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Objective: The field of food addiction has attracted growing research attention. The modified Yale
Food Addiction Scale 2.0 (mYFAS 2.0) is a screening tool based on DSM-5 criteria for substance use
disorders. However, there is no validated instrument to assess food addiction.
Methods: The mYFAS 2.0 has been transculturally adapted to Brazilian Portuguese. The data for this
study was obtained through an anonymous web-based research platform: participants provided socio-
demographic data and answered Brazilian versions of the the mYFAS 2.0 and the Barratt Impulsivity
Scale (BIS-11). Analysis included an assessment of the Brazilian mYFAS 2.0’s internal consistency
reliability, factor structure, and convergent validity in relation to BIS-11 scores.
Results: Overall, 7,639 participants were included (71.3% females; age: 27.267.9 years). The Brazilian
mYFAS 2.0 had adequate internal consistency reliability (Cronbach’s alpha = 0.89). A single factor
solution yielded the best goodness-of-fit parameters for both the continuous and categorical version
of the mYFAS 2.0 in confirmatory factor analysis. In addition, mYFAS 2.0 correlated with BIS-11 total
scores (Spearman’s rho = 0.26, p o 0.001) and subscores.
Conclusion: The Brazilian mYFAS 2.0 demonstrated adequate psychometric properties in our sample;
however, future studies should further evaluate its discriminant validity.
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Introduction

The concept of food addiction is based on the premise
that certain palatable and highly processed foods (e.g.,
pizza, chocolate and chips) may exert addictive-like pro-
perties in some individuals.1 This concept has received
support from human studies showing that aberrations in
brain reward circuits may be involved in the development
of overweight and obesity in a subgroup of individuals.2

However, there is no formal diagnostic criteria for food
addiction, and criticism of the disorder’s clinical utility and
validity has also emerged.3,4

The Yale Food Addiction Scale (YFAS) is the only self-
report measure of food addiction and was initially based
on DSM-IV-TR criteria for substance dependence.5 This
instrument has been validated in several languages and
cultures,6-8 and has shown good internal consistency
reliability, a single-factor structure, and adequate con-
vergent validity with other constructs (e.g., binge eating).6

A new version of the YFAS, referred to as the YFAS
version 2.0, was developed to account for changes in the
criteria for substance use disorder (SUDs) in the DSM-5.9

Specifically, the YFAS 2.0 added items on craving, use
despite interpersonal or social consequences, failure in
role obligations, and use in physically hazardous situa-
tions.9 More recently, a briefer version of the YFAS 2.0
scale has been developed (henceforth referred to as the
modified YFAS 2.0 or mYFAS 2.0).10 In the initial US
study, this briefer 13-item version of the instrument was
found to have adequate internal consistency, a one-factor
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structure, convergent validity with related constructs (e.g.,
weight cycling), discriminant validity with distinct measures
(e.g., dietary restraint) and incremental validity, as evi-
denced by associations with the frequency of binge eating
beyond a measure of disinhibited eating.10 Food addiction
was also related to impulsivity. However, evidence indi-
cates that these constructs differ.11

To the best of our knowledge, no instrument for asses-
sing food addiction has been developed and/or validated
for use in Brazilian samples. Thus, the current study
has four aims: 1) to adapt the mYFAS 2.0 to Brazilian
Portuguese; 2) to determine the internal consistency
reliability of the Brazilian mYFAS 2.0; 3) to assess the
factor structure of the Brazilian mYAS 2.0; and 4) to eval-
uate its convergent validity against a validated measure of
impulsivity in a large Brazilian sample.

Methods

Participants

Consecutive participants were recruited through a large
web-based Brazilian study (Portal Temperamento e Saúde
Mental: www.temperamentoesaudemental.org).12 This
website provides an encrypted and confidential platform
for data collection. The research ethics committee of the
Hospital Universitário Walter Cantı́dio approved the pro-
cedures for online data collection (number 1.058.252).
To access the surveys, participants were required to be at
least 18 years old and to sign a digital informed consent
form. A number of validation questions throughout the
protocol ensured the reliability of the data. This explora-
tory study only included participants who provided reliable
responses to the attention and validation questions.

Development of the Brazilian version of the mYFAS 2.0

One of the developers of the mYFAS 2.0 (Ashley N.
Gearhardt) provided the original version of the instrument
before its publication,10 which was independently trans-
lated to Brazilian Portuguese by two bilingual research-
ers. Both translations were compared and synthesized
into a single version and then compared with the English
version for inconsistencies by three authors of the current
study (PRN-N, CAK, and AFC). Back-translation was
carried out by two different translators blindly and indepen-
dently. Those versions were harmonized through con-
sensus among three authors (PRN-N, CAK, and AFC).
The consensus version was then tested in a pilot sample
of 10 outpatients from the psychiatry service of Hospital
Universitário Walter Cantı́dio. No adaptation was required,
and this pilot sample found all items of the instrument
clear. The Brazilian version of the mYFAS 2.0 is provided
in the online-only supplementary material.

Measures

Sociodemographic variables were collected for the entire
sample. In addition, participants answered the validated
Brazilian version of the Barratt impulsivity scale (BIS-11).13

The BIS is a self-reported scale consisting of 30 items

with Likert-type questions that provide a total score for
impulsiveness and three subscores or domains: non-
planning impulsiveness (orientation towards the present,
rather than the future), cognitive-attentional impulsive-
ness (lack of focus on the task at hand) and motor impul-
siveness (fast reactions and restlessness).13 Total scores
vary from 30 to 120, with higher scores indicating
more prominent impulsiveness. In addition, participants
answered the Brazilian mYFAS 2.0 (vide supra).10 The
mYFAS consists of 13 Likert-type items. Eleven items are
based on DSM-5 criteria for substance use disorders,
while two items refer to the clinical significance of the
symptoms. The mYFAS can be rated either as a con-
tinuous score or categorically. In addition, this instrument
allows the severity of food addiction to be classified as
mild, moderate or severe.10

Statistical analysis

All analyses were conducted in SPSS version 22.0 for
Windows. Continuous variables are presented as mean6
standard deviation. The Kolmogorov-Smirnov test was
used to verify the normal distribution of the variables.

The internal consistency of the mYFAS 2.0 was
measured using Cronbach’s alpha coefficient with a
95% confidence interval (95%CI); a value of X 0.7 was
considered satisfactory. Exploratory factor analysis was
carried out to assess the structure of the Brazilian mYFAS
2.0. Principal component analysis (PCA) with oblimin
oblique rotation was used to extract the factors. A scree
plot was used to determine the number factors; items with
factor loadings X 0.3 were included in each factor. The
factorability of the correlation matrix was assessed with
the Kaiser-Meyer-Olkin (KMO) statistic and Bartlett’s test
for sphericity. Confirmatory factor analysis (CFA) was
then performed. We tested five different models. We per-
formed additional factor analyses to select the compo-
nents of each individual factor, extracting only two, three,
four or five factors, and the dimension with the highest
factor loading was selected. We estimated the goodness
of fit of each model with the chi-square test (w2), the
comparative fit index (CFI), the root mean square error of
approximation (RMSEA), and the standardized root mean
square residual (SRMR). Although there is no absolute
consensus in the literature, a RMSEA p 0.06, a SRMR
p 0.09 and CFI X 0.90 are considered acceptable.14

To compare the different models, the Akaike information
criterion (AIC) was used. Models with the lowest AIC were
judged to fit the data better than alternative solutions.15

Exploratory and confirmatory factor analyses were per-
formed for both the continuous version of the Brazilian
mYFAS 2.0 (in which each item is scored from 1 to 11),
as well as its categorical version, in which each item is
dichotomized using a Likert-type threshold.

We assessed the convergent validity of the Brazilian
mYFAS 2.0 by determining Spearman’s correlations for
the mYFAS and for each dimension of the BIS-11.
In addition, separate multivariable analyses of covariance
(ANCOVA) models were conducted with each BIS-11
impulsivity dimension as a dependent variable, and the
presence and severity of food addiction according to the
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Brazilian mYFAS 2.0 as independent variables. All models
were adjusted for gender, age, and education. Statistical
significance was set at an alpha level of 0.05.

