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Abstract
Purposes  To develop a Brazilian Portuguese version of the Eating and Appraisal due to Emotions and Stress (EADES) 
Questionnaire and estimate the psychometric properties of the EADES factorial model for young Brazilian adults and also 
to assess the association between EADES factors and age, body mass index (BMI), and economic level.
Methods  The cross-cultural adaptation was performed using a standardized protocol. The psychometric properties were 
assessed separately for each sex. A structural model for each sex was developed to investigate the influence of age, economic 
level, and BMI on the EADES factors.
Results  A total of 1240 participants completed the study [65.8% female, mean age 23.91 (SD = 5.03) years]. The EADES 
original factorial model did not present good psychometric properties. Then, a factorial model proposed for a Mexican sample 
was tested and a different model was fitted for each sex. The results showed that younger women have lower self-efficacy 
and self-confidence and poorer assessment of resources and coping skills. Women with a higher economic level have lower 
self-efficacy. Higher BMI was associated with lower self-efficacy and self-confidence in both sexes. Younger men have lower 
self-efficacy and poorer assessment of resources and coping skills.
Conclusions  The Brazilian Portuguese version of the EADES provided valid and reliable data after refinement, and a differ-
ent model was fitted for each sex. Sex, age, BMI, and economic level were significantly associated with the EADES factors.
Level of evidence  Level V, descriptive cross-sectional study.
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Introduction

Emotional eating can be understood as a behavior to select 
and eat specific foods in an attempt to change, relieve, or 
reinforce feelings, as well as dealing with positive or nega-
tive experiences [1, 2]. Positive emotions such as happiness 
can influence food intake to reinforce the positive feeling, 

especially in socialization activities [3]. On the other hand, 
negative emotions and stress—the coordinated response of 
the body to any type of change that causes physical, emo-
tional, or psychological strain [4]—also can influence food 
intake, but as a way to reduce the psychological discomfort 
[2] and serving as a coping strategy [5]. Konttinen et al. 
[6] emphasize that negative emotions can alter the hunger 
and satiety cues and affect the eating behavior of individu-
als, such as motivation to eat, food choice and quantity, and 
eating speed. In this way, using food to control or relieve 
discomfort [7] can increase or decrease the quantity of eaten 
food [1, 8] and trigger risky eating behaviors, such as restric-
tive eating, binge eating, and disordered eating [1, 9–11]. 
These changes can impact people's physical [2, 5] and men-
tal [11] health and could result in the development of eating 
disorders [8, 12, 13]. Thus, exploring how individuals use 
food to cope with emotions and stress is an important step 
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for the development of efficient health protocols and diet 
interventions.

As emotional eating cannot be directly measured (because 
it is a latent variable), the use of specific tools is essential. 
For that, the literature has suggested the use of psychometric 
instruments [7, 13–18] to assess eating based on emotion or 
stress as a unique concept or as part of an eating behavior. 
Among these instruments, the Eating and Appraisal due to 
Emotions and Stress (EADES) Questionnaire stands out for 
considering not only the effects of specific emotions and 
stress on eating behavior but also eating as a coping and 
adaptive strategy. Differently, the Positive–Negative Emo-
tional Eating Scale [16] and the Salzburg Emotional Eating 
Scale [13] do not assess copying mechanisms.

The EADES was developed based on the Transactional 
Model of Stress and Coping (TMSC) considering the 
process of dealing with emotions and stress and different 
degrees and types of reaction of individuals. Each person 
tends to react differently to situations and life events and how 
one interprets and reacts to them can lead to an effective or 
ineffective coping response. Thus, the theoretical concept 
behind the EADES can help to understand these differences 
that involve the triggering event, its cognitive evaluation, 
and the decision on how to cope with the event [7].

The EADES was originally proposed by Ozier et al. [7] 
in the English language and tested in an American sample. 
The questionnaire was then translated by Lazarevich et al. 
[2] to the Spanish language and tested in a Mexican sample. 
Both studies [2, 7] evaluated the psychometric properties 
of the EADES and fitted different structural models to the 
samples. Currently, no Portuguese version of this instrument 
is available and there is no validity and reliability study of 
the EADES in a Brazilian context. Considering that studies 
carried out in Brazil reported high rates of disordered and 
emotional eating [19] and a positive association between 
unhealthy eating habits and psychological symptoms, such 
as depression, anxiety, [20] and stress [21], a Brazilian 
version of the EADES can be useful to track the signs and 
symptoms of emotional eating. Additionally, this instrument 
can help to identify groups at high risk for emotional eating 
that need a special attention of professionals.

Emotions and stressful events can have different effects in 
eating habits of women and men, with women being more 
affected by emotional eating [22, 23]. A review carried out 
by Jiang et al. (2014) suggests that food seems to be used 
more often by women as a way of coping with, and feeling 
better towards stress [24]. The eating behavior can also be 
influenced by the body mass index (BMI), as people with a 
higher BMI have higher perceived stress [13] and are more 
susceptible to emotional eating [13, 23]. Geliebter et al. 
[15] reported that overweight individuals eat more during 
negative emotional states than people with normal weight or 
underweight. In contrast, during positive emotional states, 

underweight participants eat more than those with normal 
weight or overweight. Age has also been linked to emotional 
eating, with older individuals appearing to be less affected 
[25, 26]. Finally, the economic level may also influence the 
eating behavior of individuals [27], but such relationship 
is still not well established and further investigations are 
needed.

