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Investigation of eating behaviour among primary school children
with Dutch Eating Behaviour Questionnaire (DEBQ)

Dalma Pet6

There are many factors that influence children's eating, and the role of parents is outstanding.
During our research, we studied children's eating behaviour and were also interested in
parents' attitudes towards their children's eating behaviour. In the course of our investigation,
we used a part of the already validated questionnaire, DEBQ. Our sample was made up of
primary school children and their parents. A total of 172 children and their parents completed
the questionnaire. The results show that parents consider the child's nutritional characteristics
differently than the child itself. We found that parents overestimate their children's self-control
about delicious food.
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1. Introduction

The data related to healthcare expenses indicate that households spend increasing
amounts of money for that purpose, on medicines, medical appliances and other goods
of medical use in particular (KSH 2017). The factors affecting a person’s health can
be divided into two groups. The uncontrollable risk factors include innate genetic
attributes, characteristics gained over the years, gender and age. The factor we can
control is lifestyle. Health is determined in the highest proportion by lifestyle (43%),
followed by genetic factors (27%), environmental effects (19%) and healthcare (11%)
(Varga-Hatos—Karner 2008).

Among lifestyle factors, nutrition is crucial from the perspective of our health.
Our eating habits develop as early as our childhood, and they influence our later state
of health. Malnutrition may affect our whole life and even shorten it. Therefore it is
important to pay attention to the evolvement of proper eating habits from children’s
early age (Huszka—Dernéczy 2015).

Malnutrition can be the source of several illnesses, such as cancer or
cardiovascular diseases, especially if it is accompanied by an unhealthy lifestyle.
Children malnourished at an early age will be more susceptible to these illnesses in
the longer term. Young people from lower income layers, eating food with low
nutrient contents, are particularly prone to this. Parents are forced to put cheap and
quickly prepared dishes on the table, which often contain high calories and fat. The
spread of nutrient-poor fast foods contributes to the increasing rate of obesity starting
in childhood, and its treatment is a growing challenge all over the world (Khatoon et
al. 2017, Vazquez—Torres 2012). Comparing the current data and the data from two
decades ago, it can be seen that the number of obese children has doubled, while the
number of obese adolescents has tripled (Vazquez—Torres 2012). The first signs of
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several chronic diseases (such as cardiovascular diseases, diabetes, and obesity) are
already detectable in childhood (Black et al. 2017). In addition, psychological
illnesses, such as depression also accompany obesity, which means an even worse
quality of life for the individual (Vazquez—Torres 2012).

Based on this it can be claimed that it is extremely important to deal with
nutrition. It is particularly true from the aspect of children since they are the future’s
consumers and employees, and therefore their health is a high priority. Young
people’s nutrition can be affected by several factors, one of them is the influence of
parents. In the course of our research, we studied children’s eating behaviour with a
novel approach. We were interested in finding out whether parents assess their
children’s nutrition characteristics in the same way as their children, or, in other
words, whether they are able to identify the nutrition characteristics their children
consider about themselves. To examine this we conducted a questionnaire survey
among primary school children and their parents, and the results are presented in the
following.

2. The factors influencing children’s eating

Parents’ influence is determining from the perspective of children, they affect long-
term eating behaviour as early as infancy. The more a parent prohibits and restricts
the child’s independent decisions related to eating, the bigger the chance is that the
child will start eating unhealthily later on. As soon as they can make an own decision
about their diet, they will choose a prohibited alternative, even if they are not hungry
(European Food Council 2012). There is a strong connection between the parents” and
their children’s nutrition attitude, as the children of parents who pay attention to
healthy nutrition are more health conscious themselves and they are more interested
in the topic (Kiss—Szakaly 2016). In their research, Kiss and Szakaly (2016) found
that the mother's role is much stronger, they consider her as the person supporting a
healthy lifestyle, while the father’s role is much weaker, yet positive. Despite this,
only 1/3 of children believe that they get reliable answers to their questions regarding
lifestyle and nutrition from their parents. For them health visitors and doctors
represent a credible source of information. Besides, the internet is the third most
important information channel for the young (Kiss—Szakaly 2016). The more say
parents have in the eating habits of their children, the more balanced diet the children
have (Borondi et al. 2010).

