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Food Awareness and Literacy Among Primary School

Children in Serbia: Exploring Gender Differences

Nevena Kulic, University of Pavia'?; Jelena Filipovic, University of Belgrade; Maria Stoicescu, University

of Pavia; Matthew Gorton, Newcastle University

Abstract

Understanding children’s food awareness and literacy is an important task, with differences
between girls and boys underexplored. Drawing on social learning theory, this extensive survey of
Serbian schoolchildren (2020, N=406), aged between 6 and 10 years of age, investigates how
gender influences primary schoolchildren’s understanding of food and health. This study
contributes to the literature by distinguishing between socially driven food awareness and
education-based food literacy, while also introducing a set of novel indicators to measure both
dimensions. Using ordinary least square (OLS) and linear probability models, we find that girls
are more likely to be aware when food contains sugar and associate thinness with eating fruit, and
no significant evidence was found that boys were more attentive to protein or strength-related
foods. Girls also demonstrate higher levels of food literacy. However, gender differences in food
literacy are accounted for largely by girls being more aware of unhealthy foods, rather than a
superior understanding of healthy foods. Interaction effects by age or urban—rural background were

largely unsupported, aside from urban girls’ greater concern with body image.

Keywords: gender, food awareness, food literacy, Serbia, primary school children

1. INTRODUCTION

Gender plays an important role in shaping food-related practices (Arganini et al., 2012; Cairns et

al., 2010). Cultural expectations surrounding masculinity and femininity, along with societal
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pressures related to body image, gender roles, and media representations, all contribute to
differences in eating habits and preferences. Women tend to place greater emphasis on healthy
eating and weight management, with their dietary choices often reflecting these concerns (Arganini
et al., 2012). Moreover, depending on gender, individuals develop specific food preferences. For
instance, men are more likely to favor red meat-based dishes, whereas women often gravitate
toward low calorie and vegetarian goods (Cline et al., 1998). Importantly, these differences in
eating behavior and food preferences start to form during childhood, through social learning, and

influence the dietary patterns of adults (Skinner et al., 2002).

Social learning theory (Bandura, 1969) posits that children learn behaviors, attitudes, and norms
based on their observation of others, including parents, teachers, and other adults they frequently
interact with, as well as their peers. Gender has an important role in social learning. Children
imitate and adopt behaviors they observe in similar others, often based on gender, leading to the
reproduction of gendered behaviors (Holmes, 2011; Rozin et al., 2004; Rubin et al., 2015). In the
context of food, social learning theory can be useful in understanding and identifying gendered
patterns of knowledge and awareness among children. The identification of these patterns helps
reveal the social context in which children grow. Gendered knowledge and awareness may show
that children, found in a development stage of learning and discovery, selectively pick up
information and internalize it but are also influenced depending on the models provided by the
adults they interact with, behaviors of school peers and friends, and exposure to the media

(Andersen et al., 2016; Brody and Stoneman, 1981).

This study draws on social learning theory (Bandura, 1969) to explain children’s awareness and
knowledge concerning food, with a focus on gender differences. We contribute to the literature by
analyzing novel food related indicators from a survey of elementary (primary) schoolchildren,
aged between 6 and 10 years. Specifically, we study the awareness and conceptualization of
healthy and unhealthy foods, amongst children in elementary school, through the lens of gender.
This is the first study that makes a clear distinction between awareness and literacy concerning
food, contributing to an understanding of the sociological factors influencing food perceptions.
Also, exploring the reasons children give when evaluating foods as healthy or unhealthy can
uncover hidden gendered patterns and meanings. How children justify the healthiness or
unhealthiness of foods may reflect gendered meanings that remain underexplored in the literature

(Castronuovo et al., 2021). The study is set in the context of Serbia which shows moderate to high



levels of child obesity in international comparison (WHO Regional Office for Europe, 2024)
accompanied with rising obesity over years and gender differences. The article contains five
sections, beginning with a review of gender differences in eating behavior amongst primary school
children. The second section outlines the differences between the concepts of food awareness and
literacy. The third section outlines the concepts and hypotheses and is followed by the description
of the context of Serbia. An explanation of the survey, methods, and results follow, before, finally,

drawing conclusions.

2. GENDER DIFFERENCES IN EATING BEHAVIOR AMONG PRIMARY-
SCHOOL CHILDREN

Various studies investigate children’s eating behavior for different age groups. Research focusing
on adolescents describes and studies behaviors and attitudes regarding eating habits (e.g., Larson
et al., 2006; LeBlanc et al., 2022; Otsuka et al., 2020). For example, LeBlanc et al. (2022) studied
the relationship between adolescents’ food literacy and their eating behaviors, Otsuka et al. (2020)
looked at the gender differences in dietary habits among Japanese adolescents, and Larson et al.
(2006) analyzed adolescents’ involvement in food shopping and preparation. Comparatively,
research focusing on the eating behavior of primary-school aged children (early and middle
childhood) is more concerned with an understanding of the formation of eating habits, as well as
children’s understanding and awareness of food healthiness or unhealthiness (e.g., Dixey et al.,
2001; Hart et al., 2002; Nguyen, 2007; Edwards and Hartwell, 2002). In this regard, Dixey et al.
(2001) found that children recognize the repercussions of unhealthy eating habits, which included
negative consequences on the health of the body, but also social reasons (e.g., being fat can be
detrimental to one’s social image). Hart et al. (2002) found that parents have an important role in
shaping children’s perceptions and knowledge of food. Edwards and Hartwell (2002) observed
through their study that fruits are more popular and easier to recognize among children and that
schools have an important role in shaping knowledge about food. Furthermore, Nguyen (2007)
found that children can distinguish between most healthy and unhealthy foods, and as they increase

