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Abstract: The potential association between determinants such as nutrition knowledge and dietary
habits with obesity development among adolescents of generation Z (Zoomers) was investigated in
the presented study. Data regarding meals consumption frequency, snack choice and familiarity
with amounts of basic food nutrients in diet were gathered throughout a self-designed questionnaire
from 854 adolescents (11-18 years) attending elementary and secondary schools in the
Autonomous Province of Vojvodina, Serbia. The corresponding data was analysed and discussed
primarily concerning BMI-for-age, and subsequently, gender and educational stage. The
association between BMI categories and examined determinants was tested using chi-square and
multinomial logistic regression statistics. Although most of the surveyed adolescents had normal
weight (72.1%), a notable share of overweight adolescents was also detected (17.9%).
Additionally, observed irregularities in breakfast and dinner consumption frequencies and
participants’ modest nutrition knowledge can contribute to further diet deterioration. Statistically
significant but weak associations between BMI-for-age and choice of snack, dinner consumption
frequency, as well as the frequency of salty snack and fast food consumption, were noted.
Furthermore, an increase in nutrition knowledge was inversely associated with obesity prevalence
(OR 6.56, 95% CI 1.388-31.037).

As an outcome, the need for improvement regarding studied determinants especially nutrition
knowledge is established and represents a task to achieve through health promotion strategies
among generation Z.
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INTRODUCTION

Adolescence represents a period of raising in-
dependence and self-determination in every
life aspects including diet. Changes in dietary
habits in this life stage are mostly directed
towards nutrition deterioration and thus this
period is recognized as a period of high
nutritional risk (WHO, 2005). Typical adoles-
cents' diet is characterised by excessive con-
sumption of sweets, fatty, salty snacks and
sugar-sweetened beverages and insufficient
fruit and vegetable intake (Moreno et al., 2010;
Rodrigues et al., 2017). As an outcome of the
disbalance between the mentioned high caloric
diet and energy consumption, the occurrence
of overweight and obesity among adolescents
nowadays represents a global issue (WHO,
2009). Furthermore, poor dietary habits esta-
blished in adolescence tend to persist
throughout one’s life (Craigie, Lake, Kelly,
Adamson, & Mathers, 2011) increasing the
risks for obesity into adulthood as well as the
development of numerous associated long-
term health implications (Wang & Zhang,
2006).

The increasing intake of particular foods
among adolescents is often connected with the
availability of this food at school and school
surrounding (Rovner, Nansel, Wang, &
lannotti, 2011). Furthermore, the desire to be
accepted and integrated into a group (Ton Nu,
MacLeod, & Barthelemy, 1996) as well as
peer’s body image perception could also be
correlated with adolescents’ dietary habits de-
terioration  (Stevenson, Doherty, Barnett,
Muldoon, & Trew, 2007). Adolescents’ dissa-
tisfaction with their body image is a driving
force to undertake certain weight control stra-
tegies which are often inappropriate. Although
the results of many studies imply that physical
activity is the most effective weight control
strategy (McGuire, Wing, Klem, & Hill, 1999),
breakfast skipping appears as a common
weight control strategy among adolescents
(Timlin, Pereira, Story, & Neumark-Sztainer,
2008). Adolescents are more prone to skip or
have an inappropriate breakfast compared to
lunch or dinner (Alexy, Wicher, & Kersting,
2010). However, the link found between the
habit of meals skipping and increased body
weight (Estima, Costa, Sichieri, Pereira, &
Veiga, 2009) could indicate the potential lack
of nutrition knowledge among adolescents.

Nevertheless, the preferences of generation Z
(Gen Z or Zoomers) as the new leading gene-
ration have the potential to overcome this
issue. The Zoomers are recognized as a com-
munity oriented, eco-friendly and health-aware
generation striving towards sustainability due
to the introduction of a healthy lifestyle in the
early stage of life (Su, Tsai, Chen, & Lv,
2019). The corresponding consciousness is
also reflected in food choices and consequently
adopted dietary habits. According to Al¢akovi¢
(2019), aspirations of generation Z in Serbia
which accounts for about 20% of the popu-
lation, are directed towards health maintenance
followed by a successful career whether in a
company or own business. Considering their
interest in nutrition and education, greater
independence and tech-savvy skills they are
positioned to gain the knowledge needed to
make a proper food selection for daily consum-
ption.

Tracking the impact of diverse factors af-
fecting the adolescents’ dietary habits and phy-
sical activity could be beneficial towards the
development and implementation of strategies
aiming to reduce adolescents’ obesity. Along-
side social and environmental factors, proper
nutrition knowledge could play a crucial role
in the development of healthy dietary habits
and their adoption in adolescence. The paucity
of studies reports the dietary habits and nu-
trition knowledge of Serbian adolescents. The-
refore, the present study aims to fulfil the gap
in the existing research and present the results
addressing generation Z’ dietary habits, and
nutrition knowledge regarding their BMI. In
addition, the study examined whether lack of
nutrition knowledge could be connected with
the unhealthy dietary habits development lea-
ding to overweight and obesity.

