of obesity and overweight at
childhood and adolescence might result from

disparity of age groups as well as of different
criteria accepted by the researches. Our decision to
choose CDC criteria, which causes difficulty in
comparing the studies was imposed by the desire to
achieve the most accurate diagnosis. Undoubtedly,
the matter requires further analysis and monitoring.
Moreover, our results throw light on the problem
of obesity among girls. Most of the previous Polish
researches show that the obesity problem is more
frequent among boys and male adolescents, while
this correlation is not that clear in other parts of
Europe. In England [23] according to the national
health survey female students were much more
obese than male students. Similar results were
presented by Irish researchers [24]. In France where
stabilization of the obesity problem is observed,
there was no significant difference in the prevalence
of overweight and obesity between boys and girls
[25]. Overweight and obesity rates were equal
among boys and girls in Lithuania [26] where one
of the lowest prevalence among girls was also
observed. Worldwide data show that girls are more
obese than boys in Saudi Arabia [27], Libya [28],
Algeria [28], South Africa [29], Nigeria [30],
Mexico [31], Bolivia [32], Pakistan [33], Australia
[34] and New Zealand [35]. The dramatic growth of
obesity among Polish girls compared to boys, may
result from girls' unhealthy eating habits [36]
although, according to some Polish authors, boys'
daily dietary habits are worse than girls [37].
Girls' lower physical activity level [38] can also be
responsible for their excess weight. The matter
certainly requires further research.

CONCLUSION

In conclusion, the authors proved that the
prevalence of both obesity and overweight
increased among Krakow children. The girls were
more affected by the increase than boys, however
excess weight was still more frequent among boys.

Conflicts of interest
The authors do not report any conflict of interest.

REFERENCES

1. de Onis M, Blossner M, Borghi E. Global
prevalence and trends of overweight and
obesity among preschool children. Am J Clin
Nutr. 2010 Nov;92(5):1257-64.

2. Mutch DM, Clément K. Genetics of human
obesity. Best Pract Res Clin Endocrinol Metab.
2006 Dec;20(4):647-64.

3. Santaliestra-Pasias AM, Rey-Lopez JP,
Moreno Aznar LA. Obesity and sedentarism in
children and adolescents: what should be bone?
Nutr Hosp. 2013 Sep;28 Suppl 5:99-104.

159



Prog Health Sci 2015, Vol 5, No1 Increased overweight obesity prevalence Polish adolescents 2011-2013

10.

11.

12.

13.

14.

Fantuzzi G, Mazzone T. Adipose tissue and
adipokines in health and disease. Totowa N.J.:
Humana Press; 2007. p. 197-206.

Daniels SR, Arnett DK, Eckel RH, Gidding SS,
Hayman LL, Kumanyika S, Robinson TN,
Scott BJ, St Jeor S, Williams CL. Overweight
in children and adolescents: pathophysiology,
consequences, prevention, and treatment.
Circulation. 2005 Apr19;111(15):1999-2012.
Human Development Report 2013 - The Rise
of the South: Human Progress in a Diverse
World. 19 March 2013 978-92-1-126340-4.
Zimmermann MB, Giibeli C, Piintener C,
Molinari L. Detection of overweight and
obesity in a national sample of 6-12-y-old
Swiss children: accuracy and validity of
reference values for body mass index from the
US Centers for Disease Control and Prevention
and the International Obesity Task Force. Am J
Clin Nutr. 2004 May;79(5):838-43.

Murer SB, Saarsalu S, Zimmermann MB,
Aeberli 1. Pediatric adiposity stabilized in
Switzerland between 1999 and 2012. Eur J
Nutr. 2014 Apr;53(3):865-75.

Péneau S, Salanave B, Maillard-Teyssier L,
Rolland-Cachera, M, Vergnaud, A, Méjean C,
Czernichow S, Vol S, Tichet J, Castetbon K,
Hercberg S. Prevalence of overweight in 6- to
15-year-old children in central/western France
from 1996 to 2006: trends toward stabilization.
Int J Obes (Lond). 2009 Apr;33(4):401-7.
Salanave B, Peneau S, Rolland-Cachera MF,
Hercberg S, Castetbon K. Stabilization of
overweight prevalence in French children
between 2000 and 2007. Int J Pediatr Obes.
2009;4(2):66-72.