in age, they develop the ability to justify why a certain food is healthy or not healthy.

Previous research exploring the eating behavior of primary-school children has also sought to
understand gender differences in food preferences and attitudes (Cooke and Wardle, 2005; Caine-

Bish and Scheule, 2009) and the social or gender aspects of eating behavior (Hill et al., 1994;
3



Holmes, 2011; Marecek and Arcuri, 1995). These studies demonstrate that, from an early age,
individuals develop distinct food preferences according to gender. Caine-Bish and Scheule (2009)
and Cooke and Wardle (2005) found that while school-age girls’ food preferences included fruits
and vegetables, boys’ favorite foods were more diverse including meat products and high-caloric
foods. Moreover, girls develop a preoccupation with healthy eating early in life, which is likely
connected with expectations about appearance and looks. In Western culture the thin-looking body
is often idealized (Walseth and Tidslevold, 2020). Hill et al. (1994) reveal that girls as young as 9
years of age can become preoccupied with their body appearance, which becomes more acute
during adolescence. Moreover, in their study on the construction of femininity and masculinity in
social eating interactions, Marecek and Arcuri (1995) found that girls often exhibit behaviors
consistent with cultural expectations of a “small appetite.” For instance, they would either eat less
or discard food and, if they finished their entire meal, felt compelled to justify it. Group dynamics
influenced how girls navigate eating, leading them to display selectiveness, such as “being easily
‘grossed out’or disgusted” (Marecek and Arcuri, 1995, p. 8). In contrast, boys generally display a
voracious appetite, reinforcing gendered norms around eating (Marecek and Arcuri, 1995).
Regarding the social behavior of boys and girls while eating, gender differences were also
observed. In her investigation of preschoolers’ social behavior during meals, Holmes (2011)

observed that girls tend to talk more with peers about food, while boys engage in play more often.

3. CONCEPTUALIZATION AND HYPOTHESES
3.1 Food awareness and literacy in relation to gender

In developing the hypotheses in relation to the theory of social learning, we distinguish between
food awareness and food literacy. Regarding food awareness we refer the recognition of the
potential negative or positive nutritional effects of specific foods. Food awareness is influenced by
individuals’ characteristics, such as age, gender, region of residence, nationality and does not
necessarily result in a correct and incorrect evaluation of foods but in a particular awareness given
by background (Hart et al., 2002). Gender is an important aspect to consider when investigating
individuals’ food awareness (Bogue et al., 2005). For instance, women are usually more familiar
with sugar free foods or foods with special properties (e.g., superfoods) than men, and men are
usually more familiar with protein rich foods and alcoholic beverages than women (Feraco et al.,

2024).



Food literacy is an empowering ability that encompasses the “knowledge, skills and behaviors
required to plan, manage, select, prepare and eat food to meet needs and determine intake” (Vidgen
and Gallegos, 2014, p. 54). Empirically, we focus on the component of food literacy that refers to
the ability of assessing the healthiness of foods, and recognition of their nutritional components.
More specifically, a food literate individual is one who can accurately distinguish between healthy

and unhealthy foods and indicate their nutritional composition (Bailey et al., 2019, Farrell, 2021).

While food literacy has been thoroughly defined (Farrell, 2021; Truman et al., 2017; Vidgen and
Gallegos, 2014), food awareness, despite being central in some studies (Gaspar et al., 2014; Hart
et al., 2002), has not been given sufficient theoretical importance or has been studied together with
literacy without distinguishing between the two. In this study, we treat food awareness as a separate
concept as defined above and underline its importance in the study of food choice and eating

behavior.

Based on the cited existing literature that highlights gender differences in food preferences and
eating habits, we expect to find differences in food awareness and food literacy, according to

gender. We detail our reasoning below.

