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Abstract

Purpose This study aimed at testing the validity and reliability of the Emotional Overeating
Questionnaire (EOQ) in a sample of Italian adults with obesity, overweight or normal weight.
Materials and methods Participants were 314 Italian adults (72.6% females, aged 18—76 years)
with obesity (27.4%), overweight (21.3%), or normal weight (51.3%), who completed the EOQ and
measures of binge eating, mental well-being, and mindful eating. Retesting was performed 4 weeks
later in a randomly selected subsample of 60 participants. Factor structure of the EOQ was
estimated by confirmatory factor analysis (CFA). Reliability was tested with McDonald’s @ and
ordinal a coefficients for internal consistency and Cohen’s weighted Kappa coefficient (K,) for
test—retest reliability.

Results Based on CFA, the five negative emotional items formed one factor (EOQ-5) with good
reliability (w = 0.89; ordinal a = 0.88; K,,= 0.71), while the item referring to happiness was
dropped. EOQ-5 scores were associated with higher binge eating, lower mental well-being, and
lower mindful eating. A cut-off point of two identified individuals at risk for binge eating disorders
with 75% sensitivity and 67% specificity. Negative emotional overeating was more frequent in
women with obesity than women with normal weight and men with obesity.

Conclusions EOQ-5 is a valid and reliable tool for measuring the frequency of emotional
overeating at the Italian community-level.

Level of evidence Level V, cross-sectional, descriptive study.
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Introduction

Emotional eating is the tendency to overeat in response to emotions [1] and has predominately been
characterized by negative emotions (e.g., anger, sadness, or boredom), although sometimes it also
includes positive emotions [2]. Eating in response to negative emotions has been associated with
increased consumption of high-fat and high-sugar foods, higher body mass index (BMI) [3], poor
psychological well-being, and psychological symptoms and diseases such as eating disorders,
anxiety, depression, obsessive—compulsive behaviors, and psychoticism [4—8]. There is also
evidence that negative emotional eating is a stronger predictor of overeating than other eating
behaviors such as restraint or disinhibition [9]. Therefore, emotional eating warrants clinical
attention because of its association with eating disorders, but it may also represent a risk eating
behavior in relation to obesity and overweight. Given that prevalence rates of overweight and
obesity continue to be a leading public health concern worldwide [10], there is a need to investigate
and understand behaviors, such as emotional overeating, that play a role in disordered eating and
weight gain [11]. However, the frequency and correlates of emotional overeating in community
samples have received considerably less attention than in clinical samples.

The Emotional Overeating Questionnaire (EOQ) [12] is a brief 6-item self-report that measures the
frequency of overeating behavior in response to five negative (i.e., anxiety, sadness, loneliness,
tiredness, and anger) and one positive emotion (i.e., happiness). Frequency refers to how many
days, over the prior 28 days, the participant reports the occurrence of an episode of overeating
defined as “eating an unusually large amount of food, given the circumstances” [12, p. 142].
Advantages of the EOQ compared with other existing tools are that it refers to overeating in
response to emotions instead of just eating and assesses the frequency of overeating. Frequency is

the gold-standard response set when examining eating pathology [13, 14], and the EOQ differs in



this way from other measures that assess the desire to eat [15, 16], the tendency to eat [2], or how
much one eats [17, 18] when feeling certain emotions. Finally, the EOQ brief 6-item length may
reduce the respondent burden of long questionnaires and simplify administration.

The EOQ has been developed and validated in patients with binge eating disorder (BED) and BMI
> 25 showing good factorial validity as a one-factor measure and good reliability with Cronbach’s a
= 0.85 and intra-class correlation coefficient (ICC) = 0.73 for the 1-week test—retest [12].
Convergent validity was found with measures of binge episodes, eating disorder symptomatology,
and depressive symptoms [12] as well as with overeating in a sample bariatric surgery patients [19].
However, the 6-item EOQ showed a different structure across clinical and non-clinical samples.
Indeed, in the original study of patients with BED [12], one factor emerged from explorative factor
analysis (EFA) with all items of negative and positive emotional overeating loading on the factor. In
a sample of female, normal weight university students [20], one factor was extracted from the five
negative emotional items. The measure had good reliability (a = 0.81) and was positively associated
with measures of disordered eating symptoms and loss of control over food intake. The item
referring to happiness was excluded as its loading was under the threshold (< 0.40) established by
the authors to retain an item within EFA.