MATERIALS AND METHODS
Study population

The study was conducted during the spring of
2018 in elementary and secondary schools in
the Autonomous Province of Vojvodina, Ser-
bia. The target population were pupils atten-
ding 5" (10-12 years) and 7" (13-14 years)
grade of elementary schools and 3™ (17-18
years) grade of secondary schools. Random
sampling technique was used for participants’
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selection among 53669 pupils in the targeted
population. Participating pupils were almost
evenly distributed among the investigated gra-
des. Surveyed sample included 854 individuals
aged from 11 to 18 years from which 369 were
boys (43.2%) and 485 were girls (56.8%). The
majority of the participants were from rural
area (77.8%). An overview of the study popu-
lation basic characteristics is presented in Ta-
ble 1.

Approval for access to participants was ob-
tained by the Provincial Secretariat for Higher
Education and Scientific Research of the Auto-
nomous Province of Vojvodina. The survey
was conducted upon gained approval by the di-
rectorship and parental council of the parti-
cipating schools. Before questionnaire distri-
bution, the background and intentions of the
survey were explained and participants were
encouraged to participate without any pressure.
Participation was voluntary and anonymous
while the obtained data were handled as con-
fidential. Participants did not receive any spe-
cial education regarding nutrition before com-
pleting the questionnaire.

Questionnaire

The authors’ self-designed questionnaire enve-
loped several sections. In the first section de-
mographic (gender, age, place of residence)
and anthropometric data (weight [kg] and
height [m]) of the participants were collected.

The second section included questions regar-
ding dietary habits such as frequency and
regularity of weekly meal intake as well as
preferable choice of snack (fruits, salty snacks

Table 1.

Overview of the study population basic characteristics

i.e. chips, crisps, crackers, popcorn, cereal
bars, sweets, supplements and energy bars or
nothing). Furthermore, participants were asked
to report how often they ate outside home (in a
bakery, restaurant, and food from a fast food
kiosk i.e. hamburger, pancakes, pizza, gyros).

Third section comprised of questions addres-
sing nutrition knowledge such as questions re-
garding food nutrients requirements, food nu-
trients contents in targeted foodstuff and con-
versance related to healthy diet. The parti-
cipants were asked to order basic food nu-
trients according to the amount needed in daily
diet (regular order water, carbohydrates, pro-
teins, fats, dietary fibres, vitamins and mine-
rals) (Barr, 2006). Moreover, participants were
asked to choose between pairs of selected
foodstuff by marking one which contains one
of the mentioned food nutrients in a higher
amount.

Participants' ability to gather information from
the surrounding environment (TV, magazines,
internet) was assessed through questions about
wholemeal bread and vitamin deficiency de-
finitions. By selecting one of the offered res-
ponses, participants revealed their familiarity
with the corresponding terms.

Nutritional status assessment

Based on the self-reported anthropometric
data, body mass index (BMI) of the partici-
pants was calculated as weight in kilograms
divided by the square of height in meters and
applied for the participants’ nutritional status
assessment. Participants were classified into
four categories underweight, normal, over-

Boys Girls Total
n % n % n %

Educational stage

Elementary school 5™ grade 134 15.7 143 16.7 277 324
Elementary school 7" grade 120 14.1 147 17.2 267 31.3
Secondary school 3" grade 115 13.5 195 22.8 310 36.3
Place of residence

Rural 288 33.8 376 44 664 77.8
Urban 81 9.5 109 12.7 190 22.2
BMI classification*

Underweight 8 0.9 16 1.8 24 2.8
Normal 242 28.4 373 43.7 615 72.1
Overweight 80 94 73 8.5 153 17.9
Obese 39 4.6 23 2.7 62 7.3
Total 369 43.3 485 56.7 854 100

*According to the reference values of BMI-for-age (5 to 19 years) z-scores for boys and girls provided by the WHO (2007)
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weight and obese according to the reference
values of BMI-for-age (5 to 19 years) z-scores
for boys and girls proposed by the WHO
(2007) (Table 1).

Data analysis

The survey results were analysed by cross ta-
bulation method using pivot table function in
the Microsoft Excel 2010 and expressed as
average or the percentage of participants based
on BMI-for-age, gender and educational stage.
The potential relationships between BMI-for-
age and categorical variables such as choice of
snack, frequency of meals consumption and se-
lected products consumption as well as eating
outside home were determined by Pearson's
chi-square test (y-test) (McHugh, 2013). The
strength of the corresponding relationships was
estimated by contingency coefficient assuming
that a value below 0.1 indicates no or negli-
gible relationship, whereas values between 0.1-
0.3, 0.3-0.5 or above 0.5 indicate weak, mo-
derate or a strong relationship, respectively
(Baguley, 2012). A multinomial logistic re-
gression model was computed in order to
determine the association between BMI clas-
sification and continuous variables (Baguley,
2012) such as the average score for nutrition
knowledge. The results of multinomial logistic
regression were presented as exp B which re-
presents odds ratios (OR) with 95% confidence
intervals (CI). The statistical analysis was
conducted by using IBM SPSS Statistics
software (IBM Corporation, Armonutrition
knowledge, USA) with the pre-defined 95%
confidence interval (p < 0.05).