Therefore, the purposes of this study were to carry out 
the cross-cultural adaptation of EADES to the Portuguese 
language, assess the validity and reliability of the data 
obtained with EADES in young Brazilian adults, and verify 
the association between individual characteristics and con-
cepts evaluated by the EADES. Our hypotheses were that 
the Portuguese version of the EADES will have good under-
standability and different factorial models will be fitted for 
female and male samples. We also hypothesized and that 
age, BMI, and economic level will be associated with the 
concepts evaluated by EADES.

Methods

Study design and sample size

This was an observational, cross-sectional study with a 
non-probabilistic sampling method. The calculation of the 
minimum sample size was based on the need for at least five 
respondents for each item of the instrument [28]. As the 
EADES was originally proposed with 49 items, the mini-
mum estimated sample size was 245 participants. A rate of 
10% was added to compensate for possible losses, which 
resulted in a sample of 273 individuals for each sex, as the 
analyses were performed separately for female and male.

Participants

People aged between 18 and 35 years from Brazil were 
invited to participate in the study. Exclusion criteria were 
pregnant or lactating women, and blindness. Partici-
pants provided information of their sex (female or male), 
age (years), body weight (kg), height (m), and economic 
level. Weight and height were used to calculate BMI for 
the anthropometric nutritional status [29, 30]. To estimate 
the economic level, the Brazil Economic Classification 
Criteria [31] was used, which is based on the family's esti-
mated gross average monthly income (R$ 25,554.33 = high 
economy class [A]; R$ 8,460.39 = medium–high economic 
class [B]; R$ 2,417.04 = medium–low economic class [C]; 
R$ 719.81 = low economic class [D and E]; the exchange 
rate as of July/2021 was 1 USD = 5.17 BRL. In total, 1,362 
people agreed to participate in the study, of which 1,240 
completed all EADES items and were included in the analy-
sis (loss rate = 8.9%).
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Measuring instrument

The EADES was initially developed with 54 items and after 
refinement, a set of 49 items was presented [7]. Twenty-one 
items are formulated with an inverted response scale in rela-
tion to the others (inverted items: 4, 7, 10, 12, 13, 14, 15, 
20, 23, 28, 31, 35, 36, 39, 41, 43, 45, 46, 50, 52, and 54). 
The response options are given as a five-point Likert scale 
(1 = strongly disagree, 2 = disagree, 3 = neither disagree nor 
agree, 4 = agree and 5 = strongly agree). The authors pro-
posed a three-factor model including “Emotion- and Stress-
Related Eating” (items: 3, 4, 10, 13, 14, 16, 21, 23, 26, 28, 
30, 34, 35, 36, 38, 39, 41, 43, 45, 47, 49, 50, 52, and 54), 
“Appraisal of Ability and Resources to Cope with Emotions 
and Stress” (items 2, 5, 6, 7, 8, 11, 18, 20, 22, 24, 25, 27, 
29, 32, 33, 37, 40, 46, 51 and 53) and “Appraisal of Outside 
Stressors/Influences” (items: 12, 15, 31, 42, and 48). This 
structure (3 factors and 49 items) was found using Explora-
tory Factor Analysis (EFA) and presented acceptable inter-
nal consistency (Cronbach's alpha [α]: all items = 0.95 and 
factors = 0.65–0.95). In the original study, data on construct 
validity were not presented.

Afterwards, Lazarevich et al. [2] cross-culturally adapted 
the three-factor original EADES to the Spanish language 
using a sample of university students in Mexico. The authors 
found that the factor “Appraisal of Outside Stressors/Influ-
ences” had low internal consistency (α = 0.54). Thus, a new 
factorial model for the EADES was explored and proposed 
for the Mexican context. This was composed of 40 items 
(all with factor loadings > 0.40) distributed in three factors 
as follows: “Self-efficacy in Emotion- and Stress-Related 
Eating” (items: 4, 13, 14, 23, 28, 35, 36, 39, 43, 45, 50, 
and 54), “Self-confidence in Emotion- and Stress-Related 
Eating” (items: 3, 16, 21, 26, 30, 34, 38, 47, and 49), and 
“Appraisal of Resources and Ability to Cope” (items: 2, 5, 
6, 7, 8, 11, 18, 20, 22, 24, 25, 27, 29, 32, 33, 37, 40, 51, 
and 53). The first factor of the original model (Emotion- 
and Stress-Related Eating) was subdivided into two factors 
(“Self-efficacy in Emotion- and Stress-Related Eating” and 
“Self -confidence in Emotion- and Stress-Related Eating”) 
in the Mexican model. The second factor of the original 
model (“Appraisal of Ability and Resources to Cope with 
Emotions and Stress”) was relocated to the third factor in 
the Mexican model and renamed “Appraisal of Resources 
and Ability to Cope”. Finally, the third factor of the original 
instrument (“Appraisal of Outside Stressors/Influences”) was 
excluded, since the items had low factor loading. This struc-
ture presented adequate internal consistency (α = 0.84–0.91) 
and test–retest reliability (intraclass correlation coeffi-
cient = 0.88, p < 0.01) for the Mexican data; however, the 
construct validity was not evaluated.