To the best of our knowledge, no study has evaluated the factor structure of the EOQ in a non-
clinical sample of females and males of different age and educational attainment and various levels
of BMI. Accordingly, the principal aim of this study was to investigate the factor structure of the
EOQ by means of confirmatory factor analysis (CFA) in a community sample of both sexes with a
wide range for age, education, and BMI. We also aimed at investigating the reliability and
convergent/discriminant validity of the best fitting factor model and its associations with
demographic characteristics and BMI levels.

The EOQ has been used in several studies of different samples in different countries, showing
various associations with psychological, clinical or sociodemographic characteristics. High EOQ

scores were associated with BED and with eating-disorder symptoms, such as eating concern, shape



concern, and weight concern, in adults with overweight/ obesity seeking treatment for weight loss in
primary care (n = 129) [21]; with eating disorders in obese bariatric surgery candidates (n = 337)
[22], and with under-estimation of obesity status in patient with class II obesity (n = 173) [23]. In
patients with BED seeking treatment for obesity (n = 326) high EOQ scores were associated with
difficulties with emotion regulation and depression [24]. In Veterans with obesity (n = 120)
emotional eating was associated with post-traumatic stress disorder [25]. Finally, in a community
sample (n = 330), EOQ scores were higher in participants with food addiction compared with those
who were not [26].

Association with demographic variables showed that EOQ scores were generally unrelated to sex,
age, and BMI, although a study of patients with BED and obesity [24] found an association with
sex. In the literature of emotional eating in community samples, the effects of age and education
were non-significant [7, 18], while women reported more frequent emotional eating behavior than
men [9, 15, 18] and negative emotional eating was associated with higher BMI [5, 9, 15].

Based on the literature, the following hypotheses were postulated for this study: (1) emotional
overeating would be positively associated with binge eating [21, 22] and the EOQ would
demonstrate good sensitivity and specificity in identifying people at risk for BED, (2) emotional
overeating would be negatively associated with mental well-being due to its positive association
with depression [12, 24], (3) emotional overeating would be associated with mindless eating due to
difficulties in recognizing internal cues of hunger and satiety as suggested by Bruch [27] and found
in patients with BED and obesity [24], (4) emotional overeating would be more frequent in females
than males [9, 15, 18, 24], and not related to age or education [7, 18], and (5) emotional overeating
would be more frequent in participants with obesity or overweight than those of normal weight [5,
9, 15].

Method

Participants and procedure



A total of 392 volunteer adults responded to an advertisement on community services pages of three
Italian cities asking to complete an online questionnaire for a research on eating behavior. Once the
participant reached the online questionnaire initial page, a detailed description of the research was
provided with the researchers’ names and e-mail addresses, information regarding the privacy and
data treatment, and informed consent to participate that was given by clicking on the “yes, I consent
to participate” button. Inclusion criteria were older than 18 years, native Italian-speaking, and not
being diagnosed with any eating disorder. The final sample included 314 participants (80.1% of the
initial sample); 78 questionnaires were excluded using listwise deletion due to 5-7% missing items
in any of the considered variables, after observing that missingness was completely at random and
the number of deleted cases did not dramatically affect the statistical power. No sociodemographic
differences were found between who completed and who did not complete the questionnaire.
Women were 72.6%; the age range was 18—76 years, Mo = 35.75, SD=13.61; 51% had a
bachelor’s degree or higher; BMI range was 18.51-66.10, Mgy = 27.13, SD= 8.11. Participants
were classified into three categories based on the world health organization standards: 27.4% (n =
86) had obesity (BMI > 30 kg/m2), 21.3% (n = 67) were of overweight (BMI 25-29.9 kg/m?), and
51.3% (n = 161) were of normal weight (BMI 18.5-24.9 kg/m?2). It is noteworthy that, although all
participants were self-selected volunteers, the prevalence of people with BMI > 25 kg/m2 in this
study (49%) was almost representative of the Italian population (49.8%) [28]. Among the final
sample, 70 participants were randomly selected and invited to answer the EOQ again after 4 weeks
via an online survey to assess test—retest reliability of the EOQ. Sixty participants completed the
retest with a response rate of 85.7%.

Measures

The EOQ [12] is a 6-item measure of the frequency, over the prior 28 days, of overeating in
response to anxiety, sadness, loneliness, tiredness, anger, and happiness. Participants rate the
frequency of overeating in response to each emotion on a 7-point scale (0 = no days, 1 = 1-5 days,

2 =6-12 days, 3 = 13—15 days, 4 = 16-22 days, 5 = 23-27 days, and 6 = everyday). Responses to



the six items are generally summed up to form a global emotional overeating score, with higher
score indicating more frequent emotional overeating. For the purposes of this study, the EOQ was
translated into Italian and backtranslated by two independent bilingual psychologists.

