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Objective: Our aim is to examine the associations of the Big Five personality factors with eating behaviors in children
using a cross-sectional study in 1543 randomly Norwegian 7-12 year olds.

Results: Mothers rated the hierarchical personality inventory for children, and the child eating behaviour question-
naire to describe her child. Personality and eating behaviors were substantially associated in bivariate correlations and
multivariate analyses of variance. The strongest predictors of eating behaviors were neuroticism, followed by agreea-
bleness and conscientiousness. Neuroticism correlated the highest with slow eating, emotional undereating, food
responsiveness, and emotional overeating, and showed minor associations with satiety responsiveness, and fussiness.
Neuroticism was not associated with enjoyment of food. Agreeableness was associated with low fussiness, low emo-
tional undereating, low food responsiveness and low emotional overeating, conscientiousness was associated with
low satiety responsiveness, and food responsiveness, and extraversion and imagination were associated with high
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Introduction

Across the world, children’s overconsumption of unhealthy
foods, and problems with reigning in their appetite in an
environment where foods are easily accessible every-
where, have increasingly come into focus. Children’s eating
behaviors, or appetitive traits, comprise responsiveness to
internal signals (satiety), food avoidance tendencies (slow
eating, fussiness), responsiveness to external food cues,
use of food to regulate emotions (undereating and overeat-
ing), and enjoyment of food [1, 2].

In the quest to find broad biologically rooted charac-
ter traits that may explain eating behaviors, studies have
used temperamental traits, clinical eating disorders, and
screening scales for children’s emotional and behav-
ioral problems [2]. However, we argue that children’s
emotional, behavioral, and cognitive dispositions must
be conceptualized in terms of the Big Five personal-
ity system. This model of independent factors has been
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considered necessary and sufficient in personality psy-
chology since the 1980s, has been adopted for adoles-
cents, and is increasingly being adopted for children [3].

The Big Five personality factors are extraversion, agreea-
bleness, conscientiousness, neuroticism, and openness to
experience. Recent research shows that children’s Big Five
are related their consumption of obesogenic foods and
drinks, which in turn is predicted by eating behaviors [4].
Notably, the traits of neuroticism, low conscientiousness,
and low agreeableness are related to an excessive consump-
tion of sweet foods and drinks [5]. In adults, a recent study
showed that neuroticism was associated with more emo-
tional and external eating, extraversion with external eating,
and conscientiousness with restrained eating and reduced
external eating [6]. In children, such data is lacking—and the
present study offers to address this research gap.

Main text

Method

Dataset

Our data originate from a pilot study designed to test and
validate assessment well known assessment scales for
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children’s behavioral and emotional adjustment in Nor-
way. Details regarding this study have been described ear-
lier [4, 7]. Ultimately, the scales were piloted for the 8-year
follow-up of the Norwegian Mother and Child Cohort
Study [8]. In brief, in 2007, Statistics Norway mailed ques-
tionnaires to 4000 randomly selected households across
Norway with a target child in the age range 7—12 years.
The questionnaires were in Norwegian and addressed to
the mothers in the households. Statistics Norway retained
all addresses and delivered completely anonymous data.

Participants

Mothers were asked to choose the youngest of her children
in the 7—12 year age-range and complete a questionnaire
describing the child. This yielded 1543 complete question-
naires, corresponding to a 39% return rate (800 boys and
743 girls). The children’s mean age was 8.9 years [stand-
ard deviation (SD) 1.7 years] and mothers’ mean age was
38.2 years (SD 4.9 years). Most families were intact (86.6%
of the parents were married or cohabiting with their part-
ner). Around 50% of the mothers had completed higher
education (college, university, i.e. at least 16 years of educa-
tion), which corresponds well with the 49% rate of higher
education for the 30—39 year female cohorts in 2007 [9].

Instruments

Mothers rated their childs personality using the Norwe-
gian hierarchical personality inventory for children (HiPIC),
which bases on the flemish HiPIC, one of the first question-
naire to assess the five personality factors in children [10,
11]. The HiPIC assesses the five personality factors of extra-
version, agreeableness, conscientiousness, neuroticism and
imagination. The HiPIC is constructed hierarchically. It com-
prises 144 items that are assembled into 18 subtraits with 8
items each. These subtraits are summarized into five factors.

1. Extraversion, describing a sociable, talkative, ener-
getic, and optimistic child.

2. Agreeableness, describing an altruistic, unselfish,
friendly, trusting and docile child.

3. Conscientiousness, describing a well-organized,
ambitious, and perseverant child.

4. Neuroticism, describing an anxious, moody, and self-
conscious child.

5. Imagination (openness to experience in adults)
describing a curious, creative, and quick-witted child.

The HiPIC was translated into Norwegian and validated
in several samples. The Norwegian version has demon-
strated excellent reliability and convergent validity [11].