Results

The initial sample included 9,585 participants answered
the complete survey. After quality check, 7,639 partici-
pants remained eligible and were included in the final
analyses (response rate: 79.7%). There were no signif-
icant differences in age, gender distribution or education
between participants who were not included in the final
sample and those who did not pass our quality check
(data available upon request).

The final sample was predominantly young (mean age =
27.267.9) and female (71.3%), with at least secondary
school education (online-only supplementary material,
Table S1). A total of 330 participants (4.31%) screened
positive for food addiction according to the Brazilian
mYFAS 2.0.

In the final sample, the Cronbach’s alpha value was
0.89 (95%CI 0.89-0.90). For the continuous version of the
Brazilian mYFAS 2.0, a scree plot inspection (online-only
supplementary material, Figure S1) and factor loadings
suggested a single factor structure (online-only supple-
mentary material, Table S2). Similarly, for the categorical
version of the scale, PCA pointed to a single factor
structure (online-only supplementary material, Figure S1
and Table S2). Since all items loaded in a single factor,
no rotation was performed. The KMO statistic confirmed
sample adequacy (0.93 for the continuous version and
0.92 for the categorical version), while Bartlett’s test of
sphericity confirmed the factorability of both versions of
the Brazilian mYFAS 2.0 (p o 0.001). Confirmatory factor
analysis confirmed a single-factor solution for both ver-
sions of the scale (Table 1). Goodness-of-fit statistics for
each model fitted against the sample data are provided for
both the continuous and categorical versions of the scale.

Associations between the continuous version of the
Brazilian mYFAS 2.0 were weak but statistically signifi-
cant for BIS-11 total score (Spearman’s rho = 0.26,
p o 0.001), attention subscore (rho = 0.27, p o 0.001),
non-planning impulsivity (rho = 0.16, po 0.001), as well as

motor impulsivity (rho = 0.21, po 0.001). In addition, total
and attention subdomain impulsivity scores were signifi-
cantly higher for participants with mild food addiction,
while participants with severe food addiction had higher
impulsivity scores in all BIS-11 scores than either partic-
ipants who screened positive for food addiction or those
with mild food addiction, after multivariable adjustment for
age, gender and education (online-only supplementary
material, Figure S3). All ANCOVA models were statistically
significant (adjusted R2 values ranged from 0.40 to 0.55).

Discussion

The current study adapted and validated the mYFAS 2.0
instrument for use in Brazil. The prevalence of food addic-
tion found in the present sample was 4.31%. A previous
systematic review found that the prevalence of food
addiction varies substantially across studies (from 5.4 to
56.8%), with higher prevalence rates being observed in
clinical samples (e.g., individuals seeking treatment for
overweight/obesity).16 Therefore, the prevalence of food
addiction in our non-clinical sample is close to the lower
end observed in this previous systematic review. Overall,
our data indicate that this instrument has adequate internal
consistency reliability. In addition, we verified that a single
factor solution for the mYFAS provides the best good-
ness-of-fit parameters in CFA, which was also suggested
by exploratory PCA. This finding agrees with the original
validation study, which enrolled a web-based conveni-
ence sample in the US, and also found adequate internal
consistency reliability and a single-factor solution for the
mYFAS in CFA.10

The convergent validity of the Brazilian mYFAS 2.0 was
also assessed in comparison to BIS-11 impulsivity scores.
When the continuous version of the scale was consid-
ered, correlations with total BIS-11 scores, as well as with
each of the impulsivity subscores (i.e., attention, non-
planning and motor) were statistically significant, thus
confirming that these constructs are related to each other.
Moreover, participants with a severe food addiction had
significantly higher scores in all BIS-11 dimensions than
either participants without food addiction or those with a
mild food addiction. An emerging body of evidence indicates

Table 1 Confirmatory factor analysis for the Brazilian version of the modified Yale Food Addiction Scale 2.0 (mYFAS 2.0)

