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Abstract

Purpose — Understanding humans’ food intake practices is helpful in reducing health problems. The
purpose of this study was to investigate the relationships between eating behaviours and binge eating and to
examine the influence of sex and weight status on these relationships.

Design/methodology/approach — A total of seventy-eight participants (39 with overweight; mean age:
38.1 =+ 6.3 years; body mass index [BMI]: 25 = 5.7 kg/m?) underwent measurements of binge eating, eating
styles and body compositions. A hierarchical multiple regression analysis was performed to predict binge
eating as a function of eating styles and demographic variables.

Findings — Women presented higher levels of binge eating symptomatology and emotional eating than
men. The analysis showed that age and gender did not emerge as important predictors of binge eating. In
contrast, emotional and external eating and BMI were found to be important predictors of binge eating. The
results indicate that higher emotional and external eating behaviour with higher BMI are important risk
factors for binge eating in a non-clinical sample.

Originality/value — In this study, BMI was used as a causal factor rather than a consequence of deregulation of
eating behaviour. An individual’s tendency to binge eat may be determined by BMI, emotional eating and sensitivity
to environmental food stimuli. Understanding sex differences and causal relationships between eating behaviours is
critical for the prevention and treatment of obesity and related health problems and for proper dietary management.
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Introduction

Human behaviours related to food intake, which influence the frequency of eating, meal size,
meal content and attitude to meals, are described as “eating behaviours.” Food intake and
eating behaviour are the result of numerous complex regulatory mechanisms, including both
homeostatic and hedonic/non-homeostatic processes and can manifest as eating in the absence
of energy or metabolic deficits (Liu and Kanoski, 2018). Individual differences in eating
behaviour should at least partly explain individual differences in obesity (Vainik et al., 2019).
Many eating-related constructs have been proposed to explain obesity, such as emotional
eating and binge eating, both of which emphasize loss of control over food intake. Nevertheless,
the indicators for these two constructs of uncontrolled eating are quite different.

The concept of emotional eating refers to the tendency to eat in response to emotional triggers
as opposed to a true physiological need for food, such as negative emotions or stress (Bongers
and Jansen, 2016) and positive emotions (Cardi et al, 2015). Moreover, emotional eating tends to
co-occur with overeating in response to food-related cues such as the sight and smell of attractive
food (Van Strien, 2018), where emotional eaters shift their attention away from their affect by
narrowing it to the immediate (food) environment with the resulting external eating. In fact,
emotional eaters as compared to non-emotional eaters report greater consumption of high fat and
sweet snacks (Camilleri e al, 2007). Importantly, emotional eating is associated with increased
body mass index (BMI), greater waist circumference, more body fat and abdominal obesity
(Péneau et al, 2013; Bourdier et al.,, 2018; Konttinen et al,, 2019; Nightingale and Cassin, 2019) and
may be an explanatory factor of the weight regain of many dieters (Van Strien, 2018). Thus,
emotional eating is one factor that may be related to overeating (Frayn and Kniuper, 2018), and
to binge eating, that is characterized as the consumption of an unusually large amount of food
over a short period of time coupled with feelings of loss of control during the eating episode
[American Psychiatric Association (APA), 2013]. Importantly, emotional eating and binge eating
are distinct constructs. In that, emotional antecedents are neither required to trigger overeating
such as binge eating (APA, 2013) nor is eating an unusually large amount of food over a short
period of time required for emotional eating. Moreover, binge eating has marked feelings of loss
of control during the eating episode (APA, 2013), a clinical feature unshared by emotional eating.
That said, emotional eating and binge eating share negative consequences such as weight gain
over time or possible development of obesity (Udo and Grilo, 2018).

As obesity has reached epidemic proportions (WHO, 2020) and the evidence that emotional
eating is a possible motivator or mediator between obesity, disordered eating and various health
problems suggests that reducing emotional eating could be an important treatment goal for both
obesity and its health consequences. In a recent study, Vainik and colleagues (Vainik ef al, 2019)
reviewed cross-sectional and longitudinal data and showed that uncontrolled eating, including
emotional and binge eating, is phenotypically and genetically related to BMI and food intake. The
authors’ concluding remarks are that uncontrolled eating and BMI tend to be separable
phenomena that influence each other. Thus, there is great potential in the design of studies to
understand the dynamics between this uncontrolled eating, food intake and BMI. Although it is
clear that eating behaviours and BMI are closely linked across the life span (French et al, 2012),
there is no conclusive facts about the relationship between problematic eating behaviours and
body weight.