Further, mothers rated their child’s eating behaviors by
means of the CEBQ, a widely used questionnaire designed
to capture eating behavior in children [12]. The CBEQ has
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32 items, assembled into seven scales. Four scales express
lower appetite and avoidance of foods, three further scales
express greater appetite and approach toward food.

1. Satiety responsiveness (responding to inner cues of
satiety).

2. Slowness in eating (dawdling with food, not finishing
meal).

3. Fussiness with food (being selective about food and

rejecting new foods).

Emotional undereating (eating less when upset).

Food responsiveness (attracted to food cues),

Enjoyment of food (pleasure when eating).

Emotional overeating (eating more when upset).

N oo

For each scale, we computed Cronbach’s alpha reliabil-
ity estimates, which varied between a=0.66 (slow eat-
ing) and a=0.91 (fussiness). We included the children’s
gender and age as confounders. We did not control for
parental education, because education is correlated with
parental personality, which in turn is genetically associ-
ated with the child’s personality. Controlling for parental
education would thus eliminate a part of the genetic vari-
ance of personality shared between parents and children.

Statistics

Given that both the personality factors and the CEBQ eat-
ing behaviors show high inter-correlations, we computed
a multivariate analysis of variance by means of the statisti-
cal package for the social sciences (SPSS), version 24 [13].
All scales were standardized before computing the model.
Age was entered as a continuous variable, gender as cat-
egorical variable coded 0 for boys and 1 for girls.

Results
Table 1 presents bivariate associations among and between
all variables in this study. As discussed in a previous paper
[11], some of the correlations between the Big Five person-
ality factors were higher than desirable—the ideal being
“zero” correlations, because the Big Five factors are con-
strued as independent dimensions. It is important to note
the r=0.61 correlations between extraversion and imagina-
tion. The correlations between the eating styles were gen-
erally lower, but with notably high correlations of satiety
responsiveness with fussiness (r=0.50) and with enjoyment
of food (r=—10.57), as well as between food responsiveness
and emotional overeating (r=0.59). The intra-instrument
correlations suggest that the scales of both the HiPIC and
the CEBQ need to be adjusted for each other when examin-
ing the associations across personality and eating behaviors.
The Five Factor factors correlated significantly with the
entire range of eating behaviors. Extraverted children fussed
less with their food, enjoyed food more, and overate less



Vollrath et al. BMC Res Notes (2018) 11:654 Page 3 of 6
Table 1 Correlations between personality factors and eating behaviors
E A C N 1 SR SE FS EU FR EF EO Gender Age
Extraversion (E) -
Agreeableness (A) 0.24 -
Conscientiousness (C) 0.24 044 -
Neuroticism (N) —053 —-044 —-031 -
Imagination (1) 0.61 0.27 0.52 —043 -
Satiety responsiveness (SR)  —0.03 —0.15 —0.14 0.14 —-006 -
Slow eating (SE) —007 —-007 —-004 0.8 —005 024 -
Fussiness (FS) —-017 =022 =017 022 —0.18 0.50 0.16 -
Emotional undereating (EU) —0.07 —0.19 —0.08 020 —004 034 0.16 0.16 -
Food responsiveness (FR) —008 —024 —020 025 —009 —-020 002 —003 0.09 -
Enjoyment of food (EF) 0.18 0.12 0.12 —0.13 020 —-057 —-019 —-056 -0.10 036 -
Emotional overeating (EO) —014 —-023 —-016 031 —0.12 001 0.10 0.07 0.36 059 0.15 -
Gender (boys=0, girfls=1)  0.05 0.02 0.07 0.02 0.07 0.04 0.03 —0.08 003 005 002 001 -
Age —014 0.4 —0.01 002 —-013 —-018 —-010 —=0.14 001 009 —-0.11 000 0.03 -

Pearson correlations > 0.09 are significant at P <0.001

frequently. Agreeable children were less responsive to sati-
ety, fussed less with their food, did not eat less when emo-
tionally upset, were not responsive to food cues and did not
overeat when upset. Conscientious children showed the
same pattern of eating behaviors as agreeable children, but
the correlations were smaller. Children high in neuroticism
were more responsive to satiety, tended to eat slowly, ate
less when emotionally upset, were more responsive to food,
and overate when emotionally upset. At the same time, they

enjoyed food less. Imaginative children were less fussy with
food, enjoyed food more, and did not tend to overeat when
upset. Gender was not associated with either personality
or eating behaviors. In contrast, higher age was associated
with lower extraversion, higher agreeableness, and lower
imagination, less satiety responsiveness, lower fussiness, and
lower enjoyment of food.

