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Abstract

Objective: The Repetitive Eating Questionnaire (Rep(eat)-Q) is a brief self-report

measure developed to assess grazing behavior—an understudied problematic eating

behavior associated with eating disorder psychopathology and poor weight manage-

ment. This study aimed to adapt and test the psychometric properties and factor

structure of the Rep(eat)-Q in a Brazilian community sample.

Method: We used the International Test Commission guidelines for the adaptation of

psychological measures between cultures. Participants were recruited from the com-

munity and on a university campus and completed a set of questionnaires including

the Rep(eat)-Q, psychological measures, and sociodemographic data.

Results: A total of 718 (86.4% female) completed the Rep(eat)-Q and were eligible

for the confirmatory factor analysis (CFA). Only 542 completed the entire survey

(Rep(eat)-Q and other psychological measures) and were eligible for the analysis of

the validity evidence based on the relations to other variables. CFA revealed support

for a two first-order model as originally proposed, however, a hierarchical

(i.e., second-order) model is proposed. We found support for second-order scalar

invariance across sex. Both first- and second-order internal consistency estimates

presented very good evidence. Analysis (n = 542) revealed moderate to strong corre-

lations (≥.58 to .77) between grazing (total score and subscales) and binge eating and

other psychological measures, presenting good convergent evidence.

Discussion: This study reports good psychometric properties of the Rep(eat)-Q for

the Brazilian community sample.

Public Significance: Grazing is a problematic eating behavior and the Rep(eat)-Q is

one of the measures to assess grazing. The article aimed to adapt and test the psy-

chometric properties of the Rep(eat)-Q in a Brazilian community sample. The results

support a two-factor structure and suggest that the Rep(eat)-Q possesses good psy-

chometric properties to be used with the Brazilian populations.
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1 | INTRODUCTION

Grazing has been considered a problematic eating behavior that is

characterized by the ingestion of small/modest amounts of food in a

repetitive and unplanned way, not in response to hunger/satiety sen-

sations (Conceição et al., 2014). Two subtypes of grazing have been

proposed (Conceição et al., 2014): (i) compulsive grazing (CG), associ-

ated with feelings of not being able to resist the temptation to eat;

and (ii) noncompulsive grazing (NCG), in which the person eats repeti-

tively in a distracting/mindless way. Recent literature shows evidence

for the two subtypes of grazing (Conceição et al., 2018; Heriseanu

et al., 2019; Spirou et al., 2023; Teodoro et al., 2021), and there is

increasing evidence to consider grazing in the spectrum of disordered

eating (Teodoro et al., 2021). Particularly, the CG subtype, compared

to NCG, seems to hold stronger correlations with general and eating

disorder psychopathology (Conceição et al., 2018; Heriseanu

et al., 2019; Spirou et al., 2023), probably due to the association with

high degree of loss of control eating (Teodoro et al., 2021).

Overall, grazing has received increased attention for its association

with food addiction (Bonder et al., 2018), disordered eating psychopa-

thology, binge eating (Conceição et al., 2014; Conceição, Mitchell,

et al., 2017; Lane & Szab�o, 2013), decreased quality of life, increased

Body Mass Index (BMI) (Heriseanu et al., 2019; Spirou et al., 2023), and

worse weight loss after bariatric surgery (Pizato et al., 2017). Studies

showed that grazing or grazing-like behaviors are frequently reported

among candidates for bariatric surgery (33%) (Goodpaster et al., 2016),

in samples with eating disorders (41.6%) (Kass et al., 2015), in the

elderly (16.27%) (Conceição, Gomes, et al., 2017), and among university

students and general community (66.5%) (Heriseanu et al., 2019).

Unfortunately, research on the construct of grazing and its assessment

is still in its infancy and the literature is still inconclusive on whether

grazing is associated with age, sex, or weight (Teodoro et al., 2021). Fur-

thermore, the literature has been hindered by the variety of definitions

and assessment measures used (Teodoro et al., 2021).