RESULTS
Studied population basic characteristics

The majority of the surveyed population com-
prised of elementary school participants
(32.4% and 31.3% from 5" and 7" grade, res-
pectively) followed by secondary school par-
ticipants (36.3%). Considering gender, girls
were more numerous regardless of the edu-
cational stage (Table 1). Regarding the place
of residence, participants were mostly settled
in rural area (77.8%). Furthermore, according
to the BMI classification, participants with
normal nutritional status were the most nu-
merous (72.1%) regardless of gender. Parti-
cipants with overweight nutritional status were
the second largest group in the studied popu-
lation with 17.9%. Furthermore, 7.3% of the

adolescents were obese and 2.8% underweight
(Table 1).

The prevalence of normal nutritional status ri-
ses steadily among educational stages with
68% of 5™ grade participants and 79% of the
secondary school participants. Moreover, the
highest share of obese nutritional status was
observed among participants attending 5"
grade of elementary school (11%) while the
overweight nutritional status was the most
common in the 7" grade of elementary school
(22.9%). The distribution of participants with
underweight nutritional status was approxi-
mately uniform across the examined educa-
tional stages.

Dietary habits

The daily consumption of breakfast, lunch, and
dinner observed among adolescents in this
study was 46.37%, 44.15%, 36.65% respect-
tively. The consumption frequencies of main
meals and/or shacks throughout the week con-
cerning BMI are presented in Figure 1. Lunch
was the most regularly consumed meal among
all participants, followed by dinner, breakfast
and snack. The pattern of regular breakfast
daily was practised in the highest share by un-
derweight nutritional status participants
(66.67%) followed by obese, normal and over-
weight nutritional statuses. Breakfast skipping
was also reported by participants from all
nutritional status groups but slightly more pro-
nounced for participants from underweight and
obese nutritional status groups (12.5% and
11.29%, respectively). Moreover, more than
10% of participants from overweight and
obese nutritional status groups reported less
frequent breakfast consumption (two and five
times weekly, Figure 1).

Conversely, lunch was the most regularly con-
sumed meal regardless of the nutritional status
group with ~80% share (Figure 1). Regular
dinner consumption was reported in the
highest share by underweight nutritional status
participants followed by normal status par-
ticipants (~62%). However, a reduced number
of dinners were noticed for participants in
overweight and obese nutritional status groups.
Participants from the overweight group more
often skipped dinner or had dinner once a
week while participants from the obese group
reported eating dinner five times weekly at the
highest share (Figure 1). A statistically signi-
ficant but weak association between BMI and
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Figure 1. The weekly consumption frequency of meals according to the BMI-for-age

dinner consumption frequency was observed
(p=0.009, contingency coefficient=0.140, Ta-
ble 2). The average weekly lunch consumption
among participants from different grades was
identical (6.2 times), while a slight decrease was
noticed in breakfast and dinner consumption
among participants in higher educational stages.
As regards gender, weekly lunch and dinner
consumption was higher for boys compared to
girls, while weekly breakfast consumption was
identical for both genders. The snack con-
sumption frequency at least once per day was

reported by 34.6% of normal participants
followed by participants from underweight,
obese and overweight nutritional status groups.
Moreover, snack consumption five times
weekly was also frequently reported (19-28%)
by participants from all nutritional status groups
while snack skipping was the most pronounced
for overweight (7.19%) and obese (6.45%)
nutritional status participants (Figure 1). The
most often consumed snack among the normal
nutritional status group were fruits (44.5%)
followed by salty snacks (27.2%), sweets
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(11.9%), cereals/muesli (4.9%), and supple-
ments (1.95%) (Figure S1, supplementary mate-
rial). Compared to other nutritional status
groups, difference regarding snack choice was
noted for the obese group were sweets came in
fourth place (12.9%), and the overweight group
were sweets occupy fifth place (5.23%). Re-
gardless of the educational stage, fruits and salty
snack came in the first and second place,
respectively, but with opposite tendencies,
while considering gender, snack choices were
identical and correspond to the normal nu-
tritional status group (refer to Figure S1 in the
supplementary material for details). The choice
of snack appeared as a factor with potential in-
fluence on participant’s nutritional status since
the statistically significant association with BMI
was observed (p=0.003, contingency coeffi-
cient=0.203, Table 2).