The main aim of the study was to investigate the relations between uncontrolled eating
behaviours, demographic and anthropometric variables. The objective was to test
differences between normal weight and overweight asymptomatic adults for uncontrolled
eating and explored the associations of demographic variables, BMI and emotional/external
eating to overeating practice. As high BMI is most often the result of an excessive intake of
calories in relation to energy expenditure (Hill et al,, 2013), the link with overeating seems



obvious. In this study, we hypothesized that BMI is a causal factor and no longer a
consequence of a deregulation of eating behaviour and that higher BMI can also lead to
higher uncontrolled eating.

Materials and methods

Study design and participants

Participants from the general population who met the inclusion criteria and passed the
baseline physical examination were included in the cross-sectional study. The exclusion
criteria were the presence of cardiovascular, endocrine, acute or chronic inflammatory
diseases, taking medication for lipid metabolism or psychiatric disorders and unstable
weight in the last threemonths, BMI < 30kg/m? A physician confirmed the health
conditions of the participants through a complete review of medical history and physical
examination. Of the 182 volunteers screened for eligibility, 86 participants did not meet the
criteria for inclusion in the study and were excluded. After this exclusion of participants, we
calculated (a priori) the minimum required sample size for a multiple regression study,
taking into account the desired probability level, the number of predictors in the model, the
anticipated effect size and the desired statistical power level. With an anticipated effect size
() of 0.35, a desired statistical power level of 0.8, a number of predictors of 6 and probability
level of 0.05, the calculated minimum sample size was 46. Of 124 eligible participants, 18
participants did not complete all questionnaires, and 78 adults, aged between 25 and
49 years (38.1 = 6.3 years; 23 women), completed the study.

All the participants gave their informed consent prior to their inclusion in the study. The
study protocol and the potential risk of the study were fully explained to the participants
before they provided written informed consent. The protocol was designed at the
Department of Nutritional Counselling and Dietetics of the Faculty of Health Sciences and
approved by the institution’s Ethics Committee.

Eating behaviour assessment

Eating behaviour was assessed with the Dutch Eating Behaviour Questionnaire (DEBQ)
(Van Strien et al., 1986). The DEBQ consists of 33 items, 13 on emotional eating (e.g. “Do you
have a desire to eat when you are irritated?”), 10 on external eating (e.g. “If food smells and
looks good, do you eat more than usual?”) and 10 on restrained eating (e.g. “Do you try to eat
less at mealtimes than you would like to eat?”). All items were rated on a five-point scale
with response categories ranging from 1 “never” to 5 “very often.” The three scales are
based on different aspects of eating behaviour and provide insight into the structure of
eating behaviour and the different causes of potential overeating. The questionnaire was
translated into the Slovene language, and back translated, for research purposes before we
obtained permission from the publisher to use it (Boom Test Publishers, Amsterdam). In this
sample, the calculated alpha coefficients ranged from 0.92 to 0.94 for the restrained eating
subscale, 0.96 to 0.97 for the emotional eating subscale and 0.79 to 0.84 for the external
eating subscale.

Binge eating behaviour assessment

Tendencies to overeat were evaluated by asking participants to indicate how many out of
the last seven days they had “rapidly consumed an excessive amount of food.” Participants
were asked to rate ten items and indicate whether the description of the behaviour and
feelings related to their dietary situations/habits was “true” or “not true.” The items were
developed on the basis of the definition found in the Diagnostic and Statistical Manual of
Mental Disorders (APA, 2013) of binge eating (i.e. binge episodes associated with loss of
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control) and the use of literature in this field (Mason and Lewis, 2014). Item examples
included: “T can eat many different foods at once,” “I cannot control myself, I feel extreme
hunger,” “I swallow food, I eat very fast and do not even notice how much I eat,” “T eat until I
feel I have overeaten,” “I eat even though I am not hungry” and “I feel guilty after such a
meal.” The answers were rated 0 or 1 (0 — not true, 1 — true). As a result, their cumulative
answers could range from 0 to 10. Higher scores mean a (more frequent) occurrence of
features/symptomatology associated with episodes of binge eating. In this sample, the
calculated alpha coefficient was 0.90.

Anthropometric measurements

Body weight, height and BMI: Body height was measured with a Leicester height measure
at 0.1 cm accurate, in a standing position, without shoes. Body weight was measured in light
clothing and with no shoes using a digital scale with an accuracy of 0.1kg. BMI was
calculated using a standard formula: BMI = body weight (kg)/height (m?).