One of the measures proposed to assess grazing is the

Rep(eat)-Q. The Rep(eat)-Q was developed in European Portuguese

and is based on the definition of grazing proposed by Conceição et al.

(2014) as a result of the combined opinion of a group of experts, sup-

porting its content validity. In its original form, it is a 12-item self-

report questionnaire answered on a 6-point Likert scale. Respondents'

answers relate to the frequency of grazing-like behaviors in the past

28 days. It generates two subscales: (1) repetitive eating—including

items that assess the repetitive nature of both CG and NCG; and

(2) CG—including items that assess the compulsive nature of CG.

The Rep(eat)-Q (Conceição, Mitchell, et al., 2017) has been

adapted for different populations and countries, and has been used

across the age and body weight spectrums (Bonder et al., 2018;

Conceição et al., 2018; Conceição et al., 2023;Conceição, Mitchell,

et al., 2017; Reas et al., 2019). Previous studies carried out in different

countries support the proposed two-factor structure of the

Rep(eat)-Q (Conceição, Mitchell, et al., 2017; Reas et al., 2019) with-

out deviations from the original measure. Given the amount of evi-

dence for its use across different cultures and populations, the

Rep(eat)-Q is currently the grazing measure with the strongest psy-

chometric support in the literature (Conceição et al., 2023).

Overall, research suggests that grazing is a clinically relevant

problematic eating behavior due to its association with increased psy-

chopathology and weight gain (Teodoro et al., 2021), warranting fur-

ther research to better understand its precursors and the impact of

this behavior in our society. In Brazil, recent data indicate that 55.7%

of Brazilians are overweight and 19.8% are obese (VIGITEL, 2019).

The high health and economic impact of eating and weight disorders

in Brazil highlights the need to further investigate modifiable behav-

iors, such as grazing, that could be the target of obesity-related inter-

ventions. Recent research suggests that grazing is prevalent in Brazil

with rates similar to those of high-income countries (10.2% for CG of

and 29.8% for NCG; Spirou et al., 2023). However, the study of graz-

ing in the Brazilian population is still scarce and there is no measure

adapted to Brazilian Portuguese to assess this behavior. Despite the

original version of the Rep(eat)-Q being developed in European Portu-

guese, the grammar and the choice of words are frequently different

in the two countries. Hence, an adaptation of the language is needed

to assure a correct use and understanding of the measure in Brazil.

This article aims to adapt the original measure to Brazilian Portuguese,

validate the Rep(eat)-Q for a Brazilian sample, and expand the under-

standing of grazing in Brazil, presenting a characterization of grazing

across different sociodemographic and clinical variables.

2 | METHODS

2.1 | Adaptation of the Rep(eat)-Q for Brazilian
culture

The procedures followed all the steps recommended by the second

edition of the International Test Commission Guidelines for Translat-

ing and Adapting Tests (International Test Commission, 2018). A

detailed description of the adaptation protocol can be found in

Appendix S1. Overall, the main adaptations focused on replacing

terms, changing to the gerund tense, and changing the term referring

to Grazing in the instrument title (“Rep(eat)-Q—Questionário de Belisco

Contínuo”). These adaptations were based on Brazilian culture's most

common terms and verb tenses.

The final version of the questionnaire is available as Appendix S2.

Study data and materials can be accessed by request to the first or

corresponding author.
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2.2 | Procedure and participants

The Research Ethics Committee of the university involved approved

the study protocol. A convenience sample was used. Participants were

recruited online via the institutional mailing list of the university

involved, or via a post on the social media account of the Brazilian

authors and the university involved. The advertisement invited volun-

teers to participate in a study that investigated eating behaviors in the

Brazilian population and included a RedCap® link to respond to the

online set of questionnaires. No compensation for participation was

offered. All participants signed an online informed consent form.