In the present study, the original model (i.e., 3 factors and 
49 items) and Mexican model (i.e., 3 factors and 40 items) 

of the EADES were tested and evaluated in the Brazilian 
sample (see Supplementary Material—Fig. 1).

Cross‑cultural adaptation

The cross-cultural adaptation of the EADES to the Brazilian 
Portuguese language was carried out, and the semantic, idi-
omatic, conceptual, and cultural equivalences were analyzed 
[32]. First, the English version of the EADES was sent to 
four independent translators with Portuguese as first lan-
guage and knowledge of the American culture to translate 
the content to Portuguese, following the 2009 orthographic 
agreement of Portuguese-speaking countries. Afterwards, 
the translated versions were compared by the authors of this 
study and a single initial Portuguese language version was 
established and sent to an independent native English trans-
lator with knowledge of Portuguese and not familiar with 
the original EADES for back translation into English. The 
content of both versions was compared and equivalence was 
found. In addition, the Portuguese version was analyzed by 
two Psychometrics and Health specialists who considered 
the version produced to be adequate for the Brazilian con-
text. This version was tested in a pilot study with a sample 
of 32 individuals (71.9% female, mean age 28.9 [SD = 6.6] 
years) to check the understandability of the items. As there 
were no reports of difficulty in filling out or understanding 
the questionnaire, the Portuguese version was considered 
adequate (see Supplementary Material—Appendix 1).

Procedures and ethical aspects

First, students, technical-administrative staff, and professors 
from a public university in Brazil were invited to participate 
by e-mails, social networks, and personal invitations. Those 
who agreed to participate filled out the EADES Portuguese 
version and a sociodemographic questionnaire using a paper-
and-pencil format. Then, snowball sampling was adopted, 
where participants indicated new individuals to partici-
pate in the study. This study was approved by the Human 
Research Ethics Committee of the School of Pharmaceuti-
cal Sciences of UNESP (C.A.A.E.: 11,469,719.1.0000.5426) 
and all participants signed a consent form.

Data analysis

The psychometric properties of both the original and Mexi-
can models [2, 7] were evaluated initially for the total sample 
and then separately for the female and male samples. The 
descriptive statistical analysis (i.e., mean, median, mode, 
standard deviation, skewness, and kurtosis) of the responses 
given to the EADES items was performed to verify data dis-
tribution. Absolute values of skewness and kurtosis greater 
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than 3 and 7, respectively, indicated non-normal data dis-
tribution [33].

Construct validity was assessed based on factorial, con-
vergent, and discriminant validities. The factorial valid-
ity was estimated using the confirmatory factor analysis 
(CFA) through the weighted least squares mean and vari-
ance adjusted (WLSMV) estimator. To assess the fit of the 
models to the data, the chi-square for degrees of freedom 
ratio (χ2/df), Comparative Fit Index (CFI), Tucker-Lewis 
Index (TLI), and Root Mean Square Error of Approximation 
(RMSEA) with a 90% confidence interval (CI) were calcu-
lated. The fit was considered acceptable when χ2/df ≤ 5.0, 
CFI and TLI ≥ 0.90, and RMSEA ≤ 0.10 [33]. The factor 
loading (λ) of each item was also estimated and items with 
values less than 0.40 were eliminated. In case of poor fit 
of the model, the modification indices (MI), calculated 
using the Lagrange Multiplier method, greater than 11 were 
inspected [33].

Convergent validity was analyzed with the average vari-
ance extracted (AVE) and values ≥ 0.50 were considered 
adequate [34]. The discriminant validity was estimated using 
correlational analysis and AVE. AVEi and AVEj values for 
two correlated factors greater than the square of the cor-
relation between factors (r2

ij) indicated there was adequate 
discriminant validity [33, 34].

To assess the reliability of the EADES factors, the Com-
posite Reliability (CR) and the ordinal alpha coefficient (α) 
were estimated. Values of CR and α ≥ 0.70 were considered 
adequate [33, 34]. The program R (R Core Team, 2019) and 
the packages “lavaan” [35] and “semTools” [36] were used 
for this analysis.

Structural model

A structural model was built to investigate the influence 
of age, BMI, and economic level (independent variables) 
on EADES factors (dependent variables). Considering that 
the EADES fitted model was different for female and male 
samples, a structural model for each sex was developed and 
tested. For interpreting the EADES factors in the structural 
models, it was considered that for the “Self-efficacy in Emo-
tion- and Stress-Related Eating” factor, the higher the scores, 
the less the self-efficacy. In this way, items 7 and 20 had 
their answers inverted to be in the same direction as the 
others. For the other factors (“Self-confidence in Emotion- 
and Stress-Related Eating” and “Appraisal of Resources and 
Ability to Cope”), the lower the score, the lower the self-
confidence and the less the resources and coping skills.

To verify the fit of the structural models to the data, the 
indices χ2/df, CFI, TLI, and RMSEA were used according 
to the values mentioned above. The hypothetically causal 
trajectories (β) were estimated and evaluated using the z test. 
A significance level of 5% was adopted for decision making 

[33]. This assessment was carried out in the MPLUS pro-
gram v.7.2 (Muthén & Muthén, Los Angeles, CA).