Table 2 shows a more fine-grained pattern of associa-
tions between the 18 personality subtraits of the HiPIC

Table 2 Correlations between personality subtraits and eating behaviours

Factors Subtraits Satiety Slow eating  Fussiness Emotional Food Enjoyment Emotional
responsiveness undereating responsiveness of food over-eating

E Energy 0.04 —0.04 —0.04 0.03 —0.02 0.06 —001
Expressiveness 0.02 0.00 —0.13 0.00 0.00 0.16 —0.06
Optimism —0.06 —0.08 —0.18 —0.10 —0.12 0.20 —0.18
Shyness 0.08 0.10 0.18 0.13 0.11 —0.13 017

A Altruism —0.07 —0.05 —0.18 —0.07 —0.06 0.16 —0.08
Dominance 0.03 —0.04 0.02 0.05 0.10 0.00 0.04
Egocentrism 0.17 0.11 0.25 0.19 0.27 —0.12 0.28
Compliance —0.15 —0.05 —0.22 —-0.17 —0.19 0.12 —0.17
Irritability 0.12 0.08 0.17 0.20 0.25 —0.07 0.27

@ Concentration —-0.12 —0.1 —-0.14 —0.09 —0.20 0.11 —0.21
Perseverance —-0.16 —0.04 —-0.18 —-0.13 —0.25 0.09 —0.21
Order —0.14 —0.02 —0.16 —0.06 —0.18 0.10 —0.12
Achievement striving  —0.02 0.02 —0.05 0.02 —0.01 0.09 0.00

N Anxiety 0.13 0.16 0.20 0.20 0.25 —0.08 0.31
Self-confidence —-0.12 —0.16 —020 —0.16 —-0.20 0.15 —0.25
Creativity 0.00 —0.01 —0.13 0.02 —0.04 0.17 —0.07
Intellect —0.08 —0.09 —0.15 —0.07 —0.15 0.14 —0.17
Curiosity —0.07 —0.02 —-0.17 —0.04 —0.03 0.19 —0.05

E extraversion, A agreeableness, C conscientiousness, N neuroticism, / imagination
Pearson correlations > 0.09 are significant at P <0.001
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and the CEBQ eating behaviors. The extraversion sub-
trait of optimism correlated the highest with enjoyment
of food, and the agreeableness subtraits of egocentrism,
compliance, and irritability correlated with the highest
with fussiness, food responsiveness, and emotional over-
eating. The conscientiousness subtraits of concentration
and perseverance correlated the highest with low food
responsiveness and low emotional overeating, whereas
the neuroticism subtraits of anxiety and low self-confi-
dence correlated the highest with fussiness, food respon-
siveness, and emotional overeating. Finally, the three
imagination subtraits correlated the highest with enjoy-
ment of food.

The results of the multivariate analysis of variance,
which takes into account the inter-correlations between
personality traits as well as the inter-correlations among
eating styles are presented in Fig. 1.

Neuroticism explained the lion’s share of variance
across eating behaviors, correlating with both avoid-
ance and approach eating behaviors. Agreeableness
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explained the second highest share of variance across eat-
ing, showing negative associations with fussiness, emo-
tional undereating, food responsiveness, and emotional
overeating. Conscientiousness ranked third, showing
associations with both satiety responsiveness and food
responsiveness. Imagination ranked fourth and Extraver-
sion ranked fifth, both factors showing associations with
enjoyment of food.

Discussion

Our results make sense when considering other behav-
iors affected by the Big Five personality factors. In adults,
neuroticism is a trait associated with unhealthy, risky and
addictive behaviors, [14, 15], and more specifically and
with external and emotional eating [6, 16]. In children,
neuroticism is associated with higher weight and higher
consumption of sweet foods and drinks [4, 5]. Agreeable-
ness is a moderate predictor of health behaviors in adults,
but in children, it shows associations with healthy food
choices and lower BMI, as well as with better compliance