Procedure

The purpose of the study and its procedures were fully explained to all participants, and an
informed written consent was obtained from each participant. Ethical considerations,
including anonymity, confidentiality and voluntary participation, were considered in
accordance with the American Psychological Association’s Ethical Principles in accordance
with the Helsinki-Tokyo Declaration (Carlson et al, 2004). All measurements used in the
study were individually conducted at the Faculty of Health Sciences by a trained
psychologist and nutritionist.

Data analysis

The data were analysed with the IBM SPSS Statistics 24 for Windows. All variables were tested
for normal distribution (Kolmogirov-Smirnov test and Shapiro-Wilk test). In addition to
descriptive statistics, Cronbach’s alphas were calculated to assess the internal consistency of the
measurement instruments. Mann-Whitney U test was used to investigate differences between
BMI groups according to eating behaviours. Spearman’s correlation analyses were performed to
examine the associations between eating behaviour styles, BMI and binge tendencies. Statistical
significance was set at p < 0.05. Furthermore, hierarchical multiple regression was used to
determine the extent to which the studied variables could be viewed as predictors of binge eating.

Results

General characteristics of the sample and eating-related styles

The final analytic sample included 78 participants aged between 25 and 49 years (mean = 38.1),
the majority of whom were female (67 %). In total 10% of respondents were in a relationship,
35% were married and 20% were single. Almost half (i.e. 42%) of the participants lived in a
household with four persons, a quarter (25%) in a household with two persons, 8% cohabitated
with more than five persons and 10% lived alone. Descriptive statistics for the whole sample
(mean, standard deviation, skewness and kurtosis values) are presented in Table 1. Although
the mean values for the DEBQ subscales were slightly above average, considerable variability
was observed, particularly in external and restrained eating subscales. Both the Kolmogorov-
Smirnov and Shapiro-Wilk tests were used to verify the normality assumption. The results
revealed that some of the data did not follow normal distribution; therefore, non-parametric
statistics were performed during further analyses.



The mean BMI (weight in kilograms/length in metres raised to the square) was 25.0 and
ranged from 19.1 to 30.0 representing a wide range of lean to overweight subjects.
According to the anthropometric parameters, they were grouped into normal weight and
overweight group. Overweight and obesity were defined as BMI 25-29 and >30kg/m?,
respectively, by large waist circumference (>94 cm in men and 80 cm in women) and by
high % of total fat (>21.5% in men and >32% in women) (data not shown). Participants
with at least two of these characteristics were classified as member of the overweight group
which finally consisted of 39 overweight members, 13 males and 26 females. The members
of the normal weight group were selected with regards to the characteristics of the
overweight group members so that both groups were equivalent in terms of relevant factors
(ie. gender, age, health state). The final sample of control group consisted of 39 normal
weight members, 13 males and 26 females.

Differences in eating — related styles and binge eating

Differences in DEBQ subscales between the BMI groups and gender are presented in Table 2. In
the normal weight group, the mean BMI was: 229 * 2.3 for men and 20.8 * 2.3 for women; in the
overweight group: 289 * 2.9 for men and 28.3 = 1.7 for women (Table 2). Pairwise comparisons
revealed that overweight participants scored higher on the emotional eating subscale than
normal-weight participants (p = 0.01). No significant differences were observed in external and
restrained eating/restriction among the two BMI categories. There were gender differences found
in emotional eating — with overweight women reporting more emotional eating behaviours (p =
0.01) than normal-weight women. When we compared normal-weight and overweight men, we
found no statistically significant differences (p = 0.05) in eating behaviours.

Furthermore, the Mann-Whitney test showed that normal-weight participants scored
lower than overweight participants on the binge eating scale (p = 0.00). It should be noted
that a higher value on the above scale means a more (frequent) occurrence of tendencies to
overeat associated with episodes of binge eating. Gender differences were found for binge
eating with overweight women reporting more binge eating tendencies (p = 0.00) than
normal-weight women. Overweight men reported more binge eating tendencies than
normal-weight men did (p = 0.00).