Participants in higher educational stages evin-
ced more seldom preference towards fruit (de-
crease from 51.3% to 37.4%) while conversely
salty snack was more often chosen (an increase
from 18.8% to 28.7%). Furthermore, sweets as a
snack were more preferred among 7" grade
elementary school participants and 3™ grade
secondary school participants (positioned in
third place with 9.3% and 17.1% share, res-
pectively), while 5" grade participants preferred
cereals instead (10.5%). In addition, 3" grade
secondary school participants excluded shack
from the diet more often (7.1%) compared to

Table 2.

participants from other grades. Considering gen-
der, snack choices were identical and cor-
respond to the normal nutritional status group.

Furthermore, an average weekly consumption
frequency for fruits and vegetables, chocolate
and salty snack as well as eating in fast food,
bakery and restaurants were observed concer-
ning BMI, educational stage and gender (Figure
S2, supplementary material). Among all nutri-
tional status groups, fruits and vegetables were
consumed weekly more than 4.3 times es-
pecially among participants with overweight
nutritional status (4.7 times). Reported salty
snack and chocolate weekly consumption fre-
guencies were similar 1.46 and 1.3 times, res-
pectively for normal status participants, fol-
lowed by obese status participants (1.3 and 1.23
times, respectively), and overweight status par-
ticipants (1.17 and 1.13 times, respectively).
Statistically significant but weak dependence
between BMI and frequency of snack con-
sumption was noted only for salty snack
consumption (p=0.048, contingency coeffi-
cient=0.149, Table 2).

Considering the educational stage, a decrease in
consumption frequencies for all mentioned
snacks was noted with a higher educational
stage. Participants from 5" grade consumed
fruit and vegetables five times weekly, while
among secondary school participants the
average weekly consumption was 4.1

Results from chi-square test of independence revealing associations between BMI-for-age and examined

determinants

Variables 's chi Monte Carlo Sig.c .
Pearson's chi- ¢ Sig.? (99% confidence Contingency
square value . coefficient

interval)

Choice of snack 33.97° 15  0.003* 0.006 (0.004-0.008) 0.203

Consumption frequency of:

Breakfast 7.525 0.275 0.274 (0.263-0.285) 0.094
Lunch 5.921 6 0.432 0.427 (0.414-0.440) 0.083
Dinner 16.992 6  0.009* 0.011 (0.008-0.013) 0.140
Consumption/visiting
frequency of:
Fruits and vegetables 5.296° 0.808 0.803 (0.793-0.814) 0.083
Chocolate 7.380° 0.598 0.588 (0.576-0.601) 0.098
Salty snack 17.030° 0.048* 0.050 (0.044-0.055) 0.149
Fast-food restaurant 17.275° 0.045* 0.055 (0.049-0.061) 0.147
Bakery 13.736 0.132 0.129 (0.120-0.137) 0.129
Restaurant 11.573° 0.238 0.227 (0.216-0.238) 0.122

& More than 20% of the cells had less than 5 expected frequencies.
® Asymp. Sig. is the p-value based on chi-square approximation.

¢ Based on 10000 sampled tables.
* Asymptotic significance (two sided). Significant at p < 0.05
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Higher consumption frequency for salty snack
and chocolate was also noticed among 5™ grade
participants (1.47 and 1.39 times weekly, res-
pectively) compared to other grades (refer to Fi-
gure S2 in the supplementary material for de-
tails).

As regards gender, on a weekly average, fruits
and vegetables were also the most often con-
sumed but in slightly higher frequency among
girls (4.7 times) compared to boys (4.2 times).
Conversely, boys were slightly more prone to
eat the entire chocolate (1.36 times per week)
compared to girls (1.23 times per week), while
the difference in the frequency of salty snacks
consumption was negligible (1.4 times per
week).

Regardless of nutritional status, the bakery was
the most often choice for having a meal (1.3-1.8
times) followed by fast food (0.8—1.4 times) and
restaurants (0.37-0.84 times) (refer to Figure S2
in the supplementary material for details). The
bakery was the most frequently visited by
normal status participants while fast-food res-
taurants and restaurants were the most fre-
quently visited by participants from the obese
nutritional status group. A statistically signi-
ficant but weak relationship between BMI and
eating fast food was observed (p=0.045, contin-
gency coefficient=0.147, Table 2). Conversely
to restaurants, an increased tendency of eating
in the bakery was observed with a higher
educational stage. As regards fast food, the most
frequent were participants from secondary

Table 3.

school (1.02 times weekly). Considering gender,
boys were more prone to eat fast food (1.1 times
weekly) compared to girls (0.7 times weekly).

Nutrition knowledge

Participants’ perception of basic food nutrients
amounts needed in daily diet according to BMI
classification, educational stage and gender is
presented in Table 3. Regardless of BMI clas-
sification, educational stage and gender, the
highest share of participants considered water as
the main nutrition need. However, alarming
results were obtained regarding carbohydrates
since less than 10% of participants positioned
carbohydrates as the second required nutrient in
the diet. More often second place was occupied
by vitamins. Proteins were considered as the
third needed nutrient regarding amount by the
majority of participants while less than 10% of
participants positioned fats in fourth place.