Model w2 df w2/df CFI RMSEA (95%CI) SRMR AIC

mYFAS continuous
1-factor 3,773.38 65 58.1 0.905 0.086 (0.084-0.089) 0.040 351,469.35
2-factor 3,615.85 64 56.5 0.909 0.085 (0.083-0.088) 0.038 351,313.81
3-factor 2,471.82 62 39.9 0.938 0.071 (0.069-0.074) 0.032 350,173.78
4-factor 1,560.62 59 26.5 0.962 0.058 (0.055-0.060) 0.027 349,268.58
5-factor* - - - - - - -

mYFAS categorical
1-factor 2,171.56 65 33.41 0.918 0.065 (0.063-0.068) 0.035 -8,484.49
2-factor 1,802.53 64 28.16 0.932 0.060 (0.057-0.062) 0.032 -8,851.53
3-factor 1,564.62 62 25.24 0.942 0.056 (0.054-0.059) 0.030 -9,085.44
4-factor 1,246.81 59 21.13 0.954 0.051 (0.049-0.054) 0.027 -9,397.25
5-factor* - - - - - - -

95%CI = 95% confidence interval; AIC = Akaike information criteria; CFI = confirmatory factor index; df = degrees of freedom; mYFAS =
modified Yale Food Addiction Scale; RMSEA = root mean square error of approximation; SRMR = standardized root mean square residual.
*No solution could be obtained for the 5-factor model.
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that food addiction is associated with impulsivity.11,17 For
example, VanderBroek-Stice et al.17 found that individuals
with a food addiction had elevated impulsivity, based on
composite positive and negative urgency scores, as well
as steeper discounting of delayed rewards. This suggests
that impulsivity may mediate ‘emotional overeating’ in
response to stress and altered mood states.1,17 There-
fore, our findings point to an adequate convergent validity
of the Brazilian mYFAS 2.0. However, it should be noted
that the food addiction construct should be further refined.
It has been questioned, for example, whether food addic-
tion could be more accurately conceptualized as a
chemical or a behavioral addiction.18 Moreover, a recent
report found a significant association between food
addiction and a positive screen for skin picking disorder.19

Interestingly it has been proposed that significant phe-
nomenological and neurobiological overlaps exist between
behavioral addictions and obsessive-compulsive related
disorders.20 Furthermore, concerns have been raised
regarding the precise demarcation of food addiction and
other constructs related to overeating (e.g., binge eating).4

Therefore, further studies should assess the discriminant
validity of food addiction as assessed with the Brazilian
mYFAS 2.0 and related psychopathological constructs
(e.g., binge eating and weight cycling).

Some limitations of the current study warrant discus-
sion. First, given that we enrolled a convenience web-
based sample that was predominantly young and female,
our sample may not be representative of the Brazilian
population. For example, the psychometric properties
of the Brazilian mYFAS 2.0 could vary as a function of
educational attainment (e.g., differences between literate
and illiterate individuals). Second, we could not reliably
assess body mass index as a proxy measure of over-
weight/obesity in our web-based research platform. Third,
the cross-sectional design of this study precludes the
establishment of causal inferences. Fourth, the YFAS
remains the only instrument available for assessing food
addiction. Thus, the current study could not determine
receiver operating characteristics of the Brazilian mYFAS
2.0 against a ‘gold standard’. The development of validated
structured or semi-structured interviews to assess food
addiction could represent a necessary next step in the
development of this construct. Our study also has signif-
icant strengths. We enrolled a large sample, and we
included in the analysis only participants who provided
reliable responses. Second, anonymous participation via
Internet provides a setting with low desirability bias for
answering questions related to constructs like food addic-
tion. This is an advantage, since individuals with food
addiction may have significant shame regarding their eating
behaviors and, thus, may under-report their symptoms.21

In conclusion, the current study indicates that the
Brazilian mYFAS 2.0 has adequate internal consistency
reliability, a consistent one-factor structure, and adequate
convergence validity. Our findings also open important
directions of further research. Clearly, the Brazilian mYFAS
2.0 should be validated in other samples (e.g., clinical
samples of individuals seeking treatment for obesity),
while further psychometric properties (e.g., test-retest
reliability) should also be assessed. Such efforts could

contribute to the study of this emerging phenotype in
Brazil.
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