Results

The mean age of the participants was 23.9 (SD = 5.0) years, 
and 65.8% was female. For females, the average age was 
23.5 (SD = 5.0) years and for males, 24.6 (SD = 5.1) years. 
The average BMI for the total sample was 24.3 (SD = 4.4) 
kg/m2. For female, the average BMI was 23.6 (SD = 4.3) 
kg/m2 and for male, 25.5 (SD = 4.3) kg/m2. Regarding the 
anthropometric nutritional status, 2.6% of participants were 
classified as underweight (female = 3.0%, male = 1.7%), 
60% as normal weight (female = 63.3%, male = 48.1%), 
28.1% as overweight (female = 23.2%, male = 37.2%), and 
9.4% as obese (female = 7.4%, male = 13%). As for the 
economic level, 29.1% were classified as high (class A: 
female = 27.4%, male = 32.5%), 57.3%, medium–high (class 
B: female = 60.2%, male = 51.8%), 13.2%, medium–low 
(class C: female = 11.9%, male = 15.5%), and 4.0%, low 
(classes D and E: female = 5%, male = 2%).

The descriptive statistics of the EADES responses is 
shown in Table 1. None of the items presented discrepant 
values of skewness and kurtosis. Table 2 shows the factorial 
loading of the EADES items for total, female, and male sam-
ples considering the original model and the Mexican model.

For the original model, low factor loading was observed 
in items 2, 10, 18, 29, 41, and 52 in the total sample, items 
2, 10, 18, 24, 29, 41, and 52 in the female sample, and 2, 10, 
15, 18, 29, 42, and 52 in the male sample. For the Mexican 
model, low factor loading was observed in items 2, 18, and 
29 in the total sample, 2, 18, 24, and 29 in the female sam-
ple, and 2, 18, and 29 in the male sample.

Table  3 shows the psychometric properties for each 
tested model. The original model did not show good fit to 
any of the samples (total, female, and male). In an attempt 
to improve the fit of this model, items with factor load-
ing < 0.40 were excluded and strong correlations between 
item errors (MI > 240.34) were inserted. However, even after 
these modifications, the original model did not fit any of 
the samples, nor did it present adequate convergent validity. 
On the other hand, the reliability of the original model was 
adequate (see Table 3), except for the “Appraisal of Outside 
Stressors/Influences” factor in the male sample, which was 
borderline (α = 0.67, CR = 0.66). An EFA was carried out 
to verify the distribution of factors for the Brazilian data 
(data not shown). In this analysis, we found a set of ten fac-
tors without a well-established background. Afterwards, we 
established a three-factor structure in the EFA and found a 
model similar to the Mexican model. Therefore, was decided 
to test the Mexican model in our data.
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Table 1   Descriptive statistics of the Eating and Appraisal due to Emotions and Stress (EADES) Questionnaire for sample of Brazilian adults 
(Total sample: n = 1240; Female sample: n = 815; Male sample: n = 425)