About 20% of participants based on BMI clas-
sification, educational stage and gender, posi-
tioned dietary fibres in fifth place. Participants
assigned higher importance to vitamins than the
regular sixth place as well as to minerals. Con-
sidering BMI classification, participants with
normal nutritional status were the ones with
mostly provided adequate answers except in the
case of proteins and vitamins (due to the small
share of participants with underweight nutri-
tional status results were considered negligible).
Furthermore, at the higher education stage
better knowledge about food nutrients require-

Participants’ ranking on required amounts of basic food nutrients in daily diet according to BMI classification,

educational stage and gender

Water Carbo- Proteins Fats Dietary \/itamins  Minerals
hydrates fibres

Gender (%)
Boys 37.13 8.40 20.33 8.94 14.91 5.69 12.20
Girls 42.27 8.66 21.86 5.98 19.38 3.92 10.10
BMI classification (%)
Underweight 25.00 417 8.33 8.33 20.83 0.00 12.50
Normal 42.93 9.27 21.79 8.13 18.86 4.88 11.22
Overweight 35.95 8.50 17.65 4.58 11.76 5.88 10.46
Obese 27.42 3.23 29.03 4.84 16.13 1.61 9.68
Educational stage (%)
Elementary school 3¢ o) 5.78 14.8 5.05 13.72 2.17 12.64
5" grade
Elementary school 45 og 6.74 22.85 5.99 19.1 4.49 9.36
7" grade
Secondary school ¢ 45 12.58 25.48 10.32 19.35 7.1 10.97

3" grade
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Table 4.

Provided answers reporting the content of particular food nutrients in selected foodstuff pairs

“Good” fats content

Dietary fibres content

Water content

. white wholemeal toast

fish pork  n.d. bread oll n.d. bread bread n.d.
Gender (%)
Boys 5474 1463 3062 271 42.28 3062 5583 1382  30.35
Girls 66.19 13.2 2062 19.79 57.73 2247 6165 1773  20.62
BM I classification (%)
Underweight 66.67 125 20.83 375 4167 2083 5000 2917  20.83
Normal 63.09 1431 2260 2455 51.87 2358 6195 1593  22.11
Overweight 549 1242 3268 16.34 50.98 3268 5229 1438 3333
Obese 56.45 12.9 30.65 17.74 46.77 3548 5161 1613  32.26
Educational stage (%0)
Et'heg";gg'teary school 4513 1552 3935 2491 3357 4152 5054 1047  38.99
Et'heg";gg'teary school  ¢1 42 1534 2322 2659 49.87 2360 6292 1348  23.60
gﬁcgorgﬂzry school 25 48 1097 1355  18.06 67.74 1419 6355 2323 1323
n.d.-no data

ments and recommended consumption was no-
ticed. As regards gender, similar results were
noted, except for dietary fibres where girls pro-
vided the adequate answer in a higher percen-
tage (Table 3).

Participants’ answers provided for specified
food nutrients content in selected foodstuff
concerning BMI classification, educational
stage and gender are presented in Table 4. As a
source of “good” fats between fish and pork,
more than 54% of participants declared for fish,
regardless of nutritional status group. The pre-
sence of a higher dietary fibre amount in a
wholemeal roll rather than in white bread was
reported by more than 41% of participants from
all nutritional status groups. Furthermore, the
higher water content in bread than in toast bread
was reported by more than 50% of participants
regardless of nutritional status (Table 4).

Regardless of the educational stage, a higher
percentage of participants provided correct
answers on corresponding nutrients content in
selected foodstuff pairs. Moreover, the per-
centage of correct foodstuff choice increased
with a higher educational stage (Table 4). How-
ever, it was also noticed that a considerable
number of participants avoided answering the
asked question (n.d., Table 4). Regarding gen-
der, girls in a slightly higher share responded
correctly to the corresponding question com-
pared to boys (Table 4).

Provided answers regarding definitions of
wholemeal bread and vitamin deficiency
according to BMI classification are presented in
Figure 2. About 50% of participants from the
overweight and obese group associated whole-
meal bread with bread which is adequate for a
special diet without gluten, while 45% of par-
ticipants from both groups marked proper de-
finition which is bread obtained from whole-
meal flour (Figure 2, left). Normal status par-
ticipants answered correctly to the corres-
ponding question in the highest share (50%). As
regards to the educational stage, participants
from the 3" grade of secondary school res-
ponded correctly in the highest share, followed
by participants from the 5™ and 7" elementary
school grades. Considering gender, girls were
more familiar with the definition of wholemeal
bread than boys (51.8% and 45%, respectively).

Addressing the question regarding vitamin de-
ficiency, participants from the normal nu-tri-
tional status group opted for the answer “com-
plete deficiency of vitamin in the body” in the
highest share followed by participants from the
underweight, overweight and obese group (Fi-
gure 2, right). Furthermore, 45% of participants
from the obese nutritional status group marked
that they did not know the answer to the cor-
responding question as well as 45.8% of parti-
cipants from the underweight nutritional status
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Figure 2. Participants’ responses regarding definitions of wholemeal bread and vitamin deficiency, left-a) bread

adequate for special diet without gluten b) bread obtained from wholemeal flour c¢) bread which contains various

additives; right-a) complete deficiency of a vitamin in the body b) sufficient amount of vitamin A in the body c)
bone disease d) do not know

Table 5.
Multinomial logical regression model results for the association between adolescents’ BMI nutritional status
group with average nutrition knowledge

BMI classification B Std. Waldy’  df Sig. exp. p/OR
Error (95% CI)
Nutrition knowledge®
Underweight 0.051 1.426 0.001 1 0.971 1.053 (0.064-17.209)
Normal 1.881 0.793 5.633 1 0.018* 6.563 (1.388-31.037)
Overweight 0.419 0.891 0.221 1 0.638 1.521 (0.264-8.724)

4The reference BMI category for nutrition knowledge is Obese

group (Figure 2, right). Girls responded cor- DISCUSSION

re:*ctly regarding vitamin deficiency definition in The presented study encloses the key factors
higher share compared to boys (50.3% versus considered as precursors of healthy diet deve-
44.25, respectively) while with higher educa- lopment among adolescents through questions
t|_onal st_age number of correct answers by parti- regarding meal consumption regularity and
cipants increased. snack choices as well as basic food nutrients

T ltinomial logisti . del necessity. As a cross-sectional study, the study
wo multinomial logistic regression models g yeq 1o describe the possible relationships

were established to estimate the association between mentioned factors and Serbian adoles-
between adolescents” BMI nutritional status cents BMI

group and average nutrition knowledge (Table
5). A statistically significant regression coef-
ficient was obtained for the normal nutritional
status group (p=0.018, Table 5) regarding ave-
rage nutrition knowledge by using the obese
nutritional status group as reference. Adoles-
cents reporting higher average nutrition know-
ledge scores by one unit were 6.56 times (95%
Cl, 1.388-31.037, Table 5) more likely to be in
the normal nutritional status group rather than
obese.

Most of the adolescents belonged to the normal
nutritional status group (72 %) which is in
agreement with previous findings of Rakic,
Bozic-Krstic & Pavlica (2011) obtained for a
wider studied population in the Vojvodina re-
gion. Nevertheless, the obtained share of over-
weight and obese adolescents in the presented
study was higher for 7.9% and 2.3%, respecti-
vely compared to those reported by Rakic et al.
(2011) indicating a possible increase in the
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prevalence of adolescents’ overweight and obe-
sity in the Vojvodina region. However, com-
pared to results from studies conducted in Italy
(Grosso et al., 2012) and Greece (Karatzi, Mo-
schonis, Choupi & Manios, 2017) the corres-
ponding share is still lower. Furthermore, the re-
sented study reveals that the prevalence of obe-
sity was more pronounced among boys, which
is consistent with findings of other authors
(Grosso et al., 2012; Ramos, Brooks, Garcia-
Moya, Rivera & Moreno, 2013; Karatzi et al.
2017), as well as among participants from 5"
grade of elementary school.

The daily consumption of breakfast, lunch, and
dinner observed in this study was lower com-
pared to that observed for adolescents from
Sweden (Sjoberg, Hallberg, Hoglund & Hul-
then, 2003), Scotland (Macdiarmid et al., 2009),
and Brazil (Estima et al., 2009; Rodrigues et al.,
2017). An unsatisfactory meal profile was noted
since more than half of the adolescents partici-
pating in this study reported adherence to the
traditional three meals a day pattern followed by
the majority of European students (Ayranci,
Erenoglu & Son, 2010). Consequently, skipping
the day’s main meals may have a deleterious
effect on health and nutrition, more specifically
higher levels of certain risk markers (e.g., trigly-
cerides, cholesterol, and glucose metabolism)
for long-term conditions development (obesity,
type 2 diabetes, cardiovascular disease) (Mura-
kami & Livingstone, 2016). Although no signi-
ficant association was found between BMI and
the frequency of breakfast consumption in this
study, more than 10% of participants from over-
weight and obese nutritional status groups re-
ported reduced breakfast consumption (two and
five times weekly). Many previous studies con-
firmed (Grosso et al., 2012; Jaiskeldinen et al.,
2013), but also neglected (Hopkins, Sattler, An-
derson Steeves, Jones-Smith & Gittelsohn,
2017) the relationship between BMI and break-
fast consumption for both adolescents and
adults. Our findings on the corresponding re-
lationship contribute to the arising evidence that
frequency of breakfast consumption may not be
the single factor affecting weight gain. Many
studies investigated the frequency of dinner
consumption, but a paucity of them proved the
connection with BMI. Results from this study
reveal a potential significant association bet-
ween BMI and the frequency of dinner con-
sumption (p=0.009; chi-square test). Habitually
dinner skipping, more often practised by over-