Inclusion/exclusion criteria were age ≥ 18 years and understanding

written Brazilian Portuguese. Data collection was conducted from

February to August 2021, during the second year of the pandemic. In

Brazil, the first half of 2021 was marked by an increase in the number

of deaths due to COVID-19, strict lockdown measures in most states,

as well as home office and remote classes in schools and universities.

In total, there were 1050 accesses to the provided link, 83 were

excluded for not meeting the inclusion criteria and 248 were excluded

for not completing the Rep(eat)-Q, resulting in 718 participants eligi-

ble for the Confirmatory Factor Analysis (CFA). Only 542 responded

to the entire survey and were eligible for the convergent and con-

struct validity analysis—validity evidence based on the relations to

other variables. Participants who only responded to the Rep(eat)-Q

did not differ from those who responded to the entire set of question-

naires in the Rep(eat)-Q scores (t(717) = 1.51, p = .13, Cohen's

d = .11), age (t(717) = �1.04, p = .29; Cohen's d = .08), sex

(χ2(1) = .19, p < .21), BMI (t(717) = �.36, p = .72; Cohen's d = .03).

2.3 | Measures

Sociodemographic and anthropometric questionnaire—Self-reported

questionnaire developed by the authors for the present study.

Included self-report sociodemographic and anthropometric items. The

World Health Organization (WHO) cutoff values were used to divide

participants according to BMI categories (WHO, 2010).

Rep(eat)-Q (Conceição, Mitchell, et al., 2017)—12-item self-report

questionnaire to capture features of grazing (CG and repetitive eat-

ing). Respondents rated the behavior's frequency using a 6-point

Likert scale ranging from 0 (never) to 6 (every day) based on the previ-

ous 28 days. Mean scores are computed for each 6-item subscale,

that is, CG and repetitive eating, and higher scores indicate more fre-

quent grazing. This version resulted from the adaptation carried out in

Study 1 (available in Appendix S1).

Depression anxiety stress scales—DASS-21 (Lovibond &

Lovibond, 1995)—21 items self-report questionnaire divided into

three 7-item subscales—anxiety, stress, and depression. Items were

answered based on the last week and measured throughout a 4-point

Likert scale ranging from 0 (“nothing applied to me”) to 6 (“applied to

me most of the time”). The scores for each subscale are the sum of

the subscale items and higher scores indicate more psychological dis-

tress. Vignola and Tucci (2014) adapted this instrument for the

Brazilian population. The following cutoff points for the subscales

proposed by the authors were used: normal <.5; mild: .5–1.0; moder-

ate 1.0–2.0; severe 2.0–3.0; extremely severe >3.0 (Lovibond &

Lovibond, 1995). McDonald's ω was .91 for depression, .90 for stress,

and .86 for anxiety scales indicating a good internal consistency for

each subscale for our sample.

Binge Eating Scale—BES (Gormally et al., 1982)—16-item self-

report questionnaire to assess binge-eating severity and related

behaviors. Items are rated on a 4-point Likert scale from 0 to 3 and

summed for a total score which is interpreted following the classifica-

tion: absence of binge eating (scores ≤ 17), moderate binge eating

(score between 18 and 26); and severe binge eating (scores ≥ 27). This

questionnaire was adapted for Brazil by Freitas et al. (2001). McDo-

nald's ω was .91 for the sample of this study.

2.4 | Data analysis

The R programming language (R Core Team, 2022) via the graphical

user interface, RStudio (RStudio Team, 2022) was used to perform sta-

tistical analysis. The descriptive statistics were obtained through the

skimr package (McNamara et al., 2021), the mode was estimated using

the DescTools package (Signorell et al., 2022), the standard error of

the mean (SEM) was calculated via the plotrix package (Lemon, 2006),

the coefficient of variation (CV) was obtained using the sjstats pack-

age (Lüdecke, 2021). The kurtosis (ku) was obtained through the “sam-

ple excess” method (i.e., sample kurtosis of the distribution with a

value of 3 being subtracted) while the skewness (sk) was calculated

using the “sample” method (i.e., sample skewness of the distribution)

both were obtained using the PerformanceAnalytics package

(Peterson & Carl, 2020). Severe univariate normality violations were

considered for absolute values of skewness jskj > 3 and kurtosis

jkuj > 7 (Finney & DiStefano, 2013; Marôco, 2021).