Food awareness. Following the previous discussion of differences in socialization related to food,
we develop several hypotheses related to food awareness. Our starting expectation is that
children’s awareness of food reflects early gendered concerns and preferences. More specifically,
we expect that girls will be particularly influenced by appearance-related concerns (Hill et al.,
1994; Scaglioni et al., 2011) whereas boys will be influenced by strength-related concerns, which
has previously explored amongst adolescents and young adult men (Ganson et al., 2023). We
expect that relevant factors that influence body image negatively and positively, depending on
feminine or masculine standards, may affect schoolchildren’s awareness. In the case of schoolgirls,
the intake of sugar and fat might be particularly concerning, as these components are most
frequently evoked as problematic among the female population (Germov and Williams, 1996). On
the other hand, schoolboys might instead find concerning that certain foods do not directly affect
strength and ability, as previous research underlined that boys and men are concerned with these
aspects (Drummond and Drummond, 2010; Drummond and Drummond, 2015; Nakagawa and

Hart, 2019). We therefore hypothesize that:

Hla. Schoolgirls are more likely to be concerned about foods that contain sugar and fat

compared to boys.



H1b. Boys are more likely to be concerned about foods that have a negative impact on

strength compared to girls.

Food literacy. When it comes to literacy, we expect that children’s food-related knowledge to differ
based on gender. Previous research documents that women are more aware about the relationship
between food choices and health and tend to know more about the nutritional components of foods
(Arganini et al., 2012). Similarly, girls tend to distinguish unhealthy foods from healthy ones with
greater accuracy than boys (Hart et al., 2002). This is also due to their early preoccupation with
body appearance (Hill et al., 1994) that makes them more able to differentiate between foods with
negative and positive impacts on body appearance. On the other hand, boys are usually less
sensitized to the negative effects of different foods on the body, manifesting in an increased
appetite (Marecek and Arcuri, 1995), and generally report lower food knowledge (Pirouznia,
2001). Consequently, we expect that to be the case among Serbian schoolchildren as well. As a

result, we hypothesize that:

H2: Girls know more about healthy and unhealthy food as well as nutritional components

of particular foods than boys.

3.2 How gender interacts with location and age in food awareness and

literacy

Gender differences in food awareness and food literacy may also depend on age and location. The
difference between rural and urban environments is important in the context of food awareness
and literacy. Cities provide the opportunity to be exposed to a wider range of informational
materials, campaigns and school interventions, which may raise both literacy and awareness
compared to rural areas (Aljassim and Ostini, 2020). Previous research indicates that
socioeconomic differences, associated with the urban-rural gap, impact on food awareness, with
urbanization associated with greater awareness and healthy eating in some countries, such as
Romania and Portugal (Gaspar et al., 2014). Suliburska et al. (2012) found that young adults in
rural regions in Poland were more likely to consume fast food products and sweets, have fewer
meals a day, but engage more often in physical activity than young adults in urban areas. In terms
of gender differences, the proportion of young adult males classified as overweight exceeds the
rate amongst young adult women, with this associated with the latter’s greater predisposition to

eat fruits and vegetables (Suliburska et al., 2012). These findings indicate that living in a city has
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the potential to augment individuals’ food awareness and literacy, even more so in the case of
women and girls. Given the likely gender patterns, we also expect schoolgirls from urban areas to

be more food aware and literate, as follows:

H3. Schoolgirls in cities are comparatively more food aware and literate than both

schoolboys in general and other schoolgirls in rural areas.

Younger children are more frequently targeted by parents and educators in food-related learning.
Previous research found that food intervention educational programs are more effective among
younger children (Chaudhary et al., 2020). This suggests that younger children are more responsive
to new information about food components and consumption which can result in increased
knowledge and awareness compared with older children, who are more influenced by peers with
more or less healthy habits (Salvy et al., 2012). Furthermore, around the age of 6, children begin
to develop their own preferences regarding food, which gravitate toward sweet tasting foods
(Kostecka et al., 2021). This suggests that, at this stage, children could be more carefully
supervised and directed into adopting healthy eating habits. Given the early socialization patterns
that target boys and girls differently, we can expect young schoolgirls to be more impacted by early

food-related learning than boys and older schoolgirls. Thus, we expect that:

H4. Younger schoolgirls are comparatively more literate and aware than both schoolboys

in general and older schoolgirls.

4. RESEARCH CONTEXT: GENDER AND DIET IN SERBIA

The hypotheses are tested drawing on data from Serbia. Serbia provides an interesting environment
for testing for gender differences in schoolchildren’s food awareness and literacy. In 2015, the
World Health Organization (WHO) European Childhood Obesity Surveillance Initiative (COSI)
ranked Serbia 11th out of 40 participating countries in terms of obesity prevalence among boys
and girls aged 7 to 9. As observed in other countries, obesity rates were higher among boys than
among girls. Serbia is culturally relatively masculine, characterized by a strong presence of

traditional gender roles and divisions (Jani¢ijevi¢ and Marinkovi¢, 2015; Filipovic, 2023).