weight and obese participants in this study, can
be the consequence of the predominant opinion
that meals’ skipping is a good weight loss stra-
tegy commonly practised among adolescents
(Ramos et al., 2013). Additionally, there is
another opinion that excess consumption of ca-
lories at dinner induces lower caloric intake at
breakfast and a higher likelihood of breakfast
skipping, again closely related to overweight
and obesity in children with low physical ac-
tivity levels (Karatzi et al., 2017).

Considering gender, irregular meal habits were
more pronounced among girls compared to
boys, in line with previous findings (Sjoberg et
al., 2003; Macdiarmid et al., 2009; Rodriges et
al., 2017).

Although a significant association was found
between snack choice, salty shack and fast food
consumption frequency and BMI (p=0.003;
p=0.048; p=0.045; chi-square test) certain
health awareness among participating adoles-
cents is noted since fruits and vegetables were
the most often chosen snack. Furthermore, the
fast food consumption frequency reported in
this study (0.8—1.4 times weekly) was similar to
results reported by Guiné et al. (2016) for Croa-
tian and Macedonian adults (once a week) and
lower than those reported for Denmark (Lassen
et al., 2016). Adolescents with obese nutritional
status in this study affirmed a higher likelihood
of fast food consumption supporting the pre-
vious association found between BMI increase
and increasing fast food consumption (Nie-
meier, Raynor, Lloyd-Richardson, Rogers &
Wing, 2006). Existing conflicting results pre-
sented in literature regarding snack foods and
body weight impose the need to underline the
importance of snack choice and its connection
either with weight loss and maintenance (nu-
trient-dense snack foods-fruits, vegetables, un-
refined cereal products) or with weight gain
(energy-dense snack foods-sweets, salty snacks,
fast food) (Njike et al., 2016) as highlighted in
this study.

A decrease in healthy snack choice with edu-
cational stage increase was observed, since the
highest share of salty snacks, sweets and fast
food consumption was reported by secondary
school adolescents. The corresponding results
might be explained by the weakening of pa-
rental influence and greater independence of
adolescents in higher grades. Nevertheless, they
are still in contradiction with studies conducted
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in adults reporting that the higher educated
people expressed more positive attitudes toward
healthy eating (Lé et al., 2013). Differences in
snack choice and frequency of snack consum-
ption across genders were minimal, except for
sweets and fast food which were more con-
sumed by boys, which harmonizes with the fin-
dings of Larson et al. (2008).

Since proper nutrition knowledge represents a
predisposing factor for healthy eating beha-
viours, the presented study was also undertaken
to explore the nutritional knowledge of the Zo-
omers in Serbia.

Overall low scores obtained for required
amounts of carbohydrates and fats across the
studied population, provides evidence that the
exact role of these macronutrients in a healthy
diet is unknown to Zoomers and proper mea-
sures must be undertaken to improve this result.
The results addressing the nutrition knowledge
across nutritional status groups pointed out that
adolescents’ with normal nutritional status sho-
wed better knowledge regarding required basic
food nutrients amounts, food nutrients content
in selected foodstuff, definitions of wholemeal
bread and vitamin deficiency compared to ado-
lescents with obese nutritional status. Further-
more, the statistically significant association
between nutritional knowledge and adolescents
with normal nutritional status imply that an
increase in overall knowledge score for one unit
increases the possibility of having normal
weight for 6.56 times. Conversely to our fin-
dings, there was no convincing correlation bet-
ween nutritional status groups and nutrition
knowledge in the HELENA study conducted
across Europe (Sichert-Hellert et al., 2011),
except the pilot study where a tendency for
lower nutrition knowledge scores with in-
creasing BMI was noted only for girls (Kersting
et al., 2008). Inclusion of nutritional status
group without other variables (educational
stage, parental education, socio-economic sta-
tus) in the model for the nutrition knowledge
estimation could be the explanation for these
conflicting results. Concerning the educational
stage, nutritional knowledge scores for each
question increased with the educational stage
increase. This harmonizes with results reported
in the literature (Sichert-Hellert et al., 2011;
Grosso et al., 2012), underlying that nutritional
knowledge increased with increasing age and
type of school in the European adolescent popu-

lation. A higher percentage of correct answers
for questions addressing nutrition knowledge
were recorded for girls, which is in agreement
with previous studies (Kersting et al., 2008;
Sichert-Hellert et al., 2011). This is not a surpri-
sing result taking into account that girls are
more involved in the meal preparation and care
for their health and physical appearance at an
earlier age than boys (Sichert-Hellert et al.,
2011).