Total sample Female sample Male sample

Item M Md Mo SD Sk Ku M Md Mo SD Sk Ku M Md Mo SD Sk Ku

2 3.99 4 4 0.89 − 1.03 1.33 3.99 4 4 0.88 − 0.97 1.11 4.00 4 4 0.90 − 1.15 1.73
3 3.53 4 4 0.95 − 0.73 0.17 3.49 4 4 0.95 − 0.80 0.20 3.61 4 4 0.93 − 0.60 0.03
4 2.89 3 2 1.25 0.12 − 1.15 3.08 3 4 1.25 − 0.06 − 1.16 2.54 2 2 1.19 0.48 − 0.79
5 3.56 4 4 0.89 − 0.76 0.53 3.49 4 4 0.90 − 0.74 0.42 3.68 4 4 0.86 − 0.79 0.78
6 3.56 4 4 0.85 − 0.80 0.55 3.48 4 4 0.86 − 0.78 0.39 3.71 4 4 0.82 − 0.85 0.94
7 2.50 2 2 1.05 0.46 − 0.45 2.58 2 2 1.07 0.38 − 0.54 2.33 2 2 0.99 0.61 − 0.19
8 3.78 4 4 0.73 − 0.93 1.70 3.78 4 4 0.72 − 0.84 1.42 3.79 4 4 0.77 − 1.05 2.10
10 2.73 3 2 1.05 0.22 − 0.77 2.74 3 2 1.06 0.24 − 0.78 2.71 3 2 1.04 0.16 − 0.76
11 3.76 4 4 0.87 − 0.82 0.78 3.73 4 4 0.87 − 0.82 0.68 3.81 4 4 0.85 − 0.82 1.01
12 3.33 4 4 1.15 − 0.41 − 0.70 3.38 4 4 1.14 − 0.49 − 0.58 3.22 3 4 1.15 − 0.26 − 0.87
13 3.24 3 4 1.19 − 0.28 − 0.94 3.41 4 4 1.17 − 0.43 − 0.78 2.92 3 4 1.17 − 0.04 − 1.02
14 2.77 3 2 1.22 0.17 − 1.08 3.03 3 4 1.19 − 0.03 − 1.09 2.28 2 2 1.10 0.58 − 0.57
15 3.51 4 4 1.01 -0.54 − 0.14 3.53 4 4 1.00 − 0.56 − 0.03 3.47 4 4 1.03 − 0.49 − 0.30
16 3.17 3 4 1.09 − 0.26 − 0.81 3.13 3 4 1.09 − 0.23 − 0.85 3.26 3 4 1.09 − 0.31 − 0.70
18 3.79 4 4 0.84 − 0.87 1.24 3.85 4 4 0.81 − 0.90 1.58 3.67 4 4 0.90 − 0.80 0.72
20 2.63 2 2 1.09 0.39 − 0.71 2.78 3 2 1.09 0.29 − 0.86 2.34 2 2 1.01 0.58 − 0.26
21 3.19 3 4 1.09 − 0.27 − 0.81 3.08 3 4 1.08 − 0.18 − 0.91 3.39 4 4 1.07 − 0.46 − 0.48
22 3.28 3 4 0.97 − 0.37 − 0.31 3.22 3 4 0.97 − 0.40 − 0.33 3.39 3 4 0.97 − 0.33 − 0.32
23 2.14 2 2 1.02 0.89 0.25 2.14 2 2 1.03 0.93 0.37 2.13 2 2 0.99 0.78 − 0.02
24 3.46 4 4 1.04 − 0.60 − 0.29 3.40 4 4 1.05 − 0.57 − 0.36 3.57 4 4 1.00 − 0.67 − 0.14
25 3.71 4 4 0.96 − 0.91 0.55 3.65 4 4 0.97 − 0.81 0.22 3.84 4 4 0.93 − 1.14 1.45
26 2.99 3 4 1.13 − 0.05 − 1.01 2.85 3 2 1.10 0.06 − 0.99 3.26 4 4 1.14 − 0.31 − 0.87
27 3.11 3 3 0.99 − 0.30 − 0.51 2.95 3 3 0.99 − 0.18 − 0.60 3.41 4 4 0.92 − 0.53 − 0.03
28 2.18 2 2 1.05 0.81 0.02 2.28 2 2 1.09 0.71 − 0.21 1.98 2 2 0.95 0.97 0.57
29 3.15 3 4 1.16 − 0.28 − 0.86 3.24 3 4 1.14 − 0.35 − 0.75 2.96 3 4 1.18 − 0.14 − 1.00
30 3.02 3 4 1.11 − 0.11 − 0.85 2.89 3 3 1.07 0.00 − 0.81 3.25 3 4 1.14 − 0.38 − 0.72
31 2.93 3 3 1.08 − 0.13 − 0.80 2.99 3 3 1.08 − 0.16 − 0.76 2.81 3 3 1.05 − 0.07 − 0.85
32 3.34 4 4 0.99 − 0.47 − 0.40 3.33 4 4 0.97 − 0.48 − 0.38 3.35 4 4 1.03 − 0.46 − 0.44
33 3.80 4 4 0.86 − 1.01 1.27 3.79 4 4 0.85 − 1.01 1.31 3.82 4 4 0.88 − 1.02 1.23
34 3.06 3 4 1.08 – 0.09 – 0.86 2.90 3 2 1.04 0.01 – 0.83 3.37 4 4 1.08 – 0.37 – 0.71
35 2.37 2 2 1.12 0.57 – 0.47 4.46 2 2 1.15 0.49 – 0.62 2.20 2 2 1.04 0.69 – 0.12
36 3.84 3 2 1.19 0.13 – 1.07 3.09 3 4 1.17 – 0.10 – 1.06 2.36 2 2 1.05 0.53 – 0.55
37 3.41 4 4 0.95 – 0.68 – 0.03 3.27 3 4 0.97 – 0.58 – 0.31 3.69 4 4 0.86 – 0.86 0.86
38 3.00 3 4 1.08 – 0.05 – 0.87 2.88 3 2 1.04 0.05 – 0.83 3.24 3 4 1.10 – 0.31 – 0.77
39 3.02 3 4 1.25 – 0.11 – 1.09 3.35 4 4 1.16 – 0.37 – 0.75 2.38 2 2 1.17 0.43 – 0.93
40 3.43 4 4 0.90 – 0.49 0.13 3.42 4 4 0.88 – 0.45 0.04 3.44 4 4 0.95 – 0.54 0.22
41 2.60 2 2 1.07 0.28 – 0.85 2.59 2 2 1.02 0.34 – 0.74 2.62 2 2 1.14 0.19 – 1.04
42 3.03 3 3 0.94 0.14 – 0.29 2.98 3 3 0.94 0.23 – 0.26 3.10 3 3 0.94 – 0.04 – 0.26
43 2.61 2 2 1.12 0.36 – 0.78 2.72 3 2 1.12 0.27 – 0.87 2.40 2 2 1.08 0.53 – 0.51
45 2.84 3 2 1.24 0.12 – 1.19 3.07 3 4 1.23 – 0.09 – 1.20 2.40 2 2 1.14 0.52 – 0.72
46 2.63 2 2 0.97 0.38 – 0.52 2.70 3 2 0.97 0.33 – 0.62 2.47 2 2 0.97 0.50 – 0.24
47 2.69 2 2 1.17 0.26 – 1.00 2.51 2 2 1.14 0.42 – 0.85 3.03 3 4 1.14 – 0.03 – 1.01
48 2.77 3 3 1.00 0.12 – 0.62 2.62 3 2 0.98 0.21 – 0.54 3.05 3 3 0.99 – 0.08 – 0.57
49 3.63 4 4 0.96 – 0.76 0.23 3.59 4 4 0.96 – 0.83 0.33 3.69 4 4 0.96 – 0.65 0.03
50 3.40 4 4 1.34 – 0.49 – 1.03 3.68 4 4 1.27 – 0.81 – 0.49 2.87 3 4 1.33 0.02 – 1.25
51 3.42 4 4 0.93 – 0.64 0.22 3.36 3 4 0.93 – 0.62 0.16 3.53 4 4 0.93 – 0.71 0.42
52 3.11 3 4 0.95 – 0.45 – 0.42 3.14 3 4 0.91 – 0.44 – 0.39 3.05 3 4 1.03 – 0.42 – 0.56
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For the Mexican factorial model, an acceptable fit was 
observed for all samples (see Table 3). However, some 
items presented low factor loading (total sample: items 2, 
18, and 29; female sample: items 2, 18, 24, and 29; male 
sample: items 2, 18, and 29) and were excluded. This con-
tributed to an adequate convergent validity for the factors 
“Self-efficacy in Emotion- and Stress-Related Eating” and 
“Self-confidence in Emotion- and Stress-Related Eating” 
(see Table 3). On the other hand, the AVE values were not 
adequate (< 0.50) for the “Appraisal of Resources and Abil-
ity to Cope” factor in any of the samples. For the discrimi-
nant validity and reliability, the fitted models presented good 
indicators (see Table 3). As a different model was fitted for 
each sex—indicating that the EADES concepts are opera-
tionalized differently in females and males—the use of the 
factorial model for the total sample is not recommended. 
From this perspective, the fitted female model was com-
posed of 3 factors and 36 items and the fitted male model 
was composed of 3 factors and 37 items (see Supplementary 
Material—Fig. 2).