An analysis of the empirical evidence for Serbia indicates that obesity among children is rising
(Markovi¢ et al., 2021), and that there are socio-economic (Puska$ et al., 2022) and gender

differences (see Jovici¢, 2015; gumonja and Jevti¢, 2021; gumonja and Jevti¢, 2017) in both
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obesity and food knowledge. Regarding obesity, Raki¢ et al. (2016) highlights that boys are
consistently more likely to be overweight or obese than girls, reflecting enduring gender disparities
in childhood obesity rates. Likewise, Djordjic et al. (2016) examined 5102 children aged 6-9 years
and found that obesity rates were highest among 6-year-old boys compared to other age groups,
with a notable gender disparity in obesity rates across different localities. The findings suggest that
boys are generally at higher risk of being overweight or obese than girls, with environmental
factors such as poor community development and lower urbanization levels significantly
associated with obesity rates among children in Serbia. Worryingly, obesity levels are rising
(Markovi¢ et al., 2021). The latter study reports that the prevalence of overweight and obesity
combined rose from 30.7% to 34.8% among children aged 7-9, reflecting an upward trend in both
boys and girls, although boys exhibited a slightly higher prevalence rate. The increase was

consistent regardless of the definitions applied.

Regarding knowledge concerning food, the more educated the parents, the better a child’s
nutritional knowledge, regardless of gender (Puskas et al., 2022). However, girls demonstrate a
slightly superior understanding of nutrition, particularly concerning calorie-dense foods and
portions than boys (Bjelanovic et al., 2017). Consistent with this, Markovi¢ et al. (2021) document
how cultural perceptions and gender norms play a crucial role in shaping nutritional knowledge
and behavior. The latter study highlights that societal expectations in Serbia position girls as being
more responsible for maintaining a healthy diet and body image. This socialization process may
lead girls to pay more attention to nutrition-related topics, thereby displaying better knowledge
about healthy eating habits compared to boys. Boys, on the other hand, may prioritize physical

activity over dietary choices, reflecting a gendered understanding of health and fitness.

Bozic et al. (2021) found that dietary patterns among Serbian children were characterized by low
fruit and vegetable intake and high consumption of sugary beverages and processed foods. The
findings also indicated that boys were more likely to consume an unhealthy diet than girls. These
unhealthy dietary patterns were more prevalent in urban areas, where children had greater access
to fast food and fewer opportunities for physical activity. The study also noted that boys were more
likely to consume high-calorie, nutrient-poor foods than girls, contributing to the higher obesity
rates observed among boys. Finally, Cvetkovi¢ et al. (2021) assessed the dietary habits and
nutritional knowledge of Serbian schoolchildren aged 11-14. The study found that while children

generally have some basic understanding of nutrition, substantial gaps exist, particularly in



recognizing the importance of fruits, vegetables, and balanced meals. Notably, the study
highlighted that girls tend to have slightly better nutritional knowledge than boys, particularly
regarding the benefits of eating fruits and vegetables and avoiding high-sugar foods. However, the
differences were not statistically significant, suggesting that overall awareness is not largely

gendered.

Reviewing the evidence suggests that ours is the first study to make a clear distinction between

literacy and awareness through the lens of gender in the context of Serbia and beyond.

5. METHOD
5.1 Dataset

Our hypotheses were tested using a novel dataset collected in 2020 via schools in Serbia. The study
encompasses seven different municipalities, including the capital city, Belgrade (Beograd), a
suburban city, Obrenovac, and five towns/villages: Arilje, Bajina Basta, Ivanjica, Osecina, and
Latvica. A total of 576 children were initially included in the study. After removing cases with
missing data, the final number of respondents was 406, 178 boys and 228 girls, all aged between

6 and 10 years. All respondents have Serbian nationality.
5.2 Research Ethics

The study was approved by Serbia’s Ministry of Education, collaborating with academic partners
as part of a wider European Union funded research project, which received ethical approval from
the European Commission’s Research Executive Agency. School directors also approved the
research and agreed to data collection, in line with country’s requested protocols (Filipovi¢, 2011).
Parental and children’s consent was also solicited, with participation in the study voluntary.
Children did not report their name when completing the survey and at the outset of the survey they
were informed that it was not a test on which they would be graded. Moreover, children were

reassured that none of their family or friends will ever see their answers.
5.3 Survey Design

Data used in the study relies on a questionnaire specifically developed to understand elementary

school children’s ability to recognize healthy and unhealthy foods and their ingredients. Moreover,



the questionnaire includes several items that tested children’s understanding of eating outcomes

(see Appendix 2).

Our two main dependent variables are food awareness and food literacy. To measure food
awareness, we use multiple indicators. In the first one, children were asked to list three types of
healthy and three types of unhealthy foods and explain why they are healthy/unhealthy. The created
variable indicates when one type of food is at least once out of three times nominated in relation
to its contents: 1. Sugar, 2. Fat, 3. Protein, 4. Makes you fat. Consequently, a set of dependent
variables took the form of dummy variables indicating the presence of a specific reason (1) and

the absence of it (0).