Predicting binge eating: relations to eating-related styles, age and body mass index

The aim of the study was to explore the possible relationship between the binge eating and
eating styles, e.g. emotional, external and restrained eating behaviour, and BMI. Spearman’s
correlation analysis revealed that binge eating was significantly correlated with emotional

Min Max Mean *+ SD
Age (years) 25 49 381*6.3
BMI (kg/m?) 19.1 30.9 25+59
Body fat (%) 10 42 27+5
DEBQ"
Emotional eating 1.0 45 1.8+09
External eating 18 48 2906
Restrained eating 12 4.3 2606
Binge eating 0.0 10.0 19=x35

Notes: “DEBQ = Dutch Eating Behaviour Questionnaire. Descriptive statistics for the eating behaviour
variables are presented as mean * SD
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Table 2.
Differences in the

DEBQ subscales and
binge eating between

participants

according to BMI and

gender

Differences
Normal weight Overweight between groups
n Mean + SD Mean = SD P-value

BMI (kg/m?) 78 214+23 286+23 <0.01
Men 26 229+23 289+29 <0.01
Women 52 209+26 283+17 <0.01
Body fat (%) 78 21+5 33+6 <0.01
Men 26 15+5 25+3 <0.01
Women 52 24+5 39=+4 <0.01
Emotional eating 78 1.6+09 22+08 <0.05
Men 26 1504 1605 ns
Women 52 1.7+0.8 24+0.7 <0.05
External eating 78 29*06 31+06 ns
Men 26 27+04 29+05 ns
Women 52 28+0.6 3006 ns
Restrained eating 78 26+06 25+05 ns
Men 26 24+06 25+0.2 ns
Women 52 26*0.6 29+05 ns
Binge eating 78 05+16 26+23 <0.01
Men 26 02+08 17+23 <0.01

omen 52 06+18 32+26 <0.01

Notes: All values are mean * SD. Comparisons of eating behaviour between the two groups (for males
and females separately) were tested with Mann-Whitney U-test. P-value less than 0.05 was considered as
statistically significant (ns, non-significant)

eating (» = 0.62, p = 0.01), external eating ( = 0.45, p = 0.01) and with BMI (» = 0.52, p = 0.01)
(Table 3). The tendency to overeat was not correlated with restrained eating, gender or age.
Correlations between DEBQ subscale were: between emotional and external » = 0.52,
emotional and restrictive » = 0.23, external and restrictive » = 0.19.

A hierarchical multiple regression analysis with binge eating as the dependent variable was
performed to examine the predictive validity of eating styles (e.g. emotional, external and
restrained eating) and demographic variables (Table 3). These analyses revealed that at Step 1,
age and gender did not contribute significantly to the regression model (p = 0.05); however,
these two variables accounted for 2% of the variation in binge eating, and only gender (8 =
0.18; p = 0.050) was an important predictor of binge eating. BMI was entered as a control
variable in Step 2 of the model. Introducing BMI as an independent variable in Stage 2 of the
regression model explained an additional 27% of the variation in binge eating, and BMI was a
significant predictor of the tendencies to overeat. The addition of emotional eating as a
predictor to the regression model at Step 3 revealed that emotional eating was a significant
predictor of binge eating (8 = 0.42, p = 0.00) and accounted for an additional 13% of the
variance in binge eating. In Step 4, external eating was added: it was a significant predictor of
binge eating (8 = 0.22; p = 0.00), and it contributes significantly to the regression model and
accounted for 3% of the variation in binge eating. In Step 5, restrained eating was added, but it
did not contribute significantly to the regression model. Overall, the final model explained 42%
of the variation in binge eating (total R = 0.42; p = 0.00).

Discussion
We hypothesized that BMI is a causal factor and no longer a consequence of a deregulation
of eating behaviour and that higher BMI can also lead to higher uncontrolled eating. In this



Dependent variable

Binge eating

Predictor 7 AR b B b
Step 1 0.02 0.13

Age (years) 0.09 0.05 ns
Gender 0.20 0.18* 0.05
Step 2 0.26 0.00

BMI 0.527% 0.51%%* <0.01
Step 3 0.39 0.00

Emotional eating 0.62%* 0.42%%% <0.01
Step 4 0.42 0.00

External eating 0.45%* 0.22%* <0.05
Step 5 0.42 0.00

Restrained eating 0.21 —0.08 ns

Total R 0.42

Notes: 7 = 78; *Hierarchical regression involving the entry of predictor variables into the analysis in steps
(stepwise). Linear correlation obtained from Pearson correlation test (). AR? = the change in B2 value for
each subsequent step of the model, resulting from the addition of a predictor to the regression equation. 8 =
the beta values in regression are the estimated coefficients of the explanatory variables. P-value less than
0.05 was considered as statistically significant (ns, non-significant)
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Table 3.

Linear and
hierarchical multiple
regression analysis
predicting binge
eating*

study, binge eating behaviour was associated with higher BMI, and significant associations
were found between emotional eating and BMI. Additionally, according to the results of the
regression analysis, BMI and emotional/external eating had significant positive effects on
binge eating behaviour. Thus, participants with a higher BMI who reported more emotional
eating were more involved in binge eating and had more pronounced tendencies to overeat.
Our findings support the hypothesis of the study that a higher BMI indeed could present a
causal risk factor for uncontrolled eating behaviour and no longer a consequence of a
deregulation of eating behaviour likely in a non-clinical sample.