Table 4 shows the results of the structural models built 
based on the EADES factorial models fitted for each sex. 
Both female and male models showed non-significant paths 
(p > 0.05) and were eliminated, with only significant rela-
tionships remaining in the final models. For the female 
model, age was significantly associated to all factors of the 
EADES, the economic level was associated with the “Self-
efficacy in Emotion- and Stress-Related Eating” factor, 
and BMI, with the factors “Self-efficacy in Emotion- and 
Stress-Related Eating” and “Self-confidence in Emotion- 
and Stress-Related Eating”. Younger women reported lower 
self-efficacy and self-confidence, and being less capable of 
changing a situation and, consequently, more susceptible to 
emotional eating. Women with a higher economic level also 
reported having less self-efficacy. In addition, women with 
higher BMI reported lower self-efficacy and self-confidence 
in coping with emotion- and stress-related eating. The good-
ness-of-fit parameters for the female structural model fitted 
were χ2/df = 4.88; CFI = 0.90; TLI = 0.90; RMSEA = 0.07, 
90% CI = 0.067–0.071. For the male model, higher BMI was 
significantly associated to lower self-efficacy and self-con-
fidence towards emotional eating. Younger age was associ-
ated with less self-efficacy and ability to adapt to challenges. 
Accordingly, older men had a greater capacity to change 

a situation, manage emotional reaction, or cope effectively 
with stressors. The goodness-of-fit parameters for the 
male structural model fitted were χ2/df = 2.82; CFI = 0.92; 
TLI = 0.91; RMSEA = 0.06, 90% CI = 0.062–0.069.

Discussion

Emotional eating has been associated to obesity [23, 37], 
eating disorders [10, 37], and other factors, thus investigat-
ing such aspect is relevant to reduce these negative outcomes 
in the population. The use of questionnaires to investigate 
emotional eating has been shown to be a promising strategy, 
as it helps to understand affective aspects related to eating. 
In this way, the EADES can be a tool of interest, as it cap-
tures different affective aspects as well as coping strategies 
related to eating. As this instrument had not yet been used 
in Brazil, our first aim was to develop a Portuguese version 
of the EADES. As a second aim, we evaluated the psycho-
metric properties of the EADES when applied in a sample 
of Brazilian adults to ensure the validity and reliability of 
the data. Finally, as a third aim, we investigated whether 
sex, age, economic level, and BMI were associated with the 
concepts evaluated by the EADES aiming to find groups 
vulnerable to emotional eating. Thus, this study contributes 
to the literature by presenting for the first time, to our knowl-
edge, Brazilian data from the EADES, which can be a useful 
instrument for future clinical and scientific protocols.

The assessment of the validity of the EADES data showed 
that the original model, which had an adequate fit for an 
USA sample [7], did not fit the Brazilian sample. On the 
other hand, after refinement (i.e., deleting items), a facto-
rial model proposed in a Mexican sample [2] showed good 
psychometric parameters for the Brazilian sample. These 
results show that a distinct factorial structure of the EADES 
was fitted for each country, which highlights the importance 
of investigating the psychometric properties of the instru-
ment before its use [33]. Being this the first study that used 
the EADES in Brazil, comparisons with Brazilian data were 
not possible, and future studies are encouraged. However, 
we suggest that future protocols should be caution in using 
EADES when its validity and reliability for the application 
context is unknown. In addition, as countries tend to have 
different eating cultures, EADES results (i.e., scores of 

Note. M mean, Md median, Mo mode, SD standard deviation, Sk skewness, Ku kurtosis

Table 1   (continued)