In the data preparation stage, we also categorized all the reasons given for what would happen if a
person ate only one meal a day or too much food every day, as well as the types of foods associated
with the exemplified cartoon characters. Therefore, children were asked to answer, “What would
happen to a person who would eat only one meal a day?” and “What would happen to a person
who eats too much food every day?” For these questions, children had the possibility to give one
to three answers. These answers were coded 1 if at least once a certain consequence was
mentioned: becoming fat for a person who eats too much or becoming sick if a person eats one
meal per day. Adopting a projective technique (Gambaro, 2018), children were also presented with
photos of cartoon characters depicting different body shapes, health and energy levels (i.e., Skinny
Peter, Fat Nicholas, Peppy Luke, Lazy Alex, Healthy Philippe, and Sick Mark) and asked to
indicate what kinds of food these cartoon characters eat. Here, in the analysis, we focus on answers
relating to the Skinny Peter and Fat Nicholas characters. The indicated food was coded 1 (eating

fruit for Skinny Peter or eating sweets for Fat Nicholas) versus 0.

To measure food literacy, meaning children’s understanding of foods’ healthiness or unhealthiness,
as well as foods’ nutritional composition, we presented children with a list of 28 commonly known
foods and asked them to indicate whether these foods are healthy or unhealthy. Additionally,
children answered four more questions meant to capture their understanding of foods’ nutritional
content. Specifically, they were asked to choose which food type from a predefined list contains
vitamins, fiber, protein, or fat. The dependent variables in the food literacy category were created
by considering the correctness of the answer. This involved creating new variables that separated
the correct answers from the incorrect ones. For the answers to the list of unhealthy and unhealthy

foods we created an index from 0 (lowest) to 28 (highest), indicating the level of correctness of
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each respondent. This means that first an index with correct answers about healthy and unhealthy
food was created, followed by two indexes concerning correct answers relating to the recognition
of healthy and unhealthy foods, respectively. To ensure comparability, all three indexes underwent
normalization, taking values from 0 to 1. For the questions regarding vitamins, fiber, protein, or
fat content of foods, we created dummy variables for each nutritional component with values of 1

when correct and 0 when incorrect.

Background variables used in the study are gender, age, location or area type (urban-above 10000
inhabitants versus rural-below 10000 inhabitants), or school, information collected during the data
collection stage. Additional analyses were performed by comparing the capital city of Belgrade

with other localities (available upon request).

The analysis relies on ordinary least square (OLS) and linear probability models, with the results
presented in the form of coefficients and average marginal effects. To determine statistical
significance, we used the p-value of <0.05 threshold. Stata 18.5 software was used for data

cleaning, preparation and analysis.

6. RESULTS
6.1 Descriptive statistics

Table 1 details the characteristics of the sample in relation to the dependent and independent
variables. The sample is balanced in terms of gender. Concerning age, 48% of the children were
10-year-olds, 24% were 9-year-olds, 12% were 8-year-olds, and 16% were either 6 or 7 years of
age. About 70% of children were from urban areas. Regarding the dependent variables, we
observed that approximately 31% and 40% of children were aware of foods that contained fat or
sugar, respectively; 20% of children were aware that eating a certain food leads to an increase in
weight, but only 9% of children were aware that a specific food contained protein. Awareness is
therefore the highest for sugar. Almost 88% of children knew that eating too much is associated
with being overweight, while only around 31% of children knew that one can become ill if eating

too little.

The literacy index measures knowledge about the healthiness of foods and counts the number of
correct answers. After rescaling through normalization, the answers are shown as ranging from 0

to 1. The mean is high at .84 out of 1 which means that literacy is high in this respect. There is a
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similar situation when decomposed into healthy and unhealthy food indices, which have means of
0.91 and .79 out of 1. The mean of the unhealthy food index is lower than the healthy food index
signaling lower recognition of unhealthy foods. Finally, when it comes to recognizing the
composition of foods, most children could recognize vitamins (93%), but other scores are
disappointing: fat and protein (around 50%) and the lowest score is 39% for the recognition of

foods that contain fiber.

TABLE 1. MEAN AND STANDARD DEVIATIONS, AND FREQUENCY OF VARIABLES
Variables Obs. Mean Std. Dev.

Dependent variables

Food Awareness

Contains fat 406 31 463
Contains sugar 406 397 49
Contains proteins 406 .094 292
Makes you fat 406 2 4
Eating too much: fat 406 877 329
Eating too little: sick 406 31 463
Being plumpy: eats sweets 406 33 471
Being skinny: eats fruit 406 33 471
Food Literacy

Literacy index — total 406 .844 125
Total healthy 406 912 12
Total unhealthy 406 786 2
Protein correct 406 .505 501
Fiber correct 406 392 489
Fat correct 406 5 501
Vitamins correct 406 931 254

Independent variables

Female 406 .562 497
Urban 406 .695 461
Age

10 years 194 48%

9 years 99 24%

8 years 48 12%

6-7 years 65 16%

12



6.2 Gender differences in food awareness

The first part of the analysis addresses food awareness in terms of being aware that particular foods
contain sugar, fat, or protein. In most cases, there is no strong gender difference in food awareness.
The difference in awareness was found around sugar and fat but no protein. More specifically, we
found that girls have a higher probability of 15 percentage points to know when something contains
sugar net of age and area. There is also a statistically significant difference of 10 percentage points
between boys and girls in knowing if a food contains fat, with girls being less aware than boys.
Concerning awareness about which foods contain protein or increases one’s weight, there are no
significant differences between boys and girls. Regarding control variables, younger children are
more aware than older ones when it comes to sugar and protein, which is in line with some of the
reviewed empirical evidence, while the differences between young and old children are found for
fat only between the age 8 and the reference group of age 10. No statistically significant differences
were found between children in urban vs rural areas. Figure 1 plots coefficients from the four
models which are available in Appendix 1.