It is an important question how we can influence children’s eating in the early
stage of their development. As in this age the family stands in the centre of children’s
life, convincing the parents is an inevitable step for the purpose of educating to
sustainable and healthy nutrition. According to related research, the nutrition
programmes focusing on the family and providing information for the parents about
nutrition have proved to be much more successful than the programmes based on
schools. In the case of the former, fat intake significantly decreased, and the
consumption of vegetable and fruit increased, while in the case of the latter there was
only a moderate increase in vegetable and fruit consumption (Black et al. 2017). It is
also important to note the effect of the media, since it can easily influence the food
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choice behaviour even at this age. Children spend more and more time in front of the
screen, whether it is a TV or computer. It entails encountering more and more
advertisements promoting fast food (Vazquez-Torres 2012). The techniques
advertisers use have an influence on children’s preferences related to food and
encourage them to consume fast food (Boyland—Whale 2015). Children’s brand
preferences develop already at this early age, which can affect their life later on
(Kasler 2017).

3. Studying eating behaviour

Eating behaviour is considered to be the most important factor regarding the treatment
and prevention of obesity and related illnesses (Danielsen et al. 2013). The eating
behaviour studies mostly take three theories as a basis: psychosomatic theory, external
theory and the theory of restraint. According to the psychosomatic theory, those who
eat triggered by emotions (fear, anger, anxiety) do not recognise this stimulus, and
therefore they take too many calories in their body (Kaplan— Kaplan 1957). External
theory has a similar position, claiming that the external environment determines eating
behaviour and the vision and smell of food generate an overly strong reaction in
overweight people (Schachter—Rodin 1974). The theory of restraint is also related to
eating behaviour, saying that during diet the individual consciously restrains food
consumption to reduce or maintain weight, which leads to metabolic processes
slowing down and reducing the feeling of hunger. However, as soon as self-control
decreases (for example, as a result of alcohol or negative emotions), cognitive restraint
decreases and eating behaviour turns into the opposite direction, leading to excessive
food intake. Furthermore, as a result of restrained eating, the individual may lose
control over the feeling of hunger and the feeling of satiety, which leads to eating
based on emotional or external effects (Herman—Polivy 1975).

A lot of research is concerned with eating behaviour and attitudes, several
measuring methods have been developed for their investigation (based on the theories
above). Garner and Garfinkel’s (1979) Eating Attitude Test (EAT) is mainly used to
study eating disorders. Herman and Polivy’s (1980) Restraint Scale measures how
consciously an individual restrains food intake in order to restrain their weight. This
guestionnaire provided the basis for the Three Factor Eating Questionnaire (TFEQ)
(Stunkard—-Messick 1985) and the Dutch Eating Behavior Questionnaire (DEBQ)
(Van Strien et al. 1986). Both analyse three eating behaviours: the TFEQ distinguishes
between uncontrolled eating, cognitive restraint and emotional eating, and the DEBQ
differentiates restrained eating, emotional eating and external eating. The main
difference between DEBQ and TFEQ is the external eating (DEBQ) and the
uncontrolled eating (TFEQ) scale. In case of uncontrolled eating, the individual loses
control over her eating behavior for some reason, he/she is disturbed by something,
so eats more. External eating is a special form of uncontrolled eating behavior
associated with loss of control which occurs from a response to food-related (external
—smell and internal — hunger) signals (Heaven et al. 2001). In our case, the external
eating scale — based on Schachter and Rodin’s (1974) external theory — is a better
choice for our research purpose, because of the young target group.
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In our present research we used the Dutch Eating Behavior Questionnaire
(DEBQ). The questionnaire intended to measure eating behaviour was developed by
van Strien and co. in 1986. The guestionnaire originally including 46 items was later
reduced to 33 questions, which since then has been validated in many countries
(including Brazil, China, Spain and France) (Moreira et al. 2017, Wu et al. 2017,
Cebolla et al. 2014, Bailly et al. 2012).

The questionnaire examines eating behaviour with the help of three
subscales. The external eating scale studies the consumption affected by external
stimuli related to food regardless of the individual’s feeling of hunger. The
restrained eating scale measures whether the individual restrains food consumption
intentionally in order to reduce weight or prevent overweight. The third, emotional
eating scale analyses the effect of emotions (such as anger, tension and anxiety) on
nutrition (Van Strien et al. 1986).

4. Methodology

Our paper-based questionnaire was given to the pupils in 3-6" years of a primary
school in Szeged, as well as to their parents with the help of the school director.
Altogether we asked 172 children and 172 parent. Responding to the questionnaire
was not anonymous, each pupil and parent had an identification humber. For this
reason, we asked the parents to fill in a consent form before responding, so only those
who agreed for them and their children to fill in the questionnaire were included in
the sample. The guestionnaires of the related parents and pupils had the same code so
they could be matched. It allowed us to compare the children’s and the parents’
opinion with each other. The data collection took place in the fall of 2018. The
research was carried out on the basis of the medical ethics permit 62/2018-SZTE.

In the course of our investigation we used a part of two already validated
guestionnaire, the Dutch Eating Behavior Questionnaire (DEBQ) (van Strien et al.
1986), and a version of DEBQ-C (van Strien—Oosterveld 2008) developed for the
study of children. A total of nine statements from the original and child-adapted
versions were used for both the child and parent questionnaires. The adapted
questionnaire is specifically designed to assess children’s eating habits as it measures
the same three eating styles with shorter, i.e., fewer questions than the original DEBQ
scales. For each of the three factors of the model (emotional eating, restrained eating,
eating for external influences), three 1-5 Likert scale statements were selected based
on our research team’s previous investigations with the DEBQ. According to that
these 3-3 statements described best the three factors (Liptak—Huszar—Buzas 2018).
On the scale, respondents had to indicate how much they agreed with the statement.
In the case of children, the statements were formulated considering themselves, while
in the case of parents the questions concerned the children (Table 1).
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Table 1 The DEBQ statements included in the child and parent questionnaire

Statements included in the child questionnaire

Statements included in the parent
questionnaire

1 When I’m sad, I have a desire to eat.
2 When | feel lonely, I have a desire to eat.

3 If | eat a lot, | pay attention to eat less on the
following days.

4 | intentionally eat less in order not to gain
weight.

5 | often desire food when | see other people
eating.

6 It is hard for me to resist delicious dishes.
7 | pay attention to eat low-fat food.

8 When bad things happen to me, | have a desire
to eat.

9 When | see good-smelling or delicious food, |
would gladly have a taste.

1 When my child is sad, he/she has a desire to eat.
2 It is hard for my child to resist delicious dishes.
3 My child pays attention to eat low-fat food.

4 When my child feels lonely, he/she has a desire
to eat.

5 My child often desires food when he/she sees
other people eating.

6 When bad things happen to my child, he/she has
a desire to eat.

7 When my child sees good-smelling or delicious
food, he/she gladly has a taste.

8 When my child eats a lot, he/she pays attention
to eat less on the following days.

9 My child intentionally eats less in order not to
gain weight.

Source: own construct based on DEBQ

Based on the original model, in the case of the child questionnaire the 1%, 2
and 8™ statements belong to emotional eating, the 3", 4" and 7" statements to
restrained eating, while the 5, 6" and 9™ statements to external eating factors. In the
case of the parent questionnaire, 1%, 4" and 6" original variables belong to emotional
eating factors, the 3", 8" and 9" original variables to restrained eating factors, while
the 2", 5™ and 7' original variables to external eating factors.

5. Results

In the course of our research, we used IBM SPSS statistics software and the Microsoft
Excel programs to analyse data and test the hypotheses. During the analysis, besides
descriptive statistical analysis, we tested principal component analysis, scaling,
median tests and correlation coefficients. In our study we call the artificial variables
created as a result of the principal component analysis factors for the sake of
simplification and easier understanding. In the course of analysis, we were interested
to find out whether the original DEBQ model factors can be identified for the parents
and children included in the sample, i.e. whether emotional eating, restrained eating
and external eating factors can be replicated from the original variables. We also
examined if there is a significant difference between the parents and their children in
the case of each factor, and if yes, in what ways the responses differ. Thus, our
hypotheses we tested were the following:
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e H1.: The 3 factors of the DEBQ model (emotional eating; external eating;
restrained eating) can be identified on the sample.

o Hla.: The 3 factors of the DEBQ model (emotional eating; external
eating; restrained eating) can be identified on the child sample.

o H1ib.: The 3 factors of the DEBQ model (emotional eating; external
eating; restrained eating) can be identified on the parent sample.

o H2.: There are differences between the children’s and parents’ responses.

o H2a.: There is a difference between the children’s and parents’
responses in the case of emotional eating factors.

o H2b.: There is a difference between the children’s and parents’
responses in the case of external eating factors.

o H2c.: There is a difference between the children’s and parents’
responses in the case of restrained eating factors.

5.1. The characteristics of the sample

The questionnaire was filled in by 172 children and related parents in total. 46.8 per
cent of the children were boys, while 53.2 per cent were girls. 26.9 per cent of them
were in third, 35.1 percent in fourth and 28.1 per cent in sixth year. The proportion of
fifth-year pupils was lower compared to the other years, they comprised only 9.9 per
cent of the sample. The majority of the children (86%) were town-dwellers, while 12.3
per cent lived in a village, and only 3 persons in a cottage. 83.1 per cent of the children
lived in a household of 3-4-5 people. 8.2 per cent of them lived in a household of two,
while the remaining 8.7 per cent lived in a household of more than 5 people. 91.1 per
cent of the parents included in the sample were mothers, 0.6 per cent were foster
mothers, while the fathers were represented in the sample in a proportion of 8.2 per
cent. 82 per cent lived in partnership (10%) or marriage. The remaining 18 per cent
include single (4.7%), divorced (11%) or married parents but living separately from
their spouse (1.2%), and 1 parent of the sample was a widow.

5.2. The results of hypothesis analysis

Regarding the first hypothesis we tested whether the DEBQ factors can be identified
in the sample in the case of both children and parents. For its examination we carried
out a primary component analysis. In both cases we applied the same settings
(Varimax rotation procedure). Table 2 summarizes the results of the principal
component analysis run on the child and adult samples respectively. The KMO
(Kaiser-Meyer-Olkin) index, indicating if it is sensible to search for background
structure between variables, takes a value below 0.7 in the case of both the child
(0.685) and the adult (0.644) sample.
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Table 2 The results of the principal component analysis on the child and adult

samples
Child Adult
Value of KMO index 0.685 0.644
Sig. value of Bartlett test <0.05 <0.05
Cumulative variance ratio 64.338 65.688
Number of created factors (pc) 3 3

Source: analysis based on own data collection

In this case it is practical to examine the Bartlett test, and look at the
correlations in the matrix of the artificial variables and the original variables. The
significance value of the Bartlett test was below 0.05 in both cases, which suggests a
correlation between the variables. It justifies that it is practical to examine the results
of the principal component analysis further. Based on the Kaiser-criterion
(eigenvalue>1) the analysis created 3 artificial variables in both cases from the
original 9 variables respectively. Furthermore, the cumulative variance ratio, meaning
the level of information content preservation, was above the threshold of marketing
research (60%) in both cases, thus we only had to examine whether our variables
condensed in the factors correspond with the original DEBQ model. We found that
both samples corresponded, thus we could identify the three factors of the original
DEBQ model.

Based on this, the first hypothesis saying that the factors of the original DEBQ
model can be identified on the samples has been verified in the case of both the parent
and the child sample, thus we accepted it overall for H1.