Nevertheless, the presented results should be
considered in light of several limitations.
Firstly, this study was a cross-sectional study
hence it only makes inferences about possible
relationships between examined determinants
and prevalence of obesity development. Se-
condly, the used questionnaire for the asses-
sment of adolescents’ dietary habits and nutri-
tion knowledge was not fully validated only re-
vised and previously tested on a small group of
participants without subsequent statistical ana-
lysis. Nevertheless, examined habits and beha-
viours were relevant because they were pre-
viously confirmed as those which might lead to
eating disorders and obesity (Miccoli et al.,
2018). Furthermore, the accuracy of the self-re-
ported anthropometric data depends on various
factors such as frequency of control, and wil-
lingness to report accurate data, hence reporting
bias cannot be excluded. Another bias that
should be taken into account is the social
acceptability bias related to reported anthropo-
metric data as well as other provided answers
(Grosso et al., 2012). However, great interest
was established for this kind of results regarding
the particular adolescent group such as gene-
ration Z. This alongside anonymity as an im-
portant factor for gathering honest answers as
well as participants unfamiliarity regarding the
exact time of the survey conduction under
teachers supervision, represent the study’s
strengths.

CONCLUSIONS

The presented study, considering the above-
mentioned limitations, gave an insight into nu-
trition knowledge, and dietary habits of gene-
ration Z, living in the Autonomous Province of
Vojvodina, Serbia and their potential associa-
tion with the prevalence of obesity. Study re-
sults reveal an increasing prevalence of over-
weight (from 10% to 17.9%) and obese (from
5% to 7.3%) adolescents in Serbia in the past
fifteen years.
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Despite the modest nutrition knowledge obser-
ved in general, the alarming fact is that less than
10% of adolescents were familiar with the
necessary amount of car-bohydrates and fats ne-
eded in daily diet. Additionally, overweight and
obese adolescents showed inferior nutrition
knowledge compared to other BMI groups, as
well as lower grade adolescents and boys.
Furthermore, although adolescents possess cer-
tain nutritional knowledge many of them fail to
apply that knowledge in practice. Namely, a
higher consumption frequency of unhealthy
foods (sweets, salty snacks, fast food) among
more educated and obese adolescents was re-
corded. Also, breakfast (53.63%), lunch
(55.85%) and dinner (63.35%) skipping among
generation Z adolescents were recognised as
common weight control strategy especially
among girls. Finally, the potential link between
nutrition knowledge and BMI established in this
study allows us to conclude that better nutrition
knowledge could have a positive impact on the
risk of obesity development. The Serbian ado-
lescents’ lifestyle is changing alongside the
undergoing changes in Serbia as a developing
country, another factor that should be accounted
for when addressing obesity.
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Sazetak: U prikazanoj studiji istrazena je potencijalna povezanost znanja o ishrani i
prehrambenih navika sa razvojem gojaznosti kod adolescenata generacije Z. Kroz upitnik
dizajniran od strane autora, podaci o ucestalosti konzumiranja obroka, izboru grickalica i
poznavanju neophodnih koli¢ina osnovnih hranljivih sastojaka u ishrani prikupljeni su od
854 ucenika (11-18 godina) osnovnih i srednjih Skola u Autonomnoj Pokrajini
Vojvodina. Podaci su analizirani i razmatrana je njihova povezanost prvenstveno sa
indeksom telesne mase, a zatim polom i stepenom obrazovanja. Povezanost indeksa
telesne mase i ispitivanih odrednica testirana je koris¢enjem Hi-kvadrata i logisticke
regresije. lako je vecina ispitanih adolescenata imala normalnu telesnu tezinu (72,1%),
otkriven je i znacajan udeo adolescenata sa prekomernom tezinom (17,9%). Pored toga,
uocene nepravilnosti u ucestalosti konzumiranja dorucka i vecere kao i skromno znanje
ucesnika 0 pravilnoj ishrani mogu dalje doprineti pogorsanju ishrane. ZabeleZene su
statisticki znac¢ajne, ali slabe veze izmedu indeksa telesne mase i izbora uzine, ucestalosti
konzumiranja vecere kao i ucestalosti konzumiranja slanih grickalica i brze hrane.
Takode, utvrdena je obrnuta proporcionalnost izmedu viSeg nivoa znanja o ishrani i
prevalencije gojaznosti (OR 6.56, 95% CI 1.388-31.037).

Kao rezultat, uocena je potreba za poboljsanjem prvenstveno znanja o pravilnoj ishrani,
Sto predstavlja zadatak koji treba ostvariti kroz razvoj strategije za promociju zdravlja
medu Generacijom Z.

Kljuéne re€i: generacija Z, znanje o pravilnoj ishrani, indeks telesne mase, ucestalost
obroka, gojaznost
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