FIGURE 1. GENDER DIFFERENCES IN FOOD AWARENESS IN SERBIA: CONTAINING SUGAR,

PROTEIN, FAT AND BEING AWARE THAT A CERTAIN FOOD MAKES YOU FAT. COEFFICIENTS
FROM LINEAR PROBABILTY MODEL (LPM). 95% CLS.
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The interaction effects between the gender of pupils and age or area reveal some interesting results.
While overall there do not seem to be strong additional differences depending on area or age, some
divergences were found. Girls from urban areas showed less awareness than others in relation to
what contains sugar (-0.21, p<0.05). However, girls from urban areas were more aware of foods
that are fattening—the interaction is positive of 0.20 (p<0.05). Regarding the interaction between
gender and age, girls at age 9 are less aware about what contains sugar compared to the reference
group of girls aged 10 (-0.22, p <0.1) and girls at age 6 to 7 are less aware about what contains
protein compared to the age 10 (-0.16, p <0.1). There do not seem to be consistent findings
regarding the interaction between gender and age for other outcomes, and most of the interactions
are not significant. Figure 2 plots the two interactions between urban area and gender, including
awareness about sugar and making you fat. Regarding sugar content, girls in rural areas
demonstrate a higher awareness in comparison to boys, and girls from urban areas. The gap in
awareness between girls and boys is larger in rural areas than in urban areas. Regarding food that
is fattening, city girls are slightly more aware than boys when foods make one fat, but the gap is

opposite in rural areas.

FIGURE 2. GENDER DIFFERENCES IN FOOD AWARENESS IN SERBIA BY AREA: CONTAINING
SUGAR AND AWARENESS OF MAKING YOU FAT. PREDICTIONS FROM LINEAR PROBABILITY
MODEL (LPM). 95% CLS.
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The second group of variables refers to children’s understanding of the health and social
consequences of eating. First, we looked at awareness in relation to the consequences of overeating
and undereating. The results indicate that girls compared to boys are more likely to think that
eating one meal per day makes you sick, by 8 percentage points (p<0.1) but no difference between

girls and boys is evident for the consequences of eating too much, such as gaining weight.

In relation to the kind of food overweight children eat—the example of “plump Nicholas” suggests
that girls are not significantly more likely to associate the stereotype with eating sweets compared
with boys. By contrast, regarding associations with thinness, girls were 12 percentage points
(p<0.05) more likely to link “skinny Peter” with eating fruit. Interactions between gender and age,
or area were not found with the exception of two cases: girls at age 9 are less aware that somebody
is plump due to sweets compared to the reference age of 10, while younger girls at age 7 and 8 are
more aware that someone is fat due to eating much (p<0.1). To sum up, there is evidence of
gendered food awareness—girls are more aware of foods with sugar content, but the same does
not apply to fat, as boys are more aware. Additionally, girls are more aware of the consequences
of under-eating. The interactions of gender with area and age do not reveal consistent directional

patterns. Figure 3 (below) summarizes the regression coefficients.
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FIGURE 3. GENDER DIFFERENCES IN UNDERSTANDING THE CONSEQUENCES OF EATING:
BEING SICK DUE TO HAVING ONE MEAL A DAY AND BEING FAT IF EATING TOO MUCH VS WHAT
IT TAKES TO BE SKINNY OR FAT. COEFFICIENTS FROM LINEAR PROBABILITY MODEL. 95%
CLS.

Eating one meal: sick Eating too much: fat
I [
Girls T —T1
9 years - : . —ql—
8 years : . : .
6-7 years : . : .
il o I R
Urban | |
T T T T T T I T T T
-1 0 1 2 3 -1 0 1 2 3
Plumpy: eats sweets Skinny: eats fruit
I I
Girls —_—T | ————————
|
9 years 4 : . —*
8 years : . :=
6-7 years : . - :
Urban ' . Lo
| I
T T 1 1 T i 1 1 1 T
-2 -1 0 1 2 -2 -1 0 A 2

6.3 Gender differences in food literacy in Serbia

The second part of the analysis concerns food literacy, understood as knowledge about food. Table
2 shows the correlates of the index with correct information, namely the gender of the pupils, age,
and area. The index ranges from 0 to 1 and shows the correct answers of the pupils regarding
healthy and unhealthy food items taken together (Appendix 2, Q6). The main model shows that
girls seem to be more food literate by 0.027 points (p<0.05), and that the cohort of 8-year-olds
displays the lowest overall literacy (-0.049 points, p<0.05) in comparison to 10-year-olds. We did
not observe differences between urban and rural areas. The second model includes the interaction
between gender and age, but it shows no significant difference between boys and girls in various
cohorts regarding their knowledge about food. The interaction between gender and urban areas

does not show significant differences between boys and girls either.