This association found in the present study between uncontrolled eating and BMI is
consistent with previous investigations, where the studies suggest a more complex picture,
with changes in body weight also affecting eating behaviours (Boggiano et al, 2015).
Additionally, based on some longitudinal findings summarized in the paper of Vainick et al.
(2019), uncontrolled eating can lead to higher BMI, but higher BMI can also lead to higher
uncontrolled eating. A possible interpretation is that uncontrolled eating and BMI share a
set of genes, which cause both variation in BMI and variation in uncontrolled eating
(Vainick et al., 2019).

Regarding eating behaviour in relation to weight in this study, a significant difference
between normal weight and overweight participants was found only in emotional eating.
Few studies have examined emotional eating and body weight over time (Hays and Roberts,
2008) and showed that emotional eating was an important correlation of later body weight
and BMI. Although this study is limited to the characteristics of the sample (i.e. including
only older women), the results provide evidence that emotional eating can influence later
body weight and the development of obesity and appears to be an important factor related to
body weight over time.

Furthermore, females with overweight reported higher emotional eating and dietary
restrictions (i.e. restricted food intake) compared to overweight men. This finding is in line
with the reports of studies which emphasise the importance of demographic factors,
especially gender (Yu et al., 2018), in the development of eating styles. Overall, some studies
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show that the influence of stress and eating styles on food intake and obesity is stronger in
women than in men (e.g. Lluch et al., 2000; O’Connor et al., 2008).

In this study, binge eating behaviour was positively correlated with emotional and
external eating, which was found to be in agreement with some previous studies (Pinaquy
et al.,, 2003; Schulz and Laessle, 2010; Stice et al., 2002). Cross-sectional study (Scherwitz and
Kesten, 2005) showed that emotional eating is a factor which is positively associated with
the self-estimated frequency of binge eating. In addition, the participants with overweight
differed from normal weight of the same age in that they reported a higher frequency of
binge eating and a higher level of emotional eating. Results reported by some studies show
that women have a significantly higher prevalence of overeating and also overeating-related
eating disorders than men (Treasure et al, 2010). Regarding the effects of sex on food
cravings, Imperatori and colleagues found that females with overweight or obesity were
more likely to experience cravings than males (Imperatori ef al, 2013), and Chao and
colleagues highlight that females had significantly higher cravings for sweets than males
(Chao et al., 2015). However, it is not known whether different psychological factors related
to eating have a similar relationship with eating behaviours and obesity indicators in both
gender, as most studies on the psychological aspects of eating have included only women.
Because individuals who exhibit high levels of uncontrolled eating at baseline generally
tend to gain weight over time (French et al, 2012), the detection of uncontrolled eating
behaviours (such as emotional eating and binge eating) is essential not only for the
prevention and treatment of excessive body weight but also of other medically related
conditions, particularly in asymptomatic young populations. Teaching effective coping
strategies along with nutrition education is particularly important in weight loss treatments
which have repeatedly shown to be ineffective in reducing overeating based on behaviour
alone (lacovino et al., 2012), as they are unlikely to target eating styles. Therefore, it is
perhaps important that professionals working with individuals with overweight and obesity
record and evaluate eating behaviour and possibly other clinically relevant symptoms, such
as depressive symptoms (Mason and Lewis, 2014), and adjust interventions according to
these characteristics.

This study has some limitations. Being cross-sectional in nature, it does not allow for the
detection of any causal relationship between the variables taken into account. Next, certain
important data of this study were self-reported. In spite of the limitations, one of the
strengths of the study is that weight and height were measured in each participant, which
provides more accurate information than self-reported methods.

Conclusions

In the present study, BMI, emotional eating and external eating were found to be important
predictors of binge eating in adult men and women. Importantly, in this nonclinical sample,
BMI was a causal factor rather than a consequence of deregulation of eating behaviour. It
appears that uncontrolled eating and BMI are somewhat separable phenomena mutually
influencing each other. However, other factors contributing to uncontrolled eating and BMI
should also be considered.

A holistic approach to obesity prevention and management should include the detection
of both weight loss and reduction of uncontrolled eating, in addition to other risk factors for
obesity. Adequate management of emotions, recognition of individuals prone to binge eating
and nutrition education are critical in asymptomatic young and adults to reduce the high
risk of obesity.
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