Imagination [EERETE
0,30
4 Imagination Imagination
- 0,20
[«3} ..
o) Neuroticism Neuroticism
-8 Neuroticism
N 0,10 Neuroticism Neuroticism Agreeableness
=
g Neuroticism Exti ) Extraversion
i xtraversion
§ 0,00 BEEETR Agreeableness Extraversion
(%] Agreeableness Extraversion
é. Agreeableness Agreableness Agreeableness
‘—‘:u 0,10 Conscientiousness I
(] Conscientiousness
n
@
Conscientiousness
o -0,20
Imagination
-0,30
Satiety Res Slow Eatin Fussiness Emot. Food Res; Enjoy. Food Emot
Yy Resp- € Undereating P- 19Y- Overeating
Imagination 0,01 0,01 -0,07 0,05 0,08 0,14 0,06
Neuroticism 0,12 0,20 0,11 0,18 0,22 0,00 0,28
Conscientiousness -0,10 0,00 -0,03 -0,01 -0,13 0,01 -0,07
Agreeableness -0,04 0,03 -0,11 -0,11 -0,12 0,04 -0,10
Extraversion 0,04 0,00 -0,06 0,01 0,06 0,09 0,02

Eating Behaviours
Fig. 1 Multivariate associations between personality factors and eating behaviors in children. General linear model. Numbers in the table are
standardized betas; betas > 0.065 are significant at P < 0.05. Effects of age are not presented. The independent variables (age, personality factors)
are mutually adjusted; likewise, the dependent variables are mutually adjusted. The multivariate summarized partial coefficients for the associations
of single personality factors across eating styles are: Extraversion; F=2.948, P=0.005, partial n°=0.01; agreeableness; F=7.297, P=0.000, partial
/72=O.03; conscientiousness; F=15.972, P=0.000, partial n2= 0.03; neuroticism; F=20.674, P=0.000, /72=O.O9; imagination; F=3.786, P=0.000,
partial n?=0.02. Total effects of personality on eating behaviors: partial n?=0.178, i.e. 17.8% of the variance
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with diabetes treatment [5, 17]. This may have to do with
the salience of compliance and irritability in children’s
agreeableness, subtraits that may merge into consci-
entiousness and neuroticism in adults. Conscientious-
ness is a very powerful predictor of health behaviors in
adults [18], not the least because of the crucial impor-
tance of self-control for all adaptive human behaviors. In
this study, the conscientiousness subtraits of order, con-
centration, and perseverance underline the importance
of executive functioning, behavioral adaptation, and
low impulsiveness for regularity in eating. Imagination
explained correlated with lower fussiness and enjoyment
of food, findings paralleling the healthier food choices in
adults with high Openness to experience fish and more
fruit and vegetables [19].

Limitations

« The sample is not representative of the entire Norwe-
gian population, especially because the questionnaire
has not been translated into other languages.

« The study is cross-sectional study, which does not
allow determining causality. Personality may be ante-
cedent to eating behaviors or vice versa. However,
the common assumption is that broader constructs,
such as personality, precede more narrow constructs.

o Shared method variance between the two sets of
scales and rater bias in the mothers, who filled in
both sets of scales. This has certainly has inflated the
correlations.

» Associations may be spurious and due to shared
genes coding for both personality and eating behav-
iors.

+ Shortcomings of the questionnaires. There were high
inter-correlations between the HiPIC factors, which
is a known problem when assessing the personality of
children and adolescents. In a similar vein, there were
high inter-correlations between the CBEQ scales.
Even so, we chose to stick to the original scales of
both questionnaires in order to make our findings
comparable with future research.

Abbreviations
HiPIC: hierarchical personality inventory for children; CEBQ: children’s eating
behaviour questionnaire; SPSS: statistical package for the social sciences.

Authors’ contributions

MEV had the idea for the article, designed the analysis, analyzed and pre-
sented the data, the discussion, and the limitations. ST and LT contributed
important intellectual content to the theoretical groundwork, analysis of data
and to the critical discussion of results. MEV and LT were choose the methods
and collected the data. All authors read and approved the final manuscript.

Author details
! Division of Mental and Physical Health, Norwegian Institute of Public Health,
PO Box 222, Skayen, 0213 Oslo, Norway. 2 Department of Psychology, Faculty

Page 5 of 6

of Social Sciences, University of Oslo, PO Box 1094, Blindern, 0317 Oslo,
Norway.

Acknowledgements
We thank the anonymous participants for their time and effort.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
The data material is available given permissions by the Regional Committee
for Ethical Research South-East Norway and the Norwegian Data Inspectorate.

Consent for publication
Not applicable.

Ethics approval and consent to participate

The study received approvals from the Regional Committee for Ethical
Research South-East Norway (ref. S-06397a), the Norwegian Tax Authority
(ref. 2006/497349/RR-PE-GTE/341) and the Norwegian Data Inspectorate (06/
DT MOBAPILOT7). The mothers received a comprehensive information letter,
but did not sign an informed consent because of data privacy. Consent was
assumed given when they completed the questionnaire.