TABLE 2. GENERAL FOOD LITERACY NORMALIZED INDEX CONCERNING BOTH HEALTHY AND
UNHEALTHY FOOD. OLS REGRESSION, MAIN MODEL AND MODEL WITH INTERACTIONS
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M @) 3)
VARIABLES Main model Gender and age Gender and area
Girls 0.027** 0.028 0.029
(0.012) (0.018) (0.023)
9-year-olds -0.009 -0.006 -0.009
(0.015) (0.024) (0.015)
8-year-olds -0.049%* -0.024 -0.049%*
(0.020) (0.029) (0.020)
6- or 7-year-olds 0.019 0.001 0.019
(0.018) (0.026) (0.018)
Girls#9-year-olds -0.004
(0.031)
Girls#8-year-olds -0.049
(0.040)
Girls#6- to 7-year-olds 0.034
(0.035)
Urban -0.016 -0.017 -0.014
(0.013) (0.014) (0.021)
Girls#Urban -0.004
(0.027)
Observations 406 406 406
R-squared 0.037 0.044 0.037

Standard errors in parentheses

8% p<0.01, ** p<0.05, * p<0.1

Table 3 decomposes the index into answers relating to children’s correct recognition of healthy
and unhealthy foods separately. Regarding healthy food, there is no difference between girls and
boys. However, girls show higher literacy on unhealthy food (0.042, p<0.05). No significant
differences were found either between boys and girls for each age cohort or in relation to area
(urban vs rural). Therefore, gender differences in food literacy are mostly due to girls being more
correctly identifying than boys which foods are unhealthy, rather than healthy. Regarding age,
children of 6-7 years tend to recognize better healthy food, while 8-year-olds are less likely to

recognize unhealthy food, compared to ten years old.
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TABLE 3. FOOD LITERACY NORMALIZED INDEXES RELATING TO HEALTHY AND UNHEALTHY
FOOD SEPARATELY. OLS REGRESSION, MAIN MODEL AND MODEL WITH INTERACTIONS

Correct recognition of healthy food Correct recognition of unhealthy food
6] 2 3) 4 &) (6)
Variables Main model Gender and Gender and Main model  Gender and Gender and
age area age area
Girls 0.009 0.020 0.017 0.042%* 0.035 0.040
(0.012) (0.017) (0.022) (0.020) (0.029) (0.036)
9-year-olds -0.006 0.010 -0.006 -0.011 -0.020 -0.011
(0.015) (0.023) (0.015) (0.024) (0.038) (0.024)
8-year-olds 0.009 0.031 0.008 -0.100*** -0.072 -0.099%**
(0.019) (0.028) (0.019) (0.032) (0.047) (0.032)
6- or 7-year-olds 0.052%** 0.052** 0.052%** -0.009 -0.042 -0.009
(0.017) (0.025) (0.017) (0.029) (0.042) (0.029)
Girls#9 years -0.026 0.015
(0.030) (0.050)
Girls#8 years -0.042 -0.054
(0.038) (0.064)
Girls#6/7 years 0.001 0.062
(0.034) (0.057)
Urban -0.001 -0.002 0.006 -0.029 -0.031 -0.030
(0.013) (0.013) (0.020) (0.022) (0.022) (0.033)
Girls#Urban -0.012 0.003
(0.026) (0.043)
Observations 406 406 406 406 406 406
R-squared 0.028 0.032 0.028 0.041 0.047 0.041

Standard errors in parentheses

8% p<0.01, ** p<0.05, * p<0.1

Finally, Figure 4 details whether there is a difference between boys and girls in being correct about
the nutritional content (protein, fiber, fat, and vitamins) of certain foods. While girls know less
about protein and fiber, no statistically significant differences were found in what concerns gender.
No difference between boys and girls is found regarding fat and vitamins either. When it comes to

the control variables, younger children know more about protein, fat, and sometimes about fiber,
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while the difference in urban areas is found only for fiber: pupils from rural areas know less about

fiber. No interactions were found between gender and these dimensions.
FIGURE 4. GENDER DIFFERENCES IN FOOD LITERACY IN SERBIA: BEING CORRECT ABOUT

PROTEIN, FIBERS, FAT, AND VITAMINS IN FOODS. COEFFICIENTS FROM LINEAR PROBABILITY
MODEL (LPM). 95% CLS.
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7. DISCUSSION AND CONCLUSIONS

This study analyses the extent to which food awareness and literacy varies among primary school
children in Serbia depending on gender. In our theoretical framework, we draw on social learning
theory (Bandura, 1969) to explain children’s understanding of food. In doing so we distinguish
between food awareness, which is often socially driven, and food literacy, which depends on
education. Due to the importance of looks and appearance for women, and social pressures to
conform to the standards of beauty in each society, we expected gender to have a significant impact
on children’s early food awareness and literacy (Drummond and Drummond, 2015; LeBlanc et al.,

2022). The research focused on primary-school aged children in Serbia.