The binge eating scale (BES) [29], Italian version [30], is a 16-item measure of binge eating
behavior that uses a 3- or 4-point response format. The questions are mainly based upon the amount
of food consumed, the perceived control over eating behavior, and a feeling of guilt after
overeating. Scores range from 0 to 46, with individuals scoring > 17 considered moderate to severe
binge eaters and thus at risk for BED [29]. Cronbach’s o in our sample was 0.91.

The 5-item world health organization well-being index (WHO-5) is a widely used 5-item measure
of subjective psychological well-being. It is a sensitive and specific screening tool for depression
and has been applied successfully across a wide range of study fields [31]. In this study Cronbach’s
o was 0.88.

The mindful eating questionnaire, Italian version (MEQ-20) [32] is a 20-item short form of the
MEQ [33] developed to measure mindful eating. It is formed by two subscales: Recognition when
being hungry or full and Awareness of how food affects the senses. In this study, Cronbach’s a was
0.76 for Recognition and 0.80 for Awareness.

Information was also collected on sex, age, educational level, and self-reported height and weight to
calculate the BML.

Data analyses

Skewness, kurtosis, mean and median values were preliminary calculated for each EOQ item.
Descriptive statistics, including skewness and kurtosis, were also calculated for the summative
score of all the psychological scales. At the item level, the EOQ was submitted to CFA to test for
the original 6-item one-factor model [12] and an alternative onefactor model with only the five
negative emotional items [20]. We used the robust unweighted least squares (RULS) method for
ordinal-observed variables with polychoric correlations and asymptotic covariance matrices [34].

Goodness of fit was evaluated using the following criteria: ratio of the Satorra—Bentler scaled y° to



its degrees of freedom (S-B y*/df) < 5 [35], standardized root mean-square residual (SRMR; cutoff
< 0.08), non-normative (NNFI) and comparative (CF]I) fit indices (cutoff > 0.95) [36]. The Aikake
Information Criterion (AIC) was also inspected, with lower values indicating a better fit [37].
Internal consistency was tested using McDonald’s w and ordinal a, and 4-week test-retest
reliability was tested with Cohen’s weighted Kappa coefficient to measure agreement in ordinal
data with K,, > 0.60 good [38].

At the EOQ summative scale level, partial Spearman’s rank correlations (rs) with BES, WHO-5,
and MEQ were calculated by BMI category controlling for the effect of sex, due to the non-normal
distribution of the EOQ total score. Receiver Operating Characteristic (ROC) curve was calculated
to estimate sensitivity and specificity of the EOQ score in relation to binge eating as measured with
the BES using a cut-off > 17 [29].

For group differences we used ANOVA with Dunnett’s T3 for multiple comparisons. To control for
Type I error Welch’s adjustment was used for independent groups with nonnormally distributed
data and heterogeneous variances [39] (Levene statistic based on median was 4.17, p = 0.001).
Significance was set at p < 0.05. Effect size according to Cohen was rs of 0.10 small, 0.30 medium,
and 0.50 large; d of 0.20 small, 0.50 medium, and 0.80 large [40]. CFAs were performed with
LISREL 8.80 and the other analyses with IBM-SPSS 25.

Results

Factor structure and reliability of the EOQ

Preliminary analyses showed that all EOQ items had frequency distributions that were positively
skewed (values between 1.44 and 1.81) and leptokurtic (values between 1.60 and 2.77). Median
values were between 0 and 1 showing floor effects. Skewness, kurtosis, and the mean and median
values for each EOQ item are reported in Table 1. The model fit of the 6-item one-factor EOQ was
nonoptimal

(S-B 9 =157.27,p <0.001; S-B y’/df = 6.36; SRMR = 0.06; NNFI = 0.93; CFI = 0.96). The

alternative 5-item one-factor model was tested, after removing the happiness item, which had a



nonsignificant factor loading (A = 0.09, p = 0.11) and small correlations with the other items (r =
—0.01 to 0.27). The fit was good (S-B #*5s =20.62, p < 0.001; S-B °/df = 4.12; SRMR = 0.03; NNFI
=0.97; CFI = 0.99), with all items loading highly on the latent factor (4 = 0.67-0.89, p <0.001) and
error variances in the 0.20-0.56 range (Fig. 1). The AIC-value (50.62) for the 5-item model was
lower and thus better than that for the 6-item model (AIC = 93.27). The 5-item one-factor model
had also a higher McDonald’s coefficient (w = 0.89) compared to the 6-item one-factor model (w =
0.84).

The sum of the five items (EOQ-5) formed an index of negative emotional overeating (scores range
0-35), while the happiness item was dropped. Internal consistency was optimal also with the ordinal

a coefficient (o = 0.88), and test—retest reliability was good with K,,=0.71.
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Fig. 1 Measurement model of EOQ-5 with standardized parameters

In the EOQ-5, none of the participants returned a total score of zero, indicating that all of them had
at least one episode of negative emotional overeating within the past 28 days. The frequency
distribution of the EOQ-5 scale was moderately skewed and leptokurtic (Table 1).

Table 1 Descriptive statistics of responses at the EOQ by emotion and at the other scales (n = 314)

Mean SD Median Skewness Kurtosis

EOQ Anxiety 128 14 1.00 1.44 1.66
EOQ Sadness 1.20 1.514 1.00 1.53 1.79
EOQ Loneliness 1.04 1.50 0.50 1.77 2.57
EOQ Tiredness 1.06 1.51 0.00 1.65 2.06
EOQ Anger 096 145 0.00 1.81 2.77

EOQ Happiness 124 15 1.00 1.46 1.60



EOQ-5 553 6.10 2.00 1.68 2.29

BES 10.16 9.14  7.00 1.02 0.53
MEQ- 25.17 5.46 25.00 —0.03 —0.06
Recognition

MEQ-Awareness 30.57 6.27 30.00 —0.02 —-0.03
WHO-5 11.80 5.45 12.00 0.06 —0.49

EOQ = emotional overeating questionnaire, EOQ-5 = emotional overeating questionnaire based on
five negative emotions, BES = binge eating scale, MEQ = mindful eating questionnaire, WHO-5 =
WHO well-being index.

Correlations with other measures and sensitivity/specificity

Preliminary analyses showed that the BES, the WHO-5, and the MEQ scales were close to normally
distributed (Table 1). As shown in Table 2, controlling for the effect of sex, EOQ-5 was associated
with BES among all BMI groups with significant and strong positive correlations. A BES cut-off >
17 identified 76 (24.2%) participants who were at risk for BED and 238 (75.8%) who were not. The
median value of the EOQ-5 scale in the whole sample was 2 and a value > 2 provided the best
compromise between sensitivity (75%) and specificity (67%) in discriminating participants who
were at risk for BED from those who were not, based on the BES cut-off.

EOQ-5 significantly and negatively correlated with WHO-5 with large, medium, or small effect
sizes among participants with obesity, overweight and normal weight, respectively.

Correlations were significant, negative and strong with MEQ-Recognition among participants with
obesity, and moderate among both overweight and normal-weight participants. Correlations with
MEQ-Awareness were small to negligible among all BMI groups.

Table 2 Spearman’s partial (controlling for sex) correlations between EOQ-5 and the other

measures according to BMI

Total With obesity ~ Overweight ~ Normal weight

sample (n=86) (n=67) (n=161)
(n=314)
EOQ-5 EOQ-5 EOQ-5 EOQ-5
BES 0.52"™ 0.61" 0.44" 0.46™
MEQ Recognition —0.44™ -0.517 -0.33" —-0.34"

MEQ Awareness —0.10 -0.22" —0.02 —0.02



WHO-5 -0.31" —0.49" -0.28" -0.37"
EOQ-5 = emotional overeating questionnaire based on five negative emotions, BMI = body mass

index, BES = binge eating scale, MEQ = mindful eating questionnaire, WHO-5 = WHO well-being
index.

p<0.05"p <0.001

Associations with demographic characteristics and BMI

The EOQ-5 was not significantly associated with age (rs= 0.05, p = 0.38) or education [Welch’s
F(2145.79) = 0.59, p = 0.53]. ANOVAs were run for sex differences separately among each BMI
category and for BMI differences separately among women and men using post hoc tests when
appropriate. Table 3 shows descriptive statistics and main effects of sex and BMI in the subgroups.
Women scored higher than men among participants with obesity (p = 0.04, Cohen’s d = 0.46) and
with overweight (p = 0.02, Cohen’ d = 0.57), with almost medium effect sizes, while no sex
differences were found among participants of normal weight. Among women, those with obesity
scored higher than women of normal weight (p < 0.001, Cohen’s d = 0.72) with medium effect size,
while women with overweight did not differ from both the other groups of women. Among men
there were no differences in EOQ-5 according to BMI.

Table 3 Comparisons of EOQ-5 scores by sex and BMI

EOQ-5

Women Men Effect of sex
With obesity 8.69 (7.80) 5.28 (5.70) F(1.35.84) = 432"
Overweight 6.03 (6.54) 2.97 (3.55) F(1.53.39)= 5.80"
Normal weight 4.36 (4.79) 5.50 (6.04) F(1.48.37)=1.09

Effect of BMI F(2.77.16)=8.93" F(2.41.06)=2.84

Values are mean (standard deviation). Participants were n = 86 (68 women and 18 men) with
obesity. n =67 (35 women and 32 men) overweight. and n = 161 (125 women and 36 men) normal
weight. F value refers to Welch’s test. EOQ-5 emotional overeating questionnaire based on five
negative emotions, BMI body mass index.

p<0.05



“p<0.001

Discussion

In the present study we found the negative emotions of the 5-item EOQ to be a reliable single factor
of emotional eating with adequate internal consistency and test-retest reliability. EOQ-5 scores
were associated with higher binge eating, lower mental well-being, and lower mindful eating. A
cutoff score of 2 identified individuals at risk for binge eating disorders with 75% sensitivity and
67% specificity. Negative emotional overeating was more frequent in women with obesity than
women with normal weight and men with obesity.

The EOQ one-factor structure was consistent with a previous non-clinical female student sample
[20], but unlike the original EOQ two-factor structure found in a clinical sample of patients with
BED [12]. This may have been due to different emotional overeating patterns between patients with
BED and non-clinical participants [41].

In our community sample, although participants who reported a diagnosis of eating disorder were
excluded, overeating in response to negative emotions was associated with the habit of consuming a
large amount of food and losing control over food intake, independent of sex and BMI. This result
was in line with previous studies where emotional eating was associated with disordered eating
behaviors such as binge eating [16, 21, 22, 42]. Emotional overeating might represent a risk eating
behavior, as a cutoff score greater than two on the EOQ-5 scale identified people who might be at
risk for BED in the present study.

In this study, negative emotional overeating was associated with poor perceived mental well-being
and this association was the strongest among participants with obesity. This result was in line with
previous studies of patients with BED [12, 24]. Finally, negative emotional overeating was
associated with poor recognition of hunger and satiety. This might be explained by the difficulties
in emotion regulation that characterize people who overeat in response to emotional cues instead of

eating in response to hunger sensations [24, 27].



The EOQ-5 was not associated with age or education as has been reported in previous studies [7,
18]. Also consistent with non-clinical samples was that we found women to report more frequent
emotional overeating behavior than men [9, 15, 18, 24]. In the literature, negative emotional eating
was generally associated with higher BMI [5, 9, 15], while in our study EO was associated with
higher BMI only among women.

In studies of patients with BED using the EOQ [12, 43], neither sex differences nor associations
with BMI were found. This might indicate that within BED, other mechanisms than emotional
overeating may play a role in weight regulation. However, in those studies, the constrained BMI
range (all participants had a BMI > 25) may have limited the observation of different emotional
overeating frequencies according to BMI.

The present study has several limitations. First, it used a cross-sectional design that did not allow
causal inferences. Second, it used a sample of convenience which limited the generalizability of
findings. Indeed, women and more educated people were over-represented, as they are usually more
likely to participate in surveys [44]. Third, BMI relied on self-reported height and weight and a
large body of literature demonstrates that people systematically overestimate their height and
underestimate their weight [e.g., 45, 46], although high correlations were also found between self-
reported weight and height and objective measurements [46]. Finally, since the single item referring
to happiness was discarded, future studies should develop a brief multi-item measure of the
frequency of positive emotional overeating and investigate its relationship with the EOQ-5.

In conclusion, the results of our psychometric analyses support the use of the EOQ-5 as a brief,
valid and reliable tool to measure the frequency of overeating behavior in response to negative
emotions in Italian non-clinical adults. The findings of this study suggest that, in an adult
community sample, emotional overeating in response to negative or positive emotions, as measured
by the original EOQ [12], refers to two unrelated dimensions. Although the present study needs
replication, it may help gain some insights into emotional overeating behavior, which might be a

risk factor for overweight, obesity, BED, and reduced mental wellbeing.



In clinical contexts, the EOQ-5 could be used to test for improvements of eating behavior after

treatments since emotional overeating is a learned behavior that can be modified with practice [3].

The associations found in this study between emotional overeating and mindful eating suggest that

mindfulness-based eating interventions could effectively apply to emotional eaters, as it was found

in 63% of the studies reviewed by O’Reilly et al. [47] as well as in a more recent study [48].
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