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Resumo: Alimentacado Emocional (AE) € definida como comer sob influéncia de
emocdes negativas e estd associada a transtornos alimentares, impulsividade,
depressao e ganho de peso. Entretanto, a literatura nao € clara sobre como essas
variaveis explicam AE. Este estudo buscou identificar preditores da AE e sua re-
lacao com impulsividade, depressao, estilo alimentar e peso corporal em jovens
adultos. Foram examinadas diferencas entre sexo no estilo alimentar e diferen-
¢as na AE entre individuos obesos/com sobrepeso e normais/abaixo do peso.
Duzentos estudantes universitarios preencheram questionarios online avaliando
todas variaveis. Baixo controle inibitorio, sintomas de depressao, sexo feminino e
maior indice de massa corporal predisseram AE. Individuos obesos/com excesso
de peso e do sexo feminino apresentaram aumento da AE. Foram evidenciadas
correlagdes positivas entre Descontrole Alimentar, peso corporal e baixo controle
inibitorio. Os resultados indicam que a AE esta relacionada a fatores psicologicos,
como impulsividade e depressao, e bioldgicos, como sexo € massa corporal.

Palavras-chave: alimentacao emocional, impulsividade, controle inibitorio,
transtorno alimentar, estilo alimentar

Abstract: Emotional Eating (EE) is defined as eating under the influence of ne-
gative emotions, and is associated with Eating Disorders, impulsivity, depression
and weight gain. However, previous literature is not clear regarding how these
variables explain EE. The present study aimed to identify predictors of EE and
its relationship to impulsivity, depression, eating style, and weight status in you-
ng adults. Sex differences in eating style were examined, and differences in EE
between obese/overweight and normal/underweight individuals were tested.
Two-hundred college students completed online questionnaires assessing all
variables. Low inhibitory control, depression symptoms, female sex, and higher
body mass index significantly predicted scores on EE. Obese/overweight and
female participants presented increased EE. Correlation analysis evidenced
positive associations between EE, Uncontrolled Eating, body mass, and low inhi-
bitory control. Results indicate that EE is related to psychological factors such as
impulsivity and depression, and biological factors, such as sex and body mass.

Keywords: emotional eating, impulsivity, inhibitory control, disordered eating,
eating style

Resumen: Alimentacion emocional (AE) se define como comer bajo la influencia
de emociones negativas y se asocia con trastornos alimentarios, impulsividad,
depresion y aumento de peso. Sin embargo, la literatura no es clara acerca de
como estas variables explican AE. Este estudio buscé identificar predictores
de AE y su relacion con impulsividad, depresion, estilo de alimentacion y peso
corporal en jovenes adultos. Se examinaron diferencias entre sexo en el estilo de
alimentacion y diferencias en AE entre sujetos obesos/con sobrepeso y normales/
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con bajo peso. Doscientos estudiantes universitarios
completaron cuestionarios en linea evaluando todas
variables. Bajo control inhibitorio, sintomas de depre-
sion, género femenino y indice de masa corporal mas
alto predijeron AE. Personas obesas/con sobrepesoy
mujeres mostraron aumento de AE. Se evidenciaron
correlaciones positivas entre comida no controlada,
peso corporaly bajo controlinhibitorio. AE esta relacio-
nada con factores psicolégicos, como impulsividad y
depresion, y biologicos, como generoy masa corporal.

Palabras clave: alimentacion emocional, impulsivi-
dad, control inhibitorio, transtorno alimentario, estilo
de alimentacion

Emotional Eating (EE) is a tendency to
overeat under influence of negative emotions
(Van Strien, Frijters, Bergers, & Defares, 1986).
EE is a problematic behavior that has been
associated with Eating Disorders, obesity and
lesser effectiveness of weight loss programs
(Braden et al, 2016; Koenders & Van Strien,
2011). Particularly regarding Eating Disorders, EE
underlies debilitating conditions such as Binge
Eating and Bulimia (Nicholls, Devonport, & Blake,
2016). Eating “emotionally” could be either a
prodrome of these disorders, or some form of
consistent pattern of disordered eating that might
never aggravate enough to be considered a
disorder (Vanik et al., 2015).