Due to the social pressure to be slim experienced more by girls, we expected that schoolgirls will

be more likely to be concerned about foods that contain sugar and fat compared to boys (H1a). We
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also expected that boys will be more likely to be concerned about foods that have a negative impact
on strength compared to girls (H1b), also due to societal expectations that boys should be and feel
strong. Our results show mixed confirmation of these hypotheses. We found evidence that girls are
indeed more aware about sugar but not fat, and we find no evidence that Serbian girls are more
aware than boys regarding any other dimension, neither did we find that boys are more aware of
protein. The second set of indicators adds further nuance to these results. Interestingly, girls were
more aware about the negative consequences of not eating sufficiently, but not so much about the
negative consequences of overeating. However, our hypothesis that girls are concerned more about
sugar finds support where girls are more likely to recognize the presence of sugar, and the reason
why somebody is skinny. This leads to partial confirmation of our expectations, as it is mostly the
awareness about sugar that makes the difference. Overall, a simple and consistent gender gap in

food awareness does not appear evident.

Regarding children’s food literacy, we again tested whether girls are more knowledgeable about
what foods are healthy or not, as well as having better recognition of the nutritional components
of certain foods (H2). The results revealed, again, however, only partial proof of these
expectations. We found that, overall, girls know more than boys, but this is mostly due to girls’
superior knowledge of what foods are unhealthy. Following social learning theory, this may relate
to the greater salience of what should not be eaten in terms of negative body image consequences,
and not so much in terms of preoccupation with being healthy. Indeed, when we compare girls and
boys regarding how correct they are in discerning the nutritional properties of foods, there are no
differences (i.e., in identifying protein or fiber). However, it should be noted that both girls and
boys showed very high competence in the healthiness of different foods, thus limiting possible

discrepancy between them.

We tested whether the gap between schoolgirls and schoolboys is larger in cities in comparison to
rural areas (H3), if the gender gap is larger among younger pupils (H4), and whether younger
schoolgirls living in urban areas are more aware and food literate. Overall, we did not find that the
effect of gender differed systematically by area or age of children, with the exception of urban girls
who are decisively more aware about being fat. Thus, the hypotheses relating to the interaction

effects are mostly not supported.

Comparing the results with previous studies, our findings challenge those of Jovici¢ (2015), who

identified significant gender differences regarding food knowledge, attitudes, and practices. Her
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study found that girls generally had better knowledge of healthy eating than boys, attributed to
cultural norms that encourage girls to be more concerned about their body image and diet. Our
study expands on this by showing that while there is a difference between knowledge and
awareness, gendered effects are found mostly in relation to one specific dimension, which is often
discussed—the association of sugar with being overweight. While this awareness can be seen as
positive, it also reflects the early emergence of body image concerns shaped through social
learning. Our research may therefore capture the initial stages of gender differences in food
awareness. However, there does not appear to be a consistent gender gap amongst primary school
aged children regarding food literacy. Consequently, we cannot talk about large differences in
nutritional knowledge between genders but mostly about some specific aspects of it such as
knowing what is unhealthy. Furthermore, our findings contrast with conclusions of Sumonja and
Jevti¢ (2017, 2021) who found that girls demonstrate slightly better knowledge regarding the
importance of fruits, vegetables, and balanced diets compared to boys. We do not find evidence
that primary school aged girls are more knowledgeable in these specific aspects throughout their

lower grades.

The results yield pedagogical insights. Some authors (e.g., Hart et al., 2002) advocate gender
specific dietary guidelines and education for children. The results of this study do not provide
support for this recommendation — in our results few gender differences in food awareness and
literacy are apparent. Of greater concern are specific gaps in both boys’ and girls’ food literacy —
for instance regarding the identification of foods which are high in protein and fat, as well as rich
in fiber. A second concern relates to the uneven progress in children’s food awareness and literacy
as they progress through primary schooling. Refreshing teaching materials and piloting new
approaches to raising children’s food literacy, for instance through experiential learning (Kelly and

Nash, 2021), are needed.

While this study generates interesting insights, limitations remain which can guide future research.
Specifically, we did not measure body image within this study. Concerns with body image during
early childhood, acquired through social learning, may lead to dysfunctional associations with
foods, and further researching such relationships and how they can be countered is warranted.
Secondly, we study children before the onset of adolescence, when some gender differences may
become more pronounced. Future research could further investigate therefore gender differences

in food awareness among adolescents, particularly in relation to their eating habits. Third, we rely
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on a limited set of control variables and therefore study a rather heterogeneous sample in terms of
social background and other characteristics. Finally, in our study, all test characters were depicted
as boys, which might limit the potential of girls to identify with them and therefore impact their
answers. Future studies should further develop the methodology to distinguish between different

genders, especially in terms of quantitative techniques.
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