Funding
This study was funded in house.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 13 July 2018 Accepted: 5 September 2018
Published online: 10 September 2018

References

1. French SA, Epstein LH, Jeffery RW, Blundell JE, Wardle J. Eating behavior
dimensions. Associations with energy intake and body weight. A review.
Appetite. 2012;59(2):541-9.

2. Russell C, Russell A. Biological and psychosocial processes in the develop-
ment of children’s appetitive traits: insights from developmental theory
and research. Nutrients. 2018;10(6):692.

3. Shiner R, Caspi A. Personality differences in childhood and adolescence:
measurement development, and consequences. J Child Psychol Psychia-
try. 2003;44(1):2-32.

4. Hampson SE, Vollrath ME, Juliusson PB. Personality and overweight in
6-12-year-old children. Pediatr Obes. 2015;10(5):5-7.

5. Vollrath ME, Hampson SE, Juliusson PB. Children and eating. Personal-
ity and gender are associated with obesogenic food consumption and
overweight in 6- to 12-year-olds. Appetite. 2012;58(3):1113-7.

6. Keller C, Siegrist M. Does personality influence eating styles and food
choices? Direct and indirect effects. Appetite. 2015;84:128-38.

7. Vollrath ME, Hampson SE, Torgersen S. Constructing a short form of the
hierarchical personality inventory for children (HiPIC): the HiPIC-30. Pers
Ment Health. 2016;10(2):152-65.

8. Norwegian Institute of Public Health. Norwegian mother and child
cohort study: revised protocol. Norwegian Institute of Public Health;
2012. http//www.fhino/dokumenter/6d6187a561.pdf. Accessed 15 July
2018.

9.  Statistics Norway. Educational attainment of the population. 08921:
educational attainment, by county, age and sex (C) 1980-2017 2018
[updated 2018. Educational attainment of women and men aged 30-9
in 2007]. https://www.ssb.no/statbank/table/08921/tableViewLayout1/.
Accessed 15 July 2018.

10. Mervielde |, De Fruyt F. Construction of the hierarchical personality
inventory for children (HiPIC). In: Deary 1J, De Fruyt F, Ostendorf F, editors.
Personality psychology in Europe. Tilburg: Tilburg University Press; 1999.
p. 107-27.


http://www.fhi.no/dokumenter/6d6187a561.pdf
https://www.ssb.no/statbank/table/08921/tableViewLayout1/

Vollrath et al. BMIC Res Notes (2018) 11:654

. Vollrath ME, Hampson SE, Torgersen S. Constructing a short form of the

hierarchical personality inventory for children (HiPIC): the HiPIC-30. Pers
Ment Health. 2016;10(2):152-65.

Wardle J, Guthrie CA, Sanderson S, Rapoport L. Development of the
children’s eating behaviour questionnaire. J Child Psychol Psychiatry.
2001;42(7):963-70.

Corp. IBM. SPSS statistics for windows, version 24.0. Armonk: IBM Corp.;
2016.

Friedman HS. Long-term relations of personality and health: dynamisms,
mechanisms, tropisms. J Pers. 2000,68(6):1089-107.

Vollrath M, Knoch D, Cassano L. Personality, risky health behaviour, and
perceived susceptibility to health risks. Eur J Pers. 1999;13(1):39-50.

Page 6 of 6

. Heaven PCL, Mulligan K, Merrilees R, Woods T, Fairooz Y. Neuroticism and

conscientiousness as predictors of emotional, external, and restrained
eating behaviors. Int J Eat Disord. 2001;30(2):161-6.

. Vollrath ME, Landolt MA, Gnehm HE, Laimbacher J, Sennhauser FH. Child

and parental personality are associated with glycaemic control in type 1
diabetes. Diabetic Med. 2007;24(9):1028-33.

Roberts BW, Walton KE, Bogg T. Conscientiousness and health across the
life course. Rev Gen Psychol. 2005;9(2):156-68.

Conner TS, Thompson LM, Knight RL, Flett JA, Richardson AC, Brookie KL.
The role of personality traits in young adult fruit and vegetable consump-
tion. Front Psychol. 2017,8:119.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Associations of children’s Big Five personality with eating behaviors
	Abstract 
	Objective: 
	Results: 

	Introduction
	Main text
	Method
	Dataset
	Participants
	Instruments
	Statistics

	Results
	Discussion

	Limitations
	Authors’ contributions
	References