Olds T, Maher C, Zumin, S, Péneau, S, Lioret,
S, Castetbon K, Bellisle de Wilde J, Hohepa M,
Maddison R, Lissner L, Sjoberg A,
Zimmermann Aeberli I, Ogden C, Flegal K,
Summerbell, C. Evidence that the prevalence
of childhood overweight is plateauing: data
from nine countries. Int J Pediatr Obes. 2011
Oct;6(5-6):342-60.

Yoshinaga, M, Ichiki, T, Tanaka, Y, Hazeki, D,
Horigome, H, Takahashi, H. and Kashima, K.
Prevalence of childhood obesity from 1978 to
2007 in Japan. Pediatr Int. 2010;52(2):213-7.
CDC children measurement manual. (n.d.).
Available from: http://www.cdc.gov/ nchs/
data/nhanes/nhanes_07_08/manual_an.pdf
[cited 2014 Nov 9].

Ogden C, Kuczmarski R, Flegal K, Mei Z, Guo
S, Wei R, Grummer-Strawn L, Curtin L,
Roche, A, Johnson C. Centers for Disease
Control and Prevention 2000 growth charts for
the United States: improvements to the 1977
National Center for Health Statistics version.
Pediatrics. 2002;109(1):45-60.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Jodkowska M, Tabak I, Oblacinska A.
[Assessment of Polish adolescents overweight
and obesity using three different research
tools]. Przegl Epidemiol. 2007;61(3):585-92.
(Polish)

Nawarycz T, Ostrowska-Nawarycz L. [Body
mass index in the school age children and
youth from the city of Lodz]. Pol Merkuriusz
Lek. 2007;23(136):264-70. (Polish)

Kutaga Z, Litwin M, Tkaczyk M, Palczewska
I, Zajaczkowska M, Zwolinska D, Krynicki T,
Wasilewska A, Moczulska A, Morawiec-
Knysak A, Barwicka K, Grajda, A,
Gurzkowska B, Napieralska E, Pan H. Polish
2010 growth references for school-aged
children and adolescents. Eur J Pediatr. 2011
May;170 (5): 599-6009.

Oblacinska A, Jodkowska M, Mikiel-Kostyra
K, Palczewska I. [Assessment of physical
development of children and adolescents. Part
I1. Children and adolescents aged 6-19 years--
national references or WHO recommen-
dations?]. Med Wieku Rozwoj.
2010;14(2):101-7. (Polish)

Kutaga, Z, Litwin, M, Tkaczyk, M,
Rozdzynska, A, Barwicka, K, Grajda, A,
Swiader, A, Gurzkowska, B, Napieralska, E.
and Pan, H. The height-, weight-, and BMI-for-
age of Polish school-aged children and
adolescents relative to international and local
growth references. BMC Public Health. 2010
Mar4;10:109.

Bac A, Wozniacka R, Matusik S, Golec J,
Golec E. Prevalence of overweight and obesity
in children aged 6-13 years-alarming increase
in obesity in Cracow, Poland. Eur J Pediatr.
2012 Feb;171(2):245-51.

Chrzanowska M, Koziel S, Ulijaszek SJ.
Changes in BMI and the prevalence of
overweight and obesity in children and
adolescents in Cracow, Poland, 1971-2000.
Econ Hum Biol. 2007 Dec;5(3):370-8.
Stankiewicz M, Pieszko M, Sliwinska A.
Wystepowanie nadwagi i otyloSci oraz wiedza i
zachowania zdrowotne dzieci i mlodziezy
matych miast i wsi — wyniki badania Polskiego
Projektu 400 Miast. Endokrynologia, Otytos¢ i
Zaburzenia Przemiany Materii 2010;6(2):59-
66. (Polish)

Health and lifestyles [NS], (2009). Health
Survey for England. 1ASO, Avaliable from:
http://www.hscic. gov.uk/pubs/hse 09report.
[cited 2015 Apr 3]

O'Neill, J, McCarthy S, Burke S, Hannon E,
Kiely M, Flynn A, Flynn M, Gibney M.
Prevalence of overweight and obesity in Irish
school children, using four different
definitions. Eur J Clin  Nutr. 2007
Jun;61(6):743-51.