CFAs were performed to verify the dimensionality of the

Rep(eat)-Q. CFAs were conducted using the Weighted Least Squares

Means and Variances estimation method (Muthén, 1983) via the

lavaan package (Rosseel, 2012). The NFI (Normed Fit Index), TLI

(Tucker Lewis Index), CFI (Comparative Fit Index), the RMSEA (Root

Mean Square Error of Approximation), χ2 (chi-square statistic), and the

SRMR (Standardized Root Mean Square Residual) were used as

goodness-of-fit indices. Values of NFI, TLI, and CFI > .95, SRMR and

RMSEA < .08, were considered as indicators of a good fit of the data

to the model (Boomsma, 2000; Byrne, 2010; Hoyle, 1995; McDo-

nald & Ho, 2002). The robust versions of the goodness-of-fit indices

were used whenever possible (Savalei, 2020). Model modifications

were considered based on the analysis of the modification indices

(>11; p < .001) if supported by the theory (Kline, 2016).

The average variance extracted (AVE; Fornell & Larcker, 1981)

was computed as an indication of convergent evidence in terms of

internal structure (i.e., the average amount of variation in the items

explained by the latent variable). Values of AVE ≥ .5 were considered

indicative of acceptable convergent evidence in terms of internal

structure (Hair et al., 2019; Marôco, 2021). The discriminant evidence

TEODORO ET AL. 3
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(in terms of internal structure) was checked (Fornell & Larcker, 1981)

to verify whether the manifest variables of each latent factor were

strongly correlated with other latent factors. Discriminant evidence

for two latent factors x and y was assumed if AVEx and AVEy ≥ ρ2xy
(squared correlation between the factors x and y).

To benefit from the size of the sample collected, a cross-

validation approach was adopted (Chin & Todd, 1995).

Two independent and similar subgroups were created (ni = 359),

one of them was used as a calibration subsample, and the second one

was used as a validation subsample (Chin & Todd, 1995). The data

were split using the minDiff package (Papenberg, 2018), and the par-

ticipant's age and BMI were used as criteria variables, intended to

match the two subsamples for these variables. The subgroups were

generated using 1000 repetitions to minimalize dissimilarities

between them. The less different group assignment was selected. The

calibration sample was used to test if the originally proposed structure

of the Rep(eat)-Q holds to the data, or if any modification is proposed.

While the validation sample was used to verify if the proposed model

by the calibration sample holds in the validation one. This approach

allows for more robust evidence of the Rep(eat)-Q dimensionality.

The reliability of the scores was evaluated using the internal con-

sistency estimators αordinal (Oliden & Zumbo, 2008) and ωordinal

(Raykov, 2001) for the first-order factors. And the ωpartial L1 (the pro-

portion of observed variance explained by the second-order factor

after controlling for the uniqueness of the first-order factor), ωL2 (the

proportion of the variance of the first-order factors explained by the

second-order factor), and ωL1 (the proportion of the second-order fac-

tor explaining the total score). The internal consistency estimates

were obtained via the semTools package (Jorgensen et al., 2021). Esti-

mates ≥ .80 were considered indicative of satisfactory in terms of

internal consistency evidence.

The measurement invariance among sex was analyzed via the

lavaan package (Rosseel, 2012). Considering the small sample of

males, the maximum likelihood estimation with robust (Huber–White)

standard errors (MLR) was used. As such, several nested models were

compared as proposed by Chen et al. (2005): (1) configural invariance,

(2) first-order factor loadings, (3) structural weights, (4) intercepts of

the indicators, and (5) intercepts of the first-order factors. The

Rep(eat)-Q second-order latent means were compared across sex, and

Cohen's d was used as effect size (Cohen, 1988). The nested models

were compared through two criteria. A value of ΔCFI ≤ �.010 indi-

cates that the null hypothesis of invariance should not be rejected.