EE is recognized as a source of weight gain and
is more frequently reported by obese people (Frayn
& Knduper, 2017). As aresult, weight loss programs
tend to be less effective to participants who report
EE (Koenders & Van Strien, 2011). Emotional eaters
are half as likely as non-emotional eaters to reach
the 10% weight loss goal of standard behavioral
weight loss treatment (Lopez-Guimera et al. 2014).
Despite this statistic, so far very few interventions
have incorporated the treatment of emotional
nutrition into weight-loss interventions. Eating in
the presence of negative emotions has also been
considered a mediator in the relationship between
depression symptoms and weight gain (Lazarevich
et al,, 2016; Van Strien et al., 2016). In this sense,
in an attempt to regulate their emotions people
who incur in EE behavior may use food to avoid
or escape the experience of negative emotions
and cognitions related to depression symptoms
(Konttinen, Mannistd, Sarlio-Lahteenkorva,
Silventoinen, & Haukkala, 2010; Litwin, Goldbacher,
Cardaciotto, & Gambrel, 2016). Clinically, it has been

suggested that EE is a characteristic of atypical
major depression, a condition that often leads
to overeating, weight gain, and increased risk of
obesity (Lasserre et al., 2014).

In addition to depression, another psychological
variable strongly related to emotional eating is
impulsivity. In a study by Van Blyderveen and
colleagues (2016), highly impulsive participants ate
more calories in an induced stress condition thanin
the control condition. Impulsivity was considered
amoderating variable in the relationship between
nutritional intake and negative affect. One of the
factors of impulsivity that is impaired in the ability
to interrupt dysfunctional eating behaviors is
inhibitory control (Jasinska et al., 2012). Individuals
must exert inhibitory control to deal with urges
and resist automatic behaviors (e.g. compulsive
eating). A meta-analysis investigating self-
reported and behavioral measures of inhibitory
control demonstrated that obese individuals show
difficulties in the effortful control necessary for
inhibition (Lavagnino et al., 2016). Impulsiveness
may thus contribute to weight gain by reducing
one's capacity to resist food temptations,
especially in the presence of negative emotions.
Indeed, individuals with low inhibitory control
tend to eat based on taste preference (despite
nutritional value), food-related stimulation (e.g.
watching someone eat), and negative emotional
state (Jasinska et al., 2012). Besides inhibition,
impulsiveness manifests in other forms, such
as a lack of planning abilities that can lead to
reckless actions. Enhanced effortful planning
is a characteristic of Eating Disorders related to
increased diet controland restriction (i.e. anorexia),
whereas decreased planning skills are more
common in bulimic disorders (Rosval et al., 2006).

Apart from psychological characteristics,
biological and cultural components associated
with sex also influence eating styles. Compared
to men, women report an increased frequency of
binge eating, EE, loss of control over eating, and
compensatory behaviors distinctively associated
with bulimia (e.g. vomiting, fasting) (Léffler et al.,
2015; Striegel-Moore et al,, 2009). In weight loss
programs based on dieting, men tend to lose more
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weight (both kg and kg/m?) than women, even
when these programs are effective for both sexes
(Williams et al,, 2015). Exposition to male hormones
(e.g.testosterone) has been suggested as protective
for eating disorders, whilst female hormones (e.g.
estradiol) interact with regulatory metabolism and
can lead to food cravings and disordered eating
(Klump et al. 2017; Krishnan et al., 2016). It is worth
mentioning that these sex differences may also
reflect cultural norms that affect men and women
differently, notably concerning body shape and
body image (Nasser, 2009).

Psychological factors such as impulsivity and
depression, as well as sex-related biological and
cultural factors, seem relevant to eating style.
Therefore, a better understanding of the relationship
of EE with associated factors could help health
professionals to plan tailor-made interventions
on eating behavior, especially on the prevention
of unhealthy weight gain. Thus, the present study
aimed at identifying significant predictors of EE
in young adults. Emotional Eating was compared
between males and females, between obese/
overweight and normal-weight individuals and
between highly impulsive individuals and the
remaining sample. We further tested relationships
among EE, impulsiveness, depression symptoms,
eating style, and weight status. Men and women
were also compared in other eating styles,
impulsivity and depression symptoms.