160



Prog Health Sci 2015, Vol 5, No1 Increased overweight obesity prevalence Polish adolescents 2011-2013

25.

26.

217.

28.

29.

30.

3L

Lioret S, Touvier M, Dubuisson C, Dufour A,
Calamassi-Tran G, Lafay L, Volatier J, Maire,
B. Trends in child overweight rates and energy
intake in France from 1999 to 2007:
relationships ~ with  socioeconomic  status.
Obesity (Silver Spring). 2009 May;17(5):1092-
100.

Wijnhoven T, van Raaij J, Spinelli A, Rito A,
Hovengen R, Kunesova M, Starc G, Rutter H,
Sjoberg A, Petrauskiene A, O'Dwyer U,
Petrova S, Farrugia Sant'Angelo V, Wauters M,
Yngve, A, Rubana |, Breda J. WHO European
Childhood Obesity Surveillance Initiative
2008: weight, height and body mass index in 6-
9-year-old children. Pediatr Obes. 2013
Apr;8(2):79-97.

El-Hazmi MA, Warsy AS. The prevalence of
obesity and overweight in 1-18-year-old Saudi
children. Ann Saudi Med. 2002;22(5-6):303-7.
Musaiger A, Al-Mannai M, Tayyem R, Al-
Lalla O, Ali, E, Kalam F, Benhamed M,
Saghir, S, Halahleh I, Djoudi Z, Chirane M.
Prevalence of Overweight and Obesity among
Adolescents in Seven Arab Countries: A Cross-
Cultural Study. J Obes. 2012;2012:981390.
Hsrc.ac.za, (2014). NHANES South Africa.

Available from: http://www.hsrc.ac.za
/en/research-outputs/view/6493. [cited 2015
Apr 6].

Oduwole AA, Ladapo TA, Fajolu IB, Ekure
EN, Adeniyi OF. Obesity and elevated blood
pressure among adolescents in Lagos, Nigeria:
a cross-sectional study. BMC Public Health.
2012 Aug 7;12:616.

Cole TJ, Bellizzi MC, Flegal KM, Dietz WH.
Establishing a standard definition for child

32.

33.

34.

35.

36.

37.

38.

overweight and obesity worldwide:
international survey. BMJ. 2000 May 6; 320
(7244):1240-3.

Pérez-Cueto A, Almanza M, Kolsteren PW.
Female gender and wealth are associated to
overweight among adolescents in La Paz,
Bolivia. Eur J Clin Nutr. 2005 Jan;59(1):82-7.
Ahmed J, Laghari A, Naseer M, Mehraj V.
Prevalence of and factors associated with
obesity among Pakistani schoolchildren: a
school-based, cross-sectional study. East
Mediterr Health J. 2013;19(3):242-7.
Australian ~ Government  Department  of
Agriculture, Fisheries and Forestry. Australian
National Children's Nutrition and Physical
Activity Survey 2007 - Main Findings, 2007.
National Health Survey New Zealand 2006/7.
(2007). Awvailable from: www.moh.govt.nz/
moh.nsf/indexmh/  portrait-of-health.  [cited
2015 Apr 6].

Jodkowska M, Oblacinska A, Tabak I. How
well do Polish teenagers meet health behaviour
guidelines? Przegl Epidemiol. 2014;.68:147-
51. (Polish)

Wozniak AM, Artych A, Wawrzyniak A.
Nutritional  behaviours and body self-
perception in polish pupils attending middle-
school: Rocz Panstw Zakl Hig, 2014;65:331-6.
(Polish)

Bergier J, Kapka-Skrzypczak L, Bilinski P,
Paprzycki P, Wojtyla A. Physical activity of
Polish adolescents and young adults according
to IPAQ: a population based study: Ann Agric
Environ Med. 2012 Mar 23;19(1):109-15.

161