The Δχ2 criterion (Satorra & Bentler, 2001), rejects the null hypothesis

of invariance if a significant χ2 robust difference test is obtained.

The score percentiles, raw means, and standard deviations were

obtained via the doBy package (Højsgaard & Halekoh, 2018). A Welsh

t-test (Delacre et al., 2017) was conducted to compare the raw mean

scores of Rep(eat)-Q using the stats package (R Core Team, 2022).

The Hedge's g with a confidence interval was used as an effect size

measure (Hedges, 1981) via the effect size package (Ben-Shachar

et al., 2020).

Spearman's rank coefficient was used to test correlations

between the Rep(eat)-Q (sub)scale(s), sociodemographic variables,

other psychological variables, and BMI (convergent evidence). Effect

sizes to analyze these correlations were interpreted according to

Cohen's (1988) criteria of .1 = small effect, .3 = medium effect, and

.5 = large effect. A significance level of 5% was used (α = .05) for all

statistical analyses.

3 | RESULTS

3.1 | Characterization of the sample

Participants that responded to the Rep(eat)-Q (n = 718) were aged

between 18 and 71 (M = 36.8; SD = 11.92); 86.4% were female sex

(n = 620), 13.5% were male sex (n = 98) and .1% (n = 1) preferred

not to declare. Most participants had BMI at the normal level (44%,

n = 320), followed by 32% (n = 226) with pre-obesity, 14% (n = 102)

with obesity class I, 4% (n = 29) with obesity class II, 4% (n = 25)

underweight, and 2% (n = 16) with obesity class III.

3.2 | Validity evidence based on the internal
structure

All items presented the maximum possible range of answers (0–6).

None of the items presented severe univariate normality violations,

since all of them presented jskj and jkuj values below 3 and 7, respec-

tively. Item 12 had the highest mean value (M = 2.85; SD = 1.96)

while item 10 had the lowest one (M = 1.59; SD = 1.66). Globally, all

items present adequate psychometric sensitivity in terms of their uni-

variate distributional properties. Table 1 presents the items' distribu-

tion properties.

3.3 | Dimensionality

The two first-order latent factor model presented an unsatisfactory fit

to the data (χ2(53) = 417.73; p < .001; CFI = .93; TLI = .91; NFI = .96;

SRMR = .04; RMSEA = .14; P(RMSEA ≤ .05) < .01; 90% CI [.12;.15]).

After checking the modification indices, three correlations between

items' residual variances were added (ritem 1, item 2 = .52; p < .01;

ritem 2, item 4 = .40; p < .01; ritem 9, item 10 = .23; p < .01). The three cor-

relations were established among items of the same latent factor

(i.e., residuals might be associated). The CFA conducted with the mod-

ified model revealed a satisfactory fit to the data (χ2(50) = 268.33;

p < .01; CFI = .96; TLI = .94; NFI = .99; SRMR = .03; RMSEA = .11; P

(RMSEA ≤ .05) < .01; 90% CI [.09;.13]). Item 11 presented the lowest

factor loading (λitem 11 = .82). The latent correlation between the two

first-order factors was high (rRepetitive Eating, Compulsive Grazing = .89;

p < .01). The two latent factors presented acceptable values of AVE

(AVERepetitive Eating = .74; AVECompulsive Grazing = .80) suggesting con-

vergent evidence. However, the square of the latent correlation

between the two factors (r2Repetitive Eating, Compulsive Grazing = .81) was

higher than the AVE values, suggesting a lack of discriminant evidence

4 TEODORO ET AL.
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(Marôco, 2021). A large amount of shared variance between the fac-

tors might be explained by a second-order factor. As such, a second-

order variable—“grazing”—was tested. To test a second-order model

with two first-order latent factors the two structural weights from the

second-order latent variable to each first-order factor were con-

strained to be equal (Sinval et al., 2019). The hierarchical model pre-

sented the same fit as the previous model (i.e., with three residual

correlations) since there was no change in terms of degrees of free-

dom (χ2(50) = 268.33; p < .01; CFI = .96; TLI = .94; NFI = .99;

SRMR = .03; RMSEA = .11; P(RMSEA ≤ .05) < .01; 90% CI [.09;.13]).

The structural weights were high (γi = .95; p < .01). The proposed

model was tested in the validation sample which also presented an

acceptable fit to the data (χ2(50) = 299.29; p < .01; CFI = .95;

TLI = .94; NFI = .98; SRMR = .04; RMSEA = .11; P(RMSEA ≤ .05)

< .01; 90% CI [.10;.13]). Figure 1 depicts the final model and the cor-

responding statistics for the validation sample.

3.4 | Reliability of the scores: Internal consistency

The reliability of the scores analyses—using the joint sample (n = 718)

showed good evidence of internal consistency for both the first-order

factors: CG (α = .95; ω = .94), and repetitive eating (α = 95; ω = .91).

The second-order reliability estimates also presented good internal

consistency evidence (ωL1 = .91; ωL2 = .94; ωpartial L1 = .96).

3.5 | Measurement invariance

Table 2 presents the measurement invariance tests, where several

nested models were compared. Second-order scalar invariance was

achieved via the ΔCFI criterion (Cheung & Rensvold, 2002), however,

the Δχ2 criterion (Satorra & Bentler, 2001) only allows second-order

measurement invariance to be achieved. The ΔCFI criterion is usually

preferred since Δχ2 criterion is usually considered to be too restrictive

TABLE 1 Item's distributional properties.

Item M SD Min P25 Mdn P75 Max SEM CV Mode sk ku

Item 1 2.43 1.74 0 1 2.0 4 6 .07 .72 1 .50 �.79

Item 2 2.19 1.74 0 1 2.0 3 6 .06 .79 1 .73 �.51

Item 3 1.75 1.68 0 1 1.0 3 6 .06 .96 1 1.01 .05

Item 4 2.08 1.78 0 1 1.5 3 6 .07 .95 1 .76 �.51

Item 5 1.94 1.92 0 0 1.0 3 6 .07 .99 0 .77 �.62

Item 6 1.71 1.74 0 0 1.0 3 6 .06 1.02 1 1.01 0.03

Item 7 1.96 1.84 0 1 1.0 3 6 .07 .94 1 .83 �.43

Item 8 1.98 1.89 0 0 1.0 3 6 .07 .95 0 .71 �.68

Item 9 1.74 1.70 0 0 1.0 3 6 .06 .97 1 .92 �.09

Item 10 1.59 1.66 0 0 1.0 2 6 .06 1.04 1 1.08 .22

Item 11 2.01 2.04 0 0 1.0 4 6 .08 1.02 0 .73 �.85

Item 12 2.85 1.96 0 1 3.0 4 6 .07 .69 2 .16 �1.13

F IGURE 1 Confirmatory factor analyses second-order model. CG,
compulsive grazing; RE, repetitive eating; R, Rep(eat)-Q item.
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(Marôco, 2021). As such, scalar invariance allows the instrument

scores to be compared among males and females.

3.6 | Descriptive statistics and differences
between sexes

Table 3 presents the descriptive statistics of the Rep(eat)-Q scale for

the entire sample (n = 718) and sex differences. Women scored sig-

nificantly higher than men in the Rep(eat)-Q total score

(t (143.59) = 3.19, p < .01, g = .32; 95% CI [.12; .53]) and in the CG sub-

scale (t (143.74) = 4.09, p < .01, g = .41; 95% CI [.21; .62]), