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Amar Arhab7, Annina E. Zysset5, Claudia S. Leeger-Aschmann8, Einat A. Schmutz8,

Susi Kriemler8☯, Oskar G. Jenni5,6☯, Jardena J. Puder7☯, Simone Munsch3☯,

Nadine Messerli-BürgyID
1,2☯*

1 Department of Psychology, University of Fribourg, Fribourg, Switzerland, 2 Institute of Psychology,

University of Lausanne, Lausanne, Switzerland, 3 Department of Clinical Psychology and Psychotherapy,

University of Fribourg, Fribourg, Switzerland, 4 Department for Psychology, University of Basel, Basel,

Switzerland, 5 Child Development Center, University Children’s Hospital Zurich, Zurich, Switzerland,

6 Children’s Research Center, University Children’s Hospital Zurich, Zurich, Switzerland, 7 Obstetric

Service, Department Women-Mother-Child, Lausanne University Hospital, Lausanne, Switzerland,

8 Epidemiology, Biostatistics and Prevention Institute, University of Zurich, Zurich, Switzerland

☯ These authors contributed equally to this work.

* nadine.messerli-burgy@unil.ch

Abstract

Young children’s eating behavior is crucial for any further development of healthy eating.

Early eating behavior are often assessed through parental report. The Children’s Eating

Behaviour Questionnaire (CEBQ) is a widely used parental questionnaire that has been vali-

dated in families of different gender, age and cultural background. Research has shown that

the 8-factor structure has some inconsistencies and sample characteristics such as age,

gender, and culture can influence the results. To which extent such sample characteristics

might influence results within a multi-lingual culture has not been investigated so far. There-

fore, the aim of the study was to evaluate the factor structure of the CEBQ among 511 pre-

school children of the French and German parts of Switzerland, aged 2 to 6 years (Mean

3.85 years; SD 0.69). Confirmatory Factor Analysis showed a modified structure of the origi-

nal questionnaire, with a 7-factor structure providing a reasonable fit to the data (TLI =

0.954, CFI = 0.952, RMSEA = 0.063 and SRMR = 0.067). The subscale ‘Desire to drink’

was removed, and a few items moved to other subscales as they loaded higher on a differ-

ent subscale compared to the original model. Reliabilities based on the coefficient omega

were acceptable to satisfying across the seven factors, ranging from 0.66 to 0.90. There

were no significant gender or age differences, but French speaking children showed higher

levels of ‘Satiety responsiveness’ and lower ‘Enjoyment of food’ than German speaking chil-

dren. Yet, these effects were small. The German and French CEBQ are valid and reliable

versions of the original CEBQ and can be used in a multicultural context.
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Introduction

Problems of eating behaviour, such as altered speed in eating or response to satiety, at an early

age is a worldwide issue. It can put individuals at risk of developing eating disorders and other

diseases in later childhood and in teenage years, thereby having a long-term impact on mental

and physical health in human beings as not only physical, but also cognitive and emotional

development is ongoing and crucial at this age [1–6]. The onset of eating behaviour problems

is believed to set at a young age [2] and is linked to an increased risk for unhealthy develop-

ment that leads to obesity or other eating disorders at a later age [7] including difficulties

related to body image, self-esteem and the accomplishment of age-related developmental tasks

such as autonomy and identity development. Differences in eating behaviour can also already

be found in premature babies and babies with feeding problems show less enjoyment of food,

less appetite, more slowness in eating and a higher satiety responsiveness [8] than full-term

babies or babies without any feeding problems. Main features of eating behaviour (e.g. food

approach or food avoidance resulting in picky eating or loss of control eating) seem to be at a

starting point at preschool age and show a continuity throughout childhood [1, 9]. Further,

eating patterns at an early age can be connected to other symptoms of self-regulation deficits

and might therefore represent early signs of problematic emotion and impulse regulation pat-

terns. Dysfunctional eating patterns are known to be connected to attention and hyperactivity

problems [10], with difficulties in inhibitory control as underlying mechanisms [11]. Food

avoidance or picky eating are part of eating patterns seen in children with problems within the

autism-spectrum [12]. While an early assessment of such behavior patterns lays the ground for

tailored prevention or intervention, we would like to underline that so far there is no evidence

on causal relationships between such early eating patterns and autism-spectrum disorder.

Therefore, understanding the eating behaviour at this early period of life might help to inter-

vene at an early point of development of eating behaviour problems [3] and prevent further

problematic developments.

The Children’s Eating Behaviour Questionnaire (CEBQ), developed and validated in the

UK by Wardle and colleagues [13] is a psychometric instrument to assess eating behaviour in

young children (between 2 and 9 years) via parental report. The questionnaire was created to

alleviate the issues a laboratory assessment can cause. It is as efficient in assessing children’s

eating behaviour as behavioural tests [14]. The CEBQ has been developed by merging results

of interviews with parents and by modifying questions of already existent scales that focus on

parental assessments of the child’s eating behaviour [13]. The underlying idea was to confirm

the parent’s understanding of theoretically developed constructs covering different dimensions

of eating behavior. It consists of eight different subscales of eating behaviour. The subscales

include the following aspects: ‘Food Responsiveness’ (FR) measuring the responsiveness to

external cues of food such as the smell or sight of food [2]; ‘Enjoyment of Food’ (EF) evaluating

the pleasure of eating with or without hunger; ‘Emotional Overeating’ (EOE) measuring the

tendency to eat under the pressure of emotions; ‘Desire to Drink’ (DD) measuring the desire

of the child to have drinks with him and/or the want of sweetened drinks; ‘Satiety Responsive-

ness’ (SR) measuring the responsiveness to internal satiety signals; ‘Slowness in Eating’ (SE)

evaluating the rate of speed during an entire meal, ‘Emotional Undereating’ (EUE) examining

the tendency to eat less when under pressure of emotions, and ‘Food Fussiness’ (FF) that evalu-

ates the attitude towards food choices. These eight subscales of the CEBQ have been referred

to the two dimensions ‘Food Approach’ and ‘Food Avoidance’ [15–20]. Food Approach com-

prises the four subscales EF, EOE, DD and FR, while Food Avoidance comprises the four sub-

scales SR, SE, EUE and FF. The two dimensions have been associated with weight in preschool

age. Higher score in Food Approach subscales has been related to increased weight and higher
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score in Food Avoidance subscales to lower weight conditions [3, 18, 20]. Indeed, Food

Approach and Food Avoidance are often set as opposite dimensions referring to the eight sub-

scales, however, only one study investigated whether the theoretical distinction between the

two dimensions could be empirically supported, with mixed evidence [15]. Furthermore, sev-

eral studies investigated the original 8-factor structure of the original CEBQ by Wardle et al.

[13], some of which confirmed the original 8-factor structure [15, 16, 22], while several others

obtained a 7-factor structure [3, 18–22], and one a 6-factor structure [17].

These inconsistent results regarding the factor structure have been discussed to be influ-

enced by sample characteristics. For instance, different factor structures were found in samples

considering different cultural populations within English speaking countries (e.g., different

ethnic groups) [16, 22], but also in non-English speaking European [18, 23, 24] and Asian

countries [25–27] which used translated versions of the CEBQ. Further, age has been discussed

to influence the factor structure of the CEBQ as repeated assessment over a one-year period in

a multi-ethnic sample of 3 years olds resulted in different findings [28]. Besides this, food avoi-

dant behaviour tends to decrease, whereas food approaching behaviour rather increases over

time in children from 4 to 10 years [1] due to changes of the child’s food environment which

includes an increase in food choices at an older age and a loss of monitoring of parents [1, 2,

29]. In addition, gender differences of eating behaviour have been discussed although contro-

versially over different age periods. Whereas higher FF can be found in girls than in boys in

toddlers [25], the opposite can be seen at the age of 6 and 7 [18]. Furthermore, boys showed

more EOE than girls in a Dutch sample but less EF at preschool age in the same sample [18],

whereas boys aged 6 to 11 years living in Thailand showed more EF than girls [27]. However,

boys were more food responsive in toddlerhood [28], and showed less food avoidant behaviour

at the age of 6 and 8 years [30]. In addition, all these studies considered different methodologi-

cal approaches which might have added to the variation of the results in different studies.

Thus, evidence on the influence of sample characteristics on eating behaviour assessment is

not consistent and could potentially impact the assessment in children within a preschool age

range and differ from those at preschool age.

To our knowledge, the CEBQ has not been translated and used in a French and German

sample. Furthermore, no studies investigated the potential difference in a multilingual country.

To sum up, there is no clear evidence for a consistent factor structure of a French and German

translation of the CEBQ so far and it remains unclear, whether sample characteristics (e.g.,

gender, age and language area) might have an impact on a multilingual sample. Therefore, the

aim of the study was (a) to validate the original factor structure of a French and German trans-

lated version of the CEBQ in a Swiss preschool community sample and (b) to identify the

impact of sample characteristics as expressed by age, gender and language area on the different

factors obtained.

Method

Study sample and design

The Swiss Preschooler’s Health Study (SPLASHY) is a multi-site prospective cohort study

including 555 children during early childhood within two sociocultural areas of Switzerland

(German and French speaking part) (ISRCTN41045021). SPLASHY aimed at understanding

the impact of stress and physical activity on the development of weight problems and behav-

ioral problems (for details [31]). Children were recruited from 84 childcare centers within five

cantons of Switzerland (Aargau, Bern, Fribourg, Vaud, Zurich). These five cantons together

made up 50% of the Swiss population in 2013. To attain a large external validity, all children

aged 2 to 6 years were included. Recruitment started between November 2013 and October
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2014. The detailed study design and the overall objectives have been previously described [30].

The study was approved by all local ethical committees (No 338/13 for the Ethical Committee of

the Canton of Vaud as the main ethical committee) and is in accordance with the Declaration of

Helsinki. Parents provided written informed consent. The current analysis focuses on the baseline

cross-sectional data collected between February 2014 and November 2015. After parents’ written

consent, all parents received a link to an online set of questionnaires to complete.

Assessment

Eating behaviour was assessed by the Children’s Eating Behaviour Questionnaire (CEBQ) [13]

which includes eight subscales and 35 items and is known to be a valid and reliable parental

assessment tool for children aged 2 to 9 years [13, 14]. For this study, the original version by

Wardle et al. [13] was translated into a German and a French version by German and French

native speakers who were all fluent speakers of the English language and all working at the

bilingual (French and German speaking) University of Fribourg, Switzerland. Translation of

the questionnaires integrated forward and backward translations by both experts in the field of

eating behavior and regional language use (JJP, SM) until inconsistencies could be removed.

In the final CEBQ, parents were asked to respond to different questions on the eating

behaviour of their child by using a 5 point-Likert scale ranging from “never” (1) up to “always”

(5) as in the original version of Carnell & Wardle [14]. The questionnaire includes eight sub-

scales of eating behaviour: Food responsiveness with five items (e.g. “given the choice, my

child would eat most of the time”), Enjoyment of food with four items (e.g. “my child enjoys

eating”), Emotional overeating with four items (e.g. “my child eats more when worried),

Desire to drink with three items (e.g. “if given the chance, my child would drink continuously

throughout the day”), Satiety responsiveness with five items (e.g. “my child gets full before his/

her meal is finished”), Slowness in eating with four items (e.g. “my child eats slowly”), Emo-

tional undereating with four items (e.g. My child eats less when upset), and Food fussiness

with six items (e.g. “my child refuses new food at first”).

Age of the child was assessed by calculation of the exact age at the time of assessment using

the birth date and the assessment time point at baseline. Further, parents were asked to provide

the gender of their child and their occupational status which was transformed into an ISEI

value (International Socio-Economic Index) [32]. Scores range between 16 and 90. Lowest

value represents an unskilled worker or cleaner and highest value a judge. Occupational status

of both parents was assessed and coded. The maximum socio-economic status (SES) of both

parents was used as the SES level of the child. Language area was defined by the language of the

childcare center of each child living either in the French or the German part of Switzerland.

Statistical analysis

Two confirmatory factor analysis (CFA) models were set up, one based on the original model

by Wardle and colleagues [13], the second based on a modified version, including only 7 of the

8 original factors. As all items were measured on a Likert scale with five levels and were hence

ordinally scaled, the mean and covariance adjusted weighted least squares estimator

(WLSMV) was used to compute parameters and their standard errors. To report model fit

indices, the respective robust variants including the comparative fit index (CFI), the Tucker

Lewis index (TLI), the root mean square error of approximation (RMSEA), and the standard-

ized root mean square residual (SRMR) are provided. Acceptable model fit requires the follow-

ing criteria for these indices: RMSEA (� 0.06, 90% CI� 0.06, CFit not significant), SRMR

(� 0.08), CFI (� 0.95), and TLI (� 0.95) [33]. All analyses were performed using the software

R (R Core Team, 2020), including the R package lavaan [34].
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A multiple-indicators and multiple-causes (MIMIC) model [35] was used to assess differen-

tial item functioning, i.e. assessing the influence of children’s gender, age, and Swiss language

area (German or French) as explanatory variables on the means of the seven factors as defined

in the modified CFA model. Descriptive statistics were calculated using means and standard

deviations, or percentages for categorical data. To estimate reliabilities of the factors obtained,

we used the omega coefficient [36] and the Cronbach’s alpha as the latter has often been criti-

cized [37].

Results

Descriptive statistics

In total, we collected the parents’ reports of 555 children whereof data of 511 children could be

kept in the analyses (parents of 44 children showed incomplete responding to the CEBQ and

therefore these questionnaires had to be excluded from the analysis). Mean age of the children

was 3.85 years (SD = 0.69), and 47% were girls. A total of 76% were living in the German-

speaking part of Switzerland and completed the German version of the questionnaire and 24%

were living in the French-speaking part and completed the French version. Mean SES was

62.88 (SD = 14.97) and slightly higher than in the Pisa study (Swiss sample = 53.00) of OECD

(Organization for Economic Co-operation and Development) countries [38].

Factorial validity and internal reliability of the CEBQ

The original 8-factor structure as suggested by Wardle and colleagues [13] led to a poor model

fit in the presented study (TLI = 0.920, CFI = 0.929, RMSEA = 0.069 and SRMR = 0.081). Our

modified CFA model variant presented in Fig 1 had a clearly improved model fit which was

satisfactory (TLI = 0.952, CFI = 0.957, RMSEA = 0.061 and SRMR = 0.068) and contained the

following modifications: First, the factor DD (consisting of three items, of which item 29 “if

given the chance, my child would drink continuously throughout the day” had a standardized

loading above 1 and a negative error variance), was dropped, leading to a 7-factor model. Sec-

ond, two other items for which modification indices reported high loadings on several other

factors in both cases (item 23 “My child eats more when s/he is happy” and item 28 “Even if

my child is full up, s/he finds room to eat his/her favorite food”) had to be removed. Third,

item 3 in the original questionnaire (“My child has a big appetite”) needed to be transferred

from its original factor SR to the factor EF, as it loaded much higher on the latter.

The reliabilities of the seven factors were in the range between 0.66 (SR) to 0.90 (FF) at

baseline (see Table 1) and therefore comparable to the original version showing internal con-

sistencies between 0.72 to 0.91 [13].

Fig 1 shows the loadings of our proposed 7-factor model based on confirmatory factor anal-

ysis of the Children’s Eating Behaviour Questionnaire (CEBQ) for our proposed 7-factor

model. Food Responsiveness (FR), Emotional Overeating (EOE), Enjoyment of Food (EF),

Slowness in Eating (SE), Emotional Undereating (EUE), Food Fussiness (FF), and Satiety

Responsiveness (SR). “i” means items, “ε” means error.

Correlations among the seven factors were particularly high between FR and EOE (r = .75),

between EF and SR (r = –.58), and between FF and EF (r = –.60) (Table 2).

The higher-order model, including the two scales Food Approach and Food Avoidance

[14] could not be supported in this study. The higher order model based on the originally pro-

posed 8-factor solution led to a poor model fit (TLI = 0.884, CFI = 0.894, RMSEA = 0.095 and

SRMR = 0.110), with the two higher-order factors correlating highly negatively with each

other (r = –.76). Closer inspection of the model revealed that the inclusion of Food Avoidance
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Fig 1. The 7-factor structure of the Children’s Eating Behaviour Questionnaire.

https://doi.org/10.1371/journal.pone.0295259.g001
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was reasonable, but not so for Food Approach and we therefore did not consider higher-order

models in further analyses.

Influence of gender, age, and language area on the CEBQ subscales

Fig 2 shows the results from the MIMIC model with the seven factors regressed on the three

variables age, gender, and language area. The fit of this model was satisfactory (TLI = 0.954,

CFI = 0.952, RMSEA = 0.063 and SRMR = 0.067). The correlations among the three variables

were very low, ranging between .014 and .081, and were set to 0 in the MIMIC model. There

was no influence of age and gender on the loadings of the factors. Only for language area did

we find an influence on two factors: satiety responsiveness an enjoyment of food (see Table 3).

Thus, French speaking children showed higher values for satiety responsiveness than their

German speaking counterparts, the effect size being small to medium (standardized path coef-

ficient = -0.19). A closer inspection of this factor revealed that the values for three out of the

four items of this factor (“. . . gets full before meal is finished”, “. . . gets full up easily”, “. . .

cannot eat a meal if had a snack just before”) were increased in the French relative to the Ger-

man speaking children. The fourth item “. . . leaves food on plate at the end of a meal” of this

subscale did not differ between language areas. In addition, the French speaking children

showed lower values in enjoyment of food, the effect size being small (standardized path

coefficient = 0.11).

Table 1. Descriptive statistics and reliabilities based on the omega coefficient for each factor.

CEBQ Factors M (SD) Omega/ Cronbach alpha coefficient

Food Responsiveness, 4 items 2,2 (0,73) 0,83 / 0,79

Emotional Overeating, 4 items 1,5 (0,56) 0,77 /, 0,75

Enjoyment of Food, 5 items 3,8 (0,69) 0,86 / 0,84

Satiety Responsiveness, 4 items 2,8 (0,61) 0,66 / 0,69

Slowness in Eating, 4 items 2,9 (0,75) 0,76 / 0,72

Emotional Undereating, 3 items 2,9 (0,84) 0,78 / 0,75

Food Fussiness, 6 items 2,9 (0,8) 0,90 / 0,89

Note. Behaviours are rated on a five-point Likert scale. These are the factors retained for our 7-factors structure

model.

https://doi.org/10.1371/journal.pone.0295259.t001

Table 2. Correlations for factors.

Subscales 1 2 3 4 5 6 7

1. Food Responsiveness (FR) -

2. Emotional Overeating (EOE) .75** -

3. Enjoyment of Food (EF) .49** .11* -

4. Satiety Responsiveness (SR) –.26** –.06 –.58** -

5. Slowness in Eating (SE) -.13** –.01 –.40** .34** -

6. Emotional Undereating (EUE) -.03 .20** –.34** .46** .24** -

7. Food Fussiness (FF) –.13** .04 -.60** .34** .19** .32** -

Note. Factors of our proposed 7-factor structure model.

*p< .05.

** p< .01.

https://doi.org/10.1371/journal.pone.0295259.t002

PLOS ONE Eating behaviour in preschoolers

PLOS ONE | https://doi.org/10.1371/journal.pone.0295259 December 7, 2023 7 / 14

https://doi.org/10.1371/journal.pone.0295259.t001
https://doi.org/10.1371/journal.pone.0295259.t002
https://doi.org/10.1371/journal.pone.0295259


Discussion

The original English version of the CEBQ is a well validated and frequently used questionnaire

which allows the assessment of children’s eating behaviour. Data analysis of the German and

French questionnaire in this multi-lingual preschool study revealed a 7-factor structure instead

of the original 8-factor structure of the CEBQ. The higher-order model including the two

dimensions food approach and food avoidance as theoretically discussed and empirically pre-

viously investigated [15] was not supported using our data. Neither age nor gender of the child

had any influence on the eating behaviour assessment, while for language area we found that

French speaking parents reported that their children showed more FE and more SR than the

Fig 2. MIMIC model of our proposed 7-factor structure of the CEBQ. A MIMIC model based on our proposed

7-factor model of the Children’s Eating Behaviour Questionnaire. Explanatory variables were age, gender, and

language (French and German) in a Swiss population of children between the age of 2 to 6 years old. Numbers denote

the standardized regression coefficients. * p< 0.05.

https://doi.org/10.1371/journal.pone.0295259.g002
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parents of the German speaking preschool children, although these two effects were small and

small to medium, respectively.

Like in our study, several studies using samples from other countries obtained a 7-factor

structure [3, 18, 19, 22, 25] and the DD subscale was eliminated as it is suggested that a mea-

surement model should consist of more than two items. Such a different factor structure solu-

tion has been repeatedly reported in many other studies, but some kept the original 8-factor

solution because of a reasonable fit [16, 22] or to allow comparisons of their own results with

other studies despite an unsatisfactory model fit [18, 23].

Only in one Portuguese study [21] did the authors remove the DD subscale like in our

study, while the remaining studies with a different factor structure than the original version

reported that other scales were excluded. One explanation for the difficulties of the DD sub-

scale in our study might be, that the subscale DD does not explicitly assess the use of soft

drinks [16], on which other studies had also revealed inconsistencies related to the concept of

Table 3. Regression coefficients of the influence of explanatory variables age, gender, and language area on the seven factors of the CEBQ.

Effect Estimate SE z-value1 p-value Standardized Estimate

Food Responsiveness ~

Age -0.038 0.048 -0.793 0.428 -0.040

Gender 0.076 0.066 1.145 0.252 0.058

Language -0.028 0.076 -0.368 0.713 -0.018

Emotional Overeating ~

Age -0.026 0.059 -0.446 0.656 -0.024

Gender 0.115 0.081 1.409 0.159 0.077

Language -0.061 0.094 -0.644 0.520 -0.035

Enjoyment of Food ~

Age -0.028 0.055 -0.514 0.607 -0.024

Gender -0.116 0.077 -1.512 0.131 -0.072

Language 0.197 0.087 2.273 0.023 0.105*
Satiety Responsiveness ~

Age 0.014 0.058 0.234 0.815 0.012

Gender 0.152 0.080 1.884 0.060 0.100

Language -0.333 0.091 -3.673 0.000 -0.187**
Slowness in Eating ~

Age 0.004 0.050 0.082 0.935 0.004

Gender 0.079 0.073 1.085 0.278 0.054

Language -0.126 0.088 -1.431 0.152 -0.073

Emotional Undereating ~

Age 0.047 0.064 0.731 0.465 0.037

Gender 0.159 0.088 1.800 0.072 0.091

Language -0.054 0.105 -0.513 0.608 -0.026

Food Fussiness ~

Age 0.037 0.056 0.665 0.506 0.030

Gender 0.112 0.079 1.429 0.153 0.066

Language 0.015 0.090 0.170 0.865 0.008

Note. Gender is coded as Males = 1, Females = 2. Language area is coded as French speaking = 1, German speaking = 2.

*p< .05.

** p< .01. 1Statistic for the test of regression coefficients against 0.

https://doi.org/10.1371/journal.pone.0295259.t003
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desiring to drink and the consumption of drinking sweetened beverages [30, 39] and young

children as in our sample are likely to only rarely have access to soft drinks. Further, young

children might have more difficulties to separate the feeling of hunger and thirst, and therefore

consume more energy-dense beverages when feeling hungry [30] which might have impacted

on our results in relation to the DD subscale.

Many studies refer to the two higher-order scales Food Approach and Food Avoidance [3,

15, 16, 18, 19, 21, 23]. The validity of these constructs could not be confirmed in our Swiss

study. The sizes of both samples used by Ek [15] and the authors of the present study are com-

parable, although children in the Swedish study were slightly older (mean age 5.5) and

included a small clinical sample (n = 47) with 20% of overweight children, which was not the

case in the Swiss sample.

Further, there were a few adaptations needed in relation to the item distribution to the dif-

ferent factors in our statistical analyses. The item 3 (“My child has a big appetite”) was trans-

ferred in our study from SR to EF, as it loaded much higher on the latter. The difficulty with

this item can be explained by the understanding of parents that a child with big appetite is

rather considered as a positive aspect and rather related to enjoyment of food than satiety

responsiveness at that age. This was also the case in a study with preschoolers [17] and further

among infants less than 6 months old, where this item loaded comparably on the factor SR as

on the three other factors EF, FF, and SE [8]. In other studies, similar problems were found

with this item, but the loading was higher on subscale FR than on all the other subscales [19,

21].

Furthermore, two items in our study had to be removed to achieve a satisfactory model fit.

Item 23 (“My child eats more when s/he is happy”), originally belonging to the EUE subscale

(inversely coded) and item 28 (“Even if my child is full up, s/he finds room to eat his/her favor-

ite food”) originally belonging to the FR subscale. Both loaded on several subscales and could

not be assigned unequivocally. The difficulties to assess emotional eating might partly be

explained by the fact that young children do not use eating as a coping strategy to emotional

conditions yet [18], and that emotional eating is still less defined at this age period [16] and

rather learned over the years. As we rely on parents’ reports of very young children where

access to food is still limited, it remains unclear to which extent children might respond to

emotional cues in case of free access to food at a later age period. We assume that parental

assessment of eating behavior might have its own limitations as parents have few opportunities

to compare their child’s eating behavior with that of others and they lack professional experi-

ence and expertise. This might influence their tendencies to respond to such questions. How-

ever, no such explanation can be used for low FR in relation to a favorite food, but other

studies had revealed that FR and EOE might be overlapping concepts and therefore items

might load on several subscales [18, 19].

It should also be kept in mind that apart from different study characteristics, the estimation

methods used to analyse the statistical model may have an important influence on the results

such as the estimates of the loadings or the goodness of model fit. As an example, in our study

we considered the fact that the items underlying the latent constructs were ordinally scaled

and that hence estimation methods such a maximum likelihood are not appropriate [40].

Analyses on the influence of sample characteristics revealed that French speaking preschool

children showed more food enjoyment and a higher satiety responsiveness than children from

the German speaking part of Switzerland, although the effect sizes were small to medium at

best. Of note, we did not correct for multiple testing when reporting the estimates of the differ-

ent loadings, therefore these two effects might represent chance findings. We therefore believe

that our results are in line with other studies showing that the CEBQ is a reliable tool to be

used in a multicultural context [16].
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Further, our analyses revealed no impact of age or gender on any of the seven factors of the

CEBQ although the sample covered a larger age range of 2- up to 6-year-old children and gen-

der was almost equally distributed with 47% of girls and 53% of boys. The results are only

partly in line with a study that focused on age and gender differences as well. Sleddens and col-

leagues [18] did not find any age difference either, but they compared only children aged 6

and aged 7 years. In contrast to our results, several studies had reported gender differences on

factors of the CEBQ [18, 25, 27], but only one with a similar age group but in a small sample

[18]. As our three explanatory variables explained only very little variance of any of the seven

CEBQ factors, other factors might play a more important role in defining eating behaviour of

a child such as parenting style [3, 41, 42], sedentary behaviour of relatives [43] and tempera-

ment characteristics of the child [31, 44, 45].

There are several limitations and strengths in this study. As strength, a sufficiently large

community-based sample of children aged 2 to 6 years was assessed, although the number of

children in the French speaking area was of somewhat limited size (n = 124). We applied suit-

able statistical methods to set up our 7-factor CFA model, taking into account the ordinal scal-

ing of the items and we also reported the coefficient omega as a more useful measure of

reliability of factors than Cronbach’s alpha. Also, in order to find out whether the factors of the

CEBQ were influenced by gender, language area, or children’s age, used a MIMIC model,

thereby taking into account the reliability of the different subscales of the CEBQ by including

them as measurement models rather than computing sum scores which often leads to biased

estimates [46]. Further, this is only the second empirical investigation to assess a possible

higher-order factor model of the CEBQ, which our results could not corroborate. The limita-

tions of the study are that we did not consider the differences in culture background which

could influence the results. The CEBQ has been proven to be a reliable parental report to assess

the child’s eating behaviour [14], but social desirability might still have influenced the response

tendencies of parents. Further, as mainly mothers but also a few fathers have responded to

these questions, gender differences of parents might have influenced the estimated child’s eat-

ing behaviour, but as the number of fathers responding to the questions still was low (14%).

the impact of parental gender could not be considered in this study. Consequently, it might be

preliminary to conclude on the test-theoretical quality of the current CEBQ and future studies

should increase attempts to compare both parents’ view of the child’s eating behaviour. Fur-

thermore, it is unclear whether eating behaviour is consistent over time, as children’s eating

environment changes over time, it would be interesting in further studies to do a longitudinal

analysis.

To sum up, this study aimed at validating the original factor structure of a French and Ger-

man version of the CEBQ in a Swiss preschool sample and at identifying the impact of age,

gender and language areas as sample characteristics on the observed factors in a large sample

of preschool children including a broad age range. Our 7-factor version of the German and

French CEBQ turned out to be both valid and reliable and might also be used in a multicul-

tural context.
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