Regarding our second hypothesis, we wanted to test whether there is a
difference between child and adult responses by factor studying the created artificial
variables. In order to examine this, first we conducted scaling with the help of
minimum-maximum method for making our values comparable. We designed it in a
way that all our data took a numeric value between 1 and 5, similarly to the original
variables. Thus, the lowest of the original factors took a value of 1 and the highest
took a value of 5, and the intermediate values were transformed into a (not necessarily
a whole) numeric value between the two numbers. It led to obtaining comparable
variables. We compared the values of children and adults by factor with a two-sample
independent median test, and we also analysed the correlation coefficients. The results
of our analysis are summarised by Table 3. Before carrying out the median tests,
however, we looked at the distribution of differences between the values of related
parent and child factors for all three factors by individual. We considered it important
to study the proportion of outliers, where the parent and child responses largely differ,
since a high proportion may cause bias in the result of the median test. Fortunately,
we received a result showing that in the case of all three pairs of factors more than
80% of the child and parent responses differ with a maximum of 1.5 (for a scale of 1—
5). The proportion of respondents differing with a maximum of 1.5 for emotional
eating factors was 88.5%, for external eating factors 82.1%, and for restrained eating
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factors 84.6%, which results imply that the proportion of outliers was minimal. As in
all three cases the proportion of "well behaving" responses was above 80%, a median
test can be applied, the results are not biased.

Table 3 The results of the median test and correlation coefficients for the analysis of
child and adult factors

median median

Name of factor Ch”.d parent test t test sig. corre'la'non
median median coefficient
value value
Emotional eating 1.47 1.74 -3.29 0.001 0.298**
External eating 3.32 2.87 4.55 <0.001 0.384**
Restrained eating 2.20 2.52 -3.01 0.003 0.362**

Source: analysis based on own data collection

The results indicate that there was a significant difference between the parents'
and children's responses in the case of each factor, thus we accept the H2 hypothesis,
with all its sub-hypotheses. The correlation is significant and positive in each case,
showing a weak connection between related factors. In the case of emotional eating
and restrained eating, the parents overall agreed more with the statements than their
children, at the same time, the children gave higher points to the external effects
compared to their parents. It means that the parents are more likely to think that their
children pay attention not to eat fatty food or not to eat too much, furthermore, they
believe their children are more prone to eat when in a bad mood, while they are less
likely to think that their children cannot resist an appetising and good-smelling dish.
On the other hand, it should be noted that the children and parents gave higher points
to the same factors. Both groups agreed that the external effects have the greatest
influence on children's consumption, restrained eating has a smaller role in children's
nutrition and both the parents and children think that a bad mood has no significant
influence on eating.

6. Conclusions

In the course of our research, we studied children’s nutrition characteristics with the
help of the DEBQ method. Our central objective was to confirm the usability of the
scale adapted to children, as well as to point out that parents assess their children's
nutrition characteristics in a different way than children themselves. Overall, we
managed to achieve both aims. There was a significant difference in all three studied
dimensions in the assessment of the parents and their children. The most significant
difference was in terms of external eating, which suggests that the parents
overestimate their children's self-control, they believe that they are less enticed by
delicious food. In parallel, the parents overestimate their children's nutrition
characteristics regarding restrained eating factors, i.e. they think their children are
characterised by higher self-restraint. This result can be drawn in parallel with Hong
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et al. (2019) findings that 48.5% of the surveyed parents underestimated their child's
weight, which may lead them to judge their eating behavior more positively than real.
In terms of emotional eating, both the children and their parents were dismissive, i.e.
they believe that the children are not likely to eat because of sadness.

Self-control is an important factor in rejecting unhealthy nutrition and
choosing a healthier lifestyle. Therefore, our results raise awareness because parents
seem to (falsely) overestimate their children's self-restraining ability in terms of
nutrition, thus we can also assume that they perceive the risk of obesity less dangerous
regarding their children. Based on this, it would be sensible to place more emphasis
on raising the awareness of parents about reconsidering their position regarding their
children's self-control in the communication targeted at children's healthy nutrition.

A limitation of our research was that too many children with normal body
weight were included in the sample, and we did not examine other influencing factors
such as financial status or parent’s eating attitudes. Our future plans include extending
the research to more elementary schools and examining the differences between eating
behaviors split by BMI category.
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