Total sample Female sample Male sample

Item M Md Mo SD Sk Ku M Md Mo SD Sk Ku M Md Mo SD Sk Ku

53 3.96 4 4 0.66 – 0.85 2.15 3.94 4 4 0.67 – 0.77 1.74 3.99 4 4 0.65 – 1.02 3.00
54 2.16 2 2 1.02 0.80 0.05 2.20 2 2 1.05 0.81 0.04 2.08 2 2 0.97 0.75 – 0.07
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Table 2   Standardized factorial loadings (λ) of items the Eating and Appraisal due to Emotions and Stress (EADES) Questionnaire of the origi-
nal and Mexican models to the sample of Brazilian adults (Total sample: n = 1,240; Female sample: n = 815; Male sample: n = 425)

Factorial loading (λ)

Item Original#
(Total sample)

Original
(Female sample)

Original 
(Male sample)

Mexican##

(Total sample)
Mexican
(Female sample)

Mexican
(Male sample)

2 0.30 0.28 0.36 0.31 0.29 0.37
3 0.48 0.42 0.59 0.57 0.50 0.67
4 0.69 0.65 0.71 0.75 0.71 0.78
5 0.71 0.71 0.71 0.72 0.72 0.72
6 0.78 0.79 0.74 0.77 0.77 0.75
7 0.67 0.67 0.65 0.66 0.66 0.63
8 0.56 0.58 0.56 0.57 0.58 0.58
10 0.31 0.31 0.34 – – –
11 0.43 0.41 0.45 0.44 0.43 0.46
12 0.62 0.65 0.57 – – –
13 0.68 0.70 0.59 0.73 0.75 0.65
14 0.78 0.74 0.78 0.83 0.80 0.83
15 0.47 0.56 0.32 – – –
16 0.55 0.53 0.60 0.65 0.63 0.71
18 0.05 0.09 0.07 0.08 0.12 0.10
20 0.63 0.62 0.58 0.62 0.61 0.57
21 0.73 0.73 0.70 0.82 0.82 0.83
22 0.60 0.57 0.64 0.61 0.59 0.64
23 0.55 0.60 0.52 0.59 0.64 0.57
24 0.43 0.40 0.48 0.40 0.37 0.45
25 0.55 0.58 0.51 0.56 0.56 0.53
26 0.72 0.74 0.64 0.81 0.81 0.78
27 0.70 0.68 0.66 0.69 0.67 0.66
28 0.70 0.69 0.71 0.75 0.74 0.76
29 0.25 0.32 0.26 0.27 0.34 0.28
30 0.68 0.75 0.52 0.77 0.81 0.68
31 0.80 0.83 0.75 – – –
32 0.52 0.49 0.60 0.51 0.47 0.60
33 0.65 0.62 0.75 0.67 0.64 0.76
34 0.80 0.85 0.66 0.88 0.90 0.80
35 0.63 0.64 0.60 0.68 0.69 0.66
36 0.82 0.79 0.82 0.87 0.84 0.87
37 0.69 0.64 0.73 0.69 0.65 0.73
38 0.73 0.76 0.64 0.82 0.83 0.78
39 0.83 0.80 0.82 0.88 0.86 0.86
40 0.47 0.48 0.48 0.47 0.49 0.49
41 0.32 0.30 0.41 – – –
42 0.48 0.53 0.38 – – –
43 0.55 0.51 0.58 0.61 0.58 0.65
45 0.76 0.71 0.77 0.80 0.77 0.82
46 0.55 0.57 0.48 – – –
47 0.68 0.67 0.65 0.77 0.76 0.76
48 0.70 0.63 0.72 – – –
49 0.50 0.46 0.58 0.62 0.57 0.71
50 0.71 0.67 0.69 0.77 0.73 0.75
51 0.70 0.70 0.69 0.70 0.70 0.70
52 0.13 0.61 0.23 – – –
53 0.53 0.49 0.64 0.55 0.50 0.65
54 0.70 0.75 0.66 0.75 0.80 0.71
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eating due to emotions and stress) are unlikely to be similar 
across populations. Although we did not test this relation-
ship, it is consistent with the literature [38, 39], which shows 
that culture and society strongly influence people's eating 
habits and patterns. In this way, the different factorial struc-
tures found for EADES could be a reflection of the charac-
teristics of each culture.

Fitting a different model for each sex shows that women 
and men have different coping strategies involving eating 
during stressful and emotional situations. In this perspec-
tive, our findings corroborate the literature, highlighting 
important differences in emotional eating between women 
and men [22–24, 40, 41]. Although the original study did 
not evaluate separately the EADES factorial model for each 
sex [2], Kelly et al. [42] suggest that women tend to pre-
sent a coping strategy focused more on emotion, aiming to 
change their emotional response to stressors. Men, on the 
other hand, seem to focus more on the problem itself, aiming 
to deal or eliminate the stressor [42]. These studies support 
the different factorial models found in this study.

Our finding on reliability corroborate those presented by 
Ozier et al. [7] and Lazarevich et al. [2]. Furthermore, the 
original study found a higher reliability for the first two fac-
tors of the instrument (“Emotion- and Stress-Related Eating” 
and “Appraisal of Ability and Resources to Cope with Emo-
tions and Stress”) compared to the third factor (“Appraisal of 
Outside Stressors/Influences”), which was also observed in 
the present work. The original authors explain that the lower 
reliability of the third factor could be due to the smaller 
number of items (five) and suggest further studies to formu-
late additional items to increase the factor's reliability, which 
could also improve the observed low convergent validity. We 
also found adequate reliability for the total EADES (i.e., all 
items: CR ≥ 0.94; α > 0.92), which corroborates the literature 
[2, 7]. These findings demonstrate that the instrument is able 
to measure, in a consistent way, the proposed construct [33]. 
Thus, this instrument can help identify individuals who use 
eating as a way of coping with their emotions and stress 
and, based on the results, promote behavioral change – as 
emotional eating is a learned behavior and can be modi-
fied – to deal with stressful situations and develop rational 
coping skills.

Concerning our last objective, the results showed that 
individual characteristics were associated with the EADES 
concepts. To our knowledge, no study using the EADES 
has assessed this association using structural equation 

modeling, indicating that our findings are unprecedented. 
First, we found that younger respondents reported higher 
levels of emotional eating. This finding contrasts with the 
results presented by the Mexican study [2], in which the 
ability to cope with emotions and stress decreased with 
age. On the other hand, Abdella et  al. [25] found that 
younger individuals tend to eat more during hedonic situ-
ations when compared to older individuals. Concordantly, 
Charles and Carstensen [43] found that older individuals 
seem to have a greater ability to neutralize an emotion 
when facing stressful situations. These findings highlight 
the need to help the young and less experienced popula-
tion to develop greater self-efficacy and self-confidence 
and prevent the habit of eating to cope with emotional 
problems [7].

Also, we found a significant association between BMI 
and self-efficacy and self-confidence in emotions- and 
stress-related eating in women and men. The higher the 
BMI the less respondents felt able to control the eating 
behavior. These data are in accordance with the literature 
[2, 13, 15, 23] and give support to the inclusion of BMI 
as a factor in screening protocols to identify individuals 
susceptible to using food as a coping strategy for emotions 
and stress. The lower sense of self-efficacy towards emo-
tional eating found in women with higher socio-economic 
level can be explained by the greater purchasing power of 
such people giving them more access to a greater variety 
of foods including the highly processed, fat- and sugar-rich 
products [27]. We speculate that during stressful episodes, 
low self-efficacy or lack of control may contribute to 
higher intake of such products, but we did not find studies 
that directly compare; therefore, future studies should be 
carried out to investigate the possible relationship between 
economic levels and emotional eating. In conclusion, we 
hope that the individual characteristics found to be signifi-
cant factors for emotional eating may be useful to support 
prevention and intervention measures.

What is already known on this subject?

Emotions and stress can influence people's eating behav-
iors and cause damage to their physical and mental health. 
The EADES can be a useful tool to identify these emo-
tions, but little is known about its reliability and validity, 
especially in Brazilian context.

Table 2   (continued)
# Ozier AD, Kendrick OW, Knol LL, Leeper JD, Perko M, Burnham J. The Eating and Appraisal Due to Emotions and Stress (EADES) Ques-
tionnaire: development and validation. J Am Diet Assoc. 2007;107(4):619–28
## Lazarevich I, Irigoyen-Camacho ME, Velazquez-Alva Mdel C, Salinas-Avila J. Psychometric characteristics of the Eating and Appraisal Due 
to Emotions and Stress Questionnaire and obesity in Mexican university students. Nutricion hospitalaria. 2015;31(6):2437–44
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What does this study add?

A Portuguese language version of the EADES was devel-
oped for use in Brazil and different factorial models were 
fitted for each sex indicating that emotional eating is distinct 
between women and men. Sex, age, economic level, and 
BMI were associated to eating and appraisal due to emo-
tions and stress, which can help to direct protocols aimed at 
improving the people’s eating behavior.

Limitations and strengths

Some limitations of this study should be mentioned. The 
first was the sampling method based on a non-probabilistic 
protocol, which limits the representativeness of the results. 
However, we included a large sample and used robust analyt-
ical strategies to partly compensate this limitation. Secondly, 
the cross-sectional study design, although commonly used 
and relevant for raising hypotheses, does not allow infer-
ence about cause-and-effect relationships. Third, we did 
not perform an invariance test for different groups to inves-
tigate whether the content of the EADES items is under-
stood similarly by people with different characteristics. We, 
therefore, suggest that future studies include this analysis in 
their protocols. Despite these limitations, the study also has 
its strengths. The eating and nutrition process is influenced 
not only by biological factors, but also by psychological 
and cultural factors, such as emotions, memories, habits, 
social status, and several others. However, most nutritional 
interventions consider only biological factors and disregard 
all other elements that can influence and modify the diet. 
Through the present validation of the EADES for the Por-
tuguese language, the concept of emotional eating can be 
assessed, thus, expanding the view of professionals in the 
field and contributing to the development of health protocols 
and diet interventions that are more efficient.

Conclusions

The Brazilian Portuguese version of the EADES produced 
was well understood by the young Brazilian adults. The 
EADES original factorial model did not show good psy-
chometric properties for the Brazilian data. On the other 
hand, a factorial model proposed for a Mexican context 
showed good parameters after deleting different items for 
both female and male samples; therefore, a different factorial 
model was fitted for each sex and is now available for use in 
similar populations. Finally, we found that age, economic 
level, and BMI were associated to eating and appraisal due 
to emotions and stress and should be considered in future 
protocols.Ta
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