Method

Participants and procedures

Two-hundred college students (127 females)
between 18 and 29 years of age (M =22.0,SD = 2.73)
participated in this study. They were recruited by
personalinvitation in the University environment,
such as cafeterias and hallways. After signing a
consent form, they were brought to the laboratory,
where they responded to an online questionnaire,
available through the Sosci Survey (soscisurvey.
de) platform. The questionnaire was secured by a
password so that only invited participants could
access the website and any questions regarding
the instruments could be readily answered by
researchers and trained assistants. Participants

spent about ten to fifteen minutes to answer
the entire questionnaire. They informed age,
sex, race/ethnicity, height, and current weight.
Participants had the guarantee in the written
consent form that their data would be handled
only by the researchers of this study. Inclusion
criteria were as follows: age between 18-29 years;
and enrollment in a University. There was no
exclusion criterion. In agreement with national
regulations, procedures were approved by the
Ethics Committee of the Institute of Psychology
(protocol number 67411317.0.0000.5334).

Measures

Three-Factor Eating Questionnaire (TFEQ-R21).
The TFEQ-R21 (Natacci and Junior, 2011) was
developed by Stunkard and Messick (1985);
three dimensions evaluate eating styles in
TFEQ-R21 (reliability for the current sample is
displayed): Emotional Eating (EE; Cronbach a =.917),
Uncontrolled Eating (UE; a = .812) and Cognitive
Restraint (CR; a = .782). Its factorial structure was
confirmed in a Brazilian sample, with nine UE items,
six EE items, and six CR items (Medeiros, Yamamoto,
Pedrosa, & Hutz, 2016). ltems are displayed on a
four-point scale, except for the last item of CR,
which requires a response on an eight-point scale.
Uncontrolled Eating refers to overeating or to a
disposition to eat in the presence of food-related
stimuli. Cognitive Restraint is usually considered
as dieting attempts and strategies employed to
control food intake or weight gain.

Barratt Impulsiveness Scale (BIS-11). BIS-11 is
a 30-item instrument, with responses on a four-
point Likert scale. It was adapted and translated
to Brazilian Portuguese with good psychometric
properties, though its original factorial structure
has not been confirmed (Malloy-Diniz et al., 2010,
2015; Vasconcelos, Malloy-Diniz, & Correa, 2012). A
structure with two factors - Difficulties in Inhibitory
Control (BIS-IC, a = .819) and Non-Planning (BIS-
NP, a = .666) was chosen for this study, since it
has been reported as more reliable for the version
in Brazilian Portuguese (Malloy-Diniz et al., 2015).
BIS-IC is thought to reflect both attentional and
motor dimensions of impulsiveness, referring
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to a general restlessness or a propensity to act
without deliberation. BIS-NP encompasses lack
of scrutiny towards future actions and events.

Depression, Anxiety, and Stress Scale (DASS-
21). The DASS-21 evaluates three dimensions of
negative affect with responses in a four-point
Likert scale (Lovibond & Lovibond, 1995). This
21-item version has been widely used and its
three-factor structure has been confirmed (Henry
& Crawford, 2005). DASS-21 was translated and
adapted to Brazilian Portuguese (Vignola & Tucci,
2014). In the present study, we tested the effect of
depression (a =.889), anxiety (a = .846) and stress
(a = .855) symptoms.

Statistical Analyses

Descriptive statistics and Pearson's correlations
were performed using all scale measures.
Multivariate ANOVA was used to compare males
and females in the variables BMI, EE, Uncontrolled
Eating, Cognitive Restraint, Depression, BIS-11, BIS-
IC, and BIS-NP. Differences in EE between obese/
overweight (n = 56, BMI 2 25.0) and hormal weight/
underweight participants (n = 144, BMI < 25.0) were
assessed using a t test. EE was also compared
between highly impulsive individuals (with a BIS-11
score of 72 or higher) and the remaining sample
using a t-test. The cutoff point of 72 in the BIS-11
has been suggested by the literature to distinguish
individuals with high impulsiveness (Reid et al.,
2014; Stanford et al., 2009).

Variables significantly correlated to EE that
would not violate the colinearity assumption
were considered for the hierarchical regression
model to predict EE. Previous literature was also
examined for promising variables for the model.
First, we tested a model with a single variable
(BMI), rendering a significant prediction (R?) of 6.6%
in the variance of EE. Then, sex was added to the
model, increasing its prediction to 12.1%. BIS-IC
increased R2to 18.3%. Lastly, depression, anxiety,
and stress symptoms were included, increasing
explained variance to 23.8%. However, anxiety and
stress were non-significant predictors (p > .05),
and showed increased VIF (> 2.00), suggesting

collinearity problems. We excluded both variables
and restarted the model as before, with only
depression symptoms in the last step. The final
model showed a total significant prediction of
23.5% of EE variance, with VIF values between 1.01
- 1.14. Autocorrelation of residuals was adequate,
as revealed by inspection of the Durbin-Watson
statistic (2.134). All models and all variables in
the final model were statistically significant (p <
.01). All analyses were performed using SPSS 22
(IBM Corporation), and in all cases a significance
threshold of .05 was adopted.

Results

Demographics

Mean Body Mass Index (BMI) and Standard
Deviation are shown on Table 1. According to
the World Health Organization charts (De Onis &
Habicht, 1996), 20 participants (10%) were below
the threshold for normal weight (BMI < 18.5); 46
individuals (23%) presented overweight (BMI = 25)
and 10 participants (5.0%) were considered obese
(BMI =2 30). Over three quarters of participants
(76.5%, n = 153) reported being white, whereas
23% (n = 46) were black. One participant (0.5%)
self-declared as native/indigenous.

Female participants reported significantly more
EE than their male counterparts [F(1,198) - 9.84, p =
002, np® = .0461. Males, on the other hand, showed
greater scores for BIS-NP [F(1, 198) = 4.77, p = .030,
np? = .024l. Men and women had no significant
difference on BMI, Uncontrolled Eating, Cognitive
Restraint, depression symptoms, inhibitory control
and generalimpulsiveness. Mean scores for males
and females are displayed on Table 1. Obese/
overweight participants showed higher scores on
EE than other participants [£(198) = 2.74, p = .007, d
= 0.431]. We found 51 participants who would be
categorized as “high impulsiveness” and compared
their EE scores with the remaining participants.
Impulsive individuals (with a BIS-11 score of 72 or
higher) showed increased EE (n = 51, M = 16.2) in
comparison to the remaining participants (n = 149;
M =13.9), (198) = 2.06, p = .003, d = 0.471.
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Correlations

Total BIS-11 impulsivity score correlated
positively with Depression (r = .230, p < 0.01),
Emotional Eating (r =.184, p <0.01) and Uncontrolled
Eating (r = .159, p = .024). Regarding the two
factors of the BIS-11, EE presented a positive
correlation with the BIS-IC dimension only (r = .279,

p <0.01). Non-Planning impulsivity presented a
negative and significant correlation with Cognitive
Restriction (r = -.235, p < 0.01). Difficulties in
Inhibitory Control also had a positive correlation
with BMI (r=.146, p =.039). EE correlated positively
with BMI (r = 256, p <0.01). Table 1 shows all the
correlations of the study.

Table 1 - Correlations and Sex Differences for Scores on BMI, Eating Style, Depression Symptoms,

and Impulsivity

Total Females Males
Variable M M M 1 2 3 4 5 6 7
(SD) (SD) (SD)
L BMI 232 229 23.6
' (4.14) (4.30) (3.85)
> EE 14.6 153’ 132 256"
' (4.76) (4.67) (4.66) )
19.7 20.12 10.0
.UE 1 583"
3 (4.64) (4.63) (4.61) 33 593
14.2 14.6 137
.CR 126 172" 112
4 (4.49) (4.76) (3.94) 7
. 12.2 11.9 12.8 X .
5. Depression (10.3) (10.2) (10.5) 005 .309 168 .001
63.9 63.6 64.4 .
. BIS-11 12 184" 1 -.032 230"
6.8IS (11.0) (11.3) (10.4) ° 84 59 03 30
42.3 42.1 42.6
. BIS-IC 1467 279" 273" .06 326" 017"
7 (8.27) 877) (738) 4 79 273 43 o
17.3 16.8 182"
8. BIS-NP .06 -.0 -10 -235" 016 727" 429"
(4.27) (3.96) 4.67) 3 49 3 35 727 429

Note. M and SD represent mean and standard deviation. " indicates p <.05. " indicates p < .01. * indicates signifi-
cantly higher score (sex comparison: MANOVA, p < .05). BMI: Body Mass Index (kg/m3); UE: Uncontrolled Eating;
CR: Cognitive Restraint; BIS-11 total Barrat-11 score. BIS-IC: BIS-11 Inhibitory Control; BIS-NP: BIS-11 Non-Planning.

Predictive model for Emotional Eating

Hierarchical linear regression models were
tested to predict EE with the independent
variables BIS-IC, depression, sex, and BMI. The
first model included only BMI and presented r =
256, F(1, 198) = 13.94; the second model added
sex, resulting in r=.349, F(2,197) = 13.62. The third
model included BIS-IC, resulting in r = 428, F(3,

196) = 14.64. Finally, the fourth model included
depression symptoms (after excluding anxiety
and stress symptoms due to multicollinearity
problems), with r =.484, F(4, 195) = 14.94, predicting
23.5% of the variance of EE.

BMI (B = 229) solely predicted 6.6% of the variance
of the dependent variable. Female sex (B = .247)
increased 5.6%, BIS-IC (B = .174) increased 6.2%,
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and depression symptoms (B = .240) added 5.1% to
the prediction. Betas are standardized and refer to
the final model. All models were significantina p <
.05 level (Table 2). By including variables as single
predictors in the model, we could observe that
depression was the best sole predictor (r = .10, p <
.05), and sex had the lowest predictive ability (r =

Table 2 - Hierarchical Regression

.05, p <.05). However, the variable sex contributes
very similarly when included first or last in the
predictive model(in the final model shown in Table
2,itis second to last). This indicates a significant part
of the contribution of depression is shared with other
variables, while the female sex has a low but rather
exclusive contribution to predicting EE.

B SE Beta t P 95% Cl
Lower Upper
Bound Bound
1 BMI 29 .08 25 373 .000 139 450
BMI 32 .08 28 412 .000 166 469
2
Sex 2.3 66 24 3.53 .001 1.033 3.641
BMI 28 .08 24 3.66 .000 127 424
3 Sex 2.3 64 24 372 .000 1118 3.639
BIS-IC 14 .04 25 3.84 .000 .070 219
BMI 26 .07 23 3.60 .000 119 407
4 Sex 2.4 .62 25 3.03 .000 1.217 3.665
BIS-IC 10 .04 17 2.61 .010 .025 176
Depression 11 .03 24 3.62 .000 .050 171
Discussion and psychological pressure for thinness (Klump,

This work might aid researchers interested
on eating styles and clinicians who carry out
interventions on eating habits. In a sample
consisting of young college students, we were
able to identify theoretically and clinically
relevant predictors of EE. We also investigated
relationships between EE, psychological and
demographics variables, eating style and BMI.

As expected, women reported increased EE;
it has been previously reported that women are
more prone to eat under influence of negative
emotions, and that result had already been
observed on the Brazilian version of the TFEQ-R21
(Loffler et al, 2015; Medeiros et al., 2016). Biological
and cultural aspects that differentiate men and
women have been shown to interfere with eating
behavior, such as hormonal profile, distinct brain
activation for food images, incentive for sports,

Culbert, and Sisk, 2017; Nasser, 2009; Vari et al.,
2016; Wang et al., 2009). Regarding impulsivity,
men reported greater difficulties planning
behavior, which is in accordance to previous
findings of a meta-analysis by Cross, Copping,
and Campbell (2011) in which men displayed
unplanned imprudent behavior more frequently.
Besides, highly impulsive individuals had higher
EE scores, which corroborates with data in the
literature that relate impulsivity to nutritional
intake in emotionally negative situations (Van
Blyderveen et al,, 2016).

Obese and overweight individuals reported
increased EE, in consonance with previous
literature (Bénard et al., 2017). Moreover, BMI was
significantly correlated to difficulties in inhibitory
control, suggesting that impulsive individuals
can be at risk of weight gain. It has been shown
that individuals with obesity display increased
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impulsivity on self-reported measures and
behavioral tasks, such as the Go/NoGo, which
challenges inhibition capacities (Lavagnino et
al., 2016). The BIS-IC dimension analyzed in this
study comprises attentional and motor impulsivity.
These factors are critical to maintain or regain
control over eating habits by avoiding food-
related stimuli (Smith et al,, 2018) or refraining to
respond in customary patterns (e.g. overeating,
binge eating) (Kakoschke et al., 2017).

A study with the Brazilian version of the
TFEQ-R21 provides data-derived, theoretically
oriented clusters for the distribution of eating
styles in both sexes (Medeiros et al., 2016). One
of these clusters is prominently feminine and
displays emotional and uncontrolled eating
styles, along with increased BMI. We also found
a significant association between Uncontrolled
Eating and EE scores. Some authors argue that EE
is a stage of uncontrolled eating, in a continuum
between healthy eating and severely disordered
eating, such as bulimic behavior (Vainik et al.,
2015). Future investigations could help clarify this
controversy by applying a rationale to discriminate
impulsive and compulsive characteristics
evaluated by the TFEQ-R21 (Robbins, Gilan, Smith,
de Wit, & Ersche, 2012). The Uncontrolled Eating
dimension assesses both susceptibility to food
stimulation (i.e. desire to eat elicited by food odor,
watching someone eating etc.) and difficulty to
stop eating (i.e. eating in the absence of hunger,
overeating, loss of control etc.) - which may be
differentiated based on impulsive and compulsive
aspects, respectively.

Theoretical models developed to describe and
interpret the relationship between negative affect
and overeating are not fully supported by empirical
research, possibly due to lack of suitable methods
and adequate understanding of the variables
involved, including EE itself (Bongers & Jansen,
2016). An approach based on neurocognitive
systems of impulsivity and compulsivity is
suggested to differentiate automatic actions
towards food-related stimuli (impulsivity) from
unadaptive recurrent stereotypical behavior
(compulsivity) (Robbins et al., 2012).

This study should be interpreted considering its
limitations: the sample might not be representative
of individuals with different socioeconomic and
educational status. There were no inclusion or
exclusion criteria other than age, resulting in a
sample that is not generalizable to people with
Eating Disorders. Lastly, self-reported measures
of EE are considered problematic due to their
low predictive value, in addition to the difficulty in
assessing eating behavior, emotional experience,
and the relationship among these (Evers et
al., 2009). Further studies may investigate the
relationship between clinical and control groups,
and include different assessment measures such
as neuropsychological instruments and behavioral
measures, in addition to psychometric scales.

Conclusion

Results from the current study can help health
professionals tailor interventions for individuals
struggling to regulate the interaction between
negative emotions and eating behavior. The
predictive model for EE in this sample involved
female sex, increased BMI, depression symptoms
and low inhibitory control. Impulsive individuals
reported increased food intake during distress,
especially if they were female. This eating style
can lead to weight gain in the long term (Koenders
& van Strien, 2011). Thus, interventions aiming
to prevent or treat unhealthy weight gain and
disordered eating should address self-control,
negative affect, emotion regulation, and healthy
habits, in consonance with sex-related innate
and cultural differences. Capacity to plan is an
important ability to project favorable behavior,
and was significantly hindered in men, whereas
women seemed more susceptible to eating
under emotional distress. This study is relevant
to understand the phenomenon of EE in young
individuals, considering there are people who use
food to regulate and escape emotions, or make
hasty food-related decisions, possibly increasing
the risk of Eating Disorders and unhealthy weight
gain, besides having greater difficulty in the
treatment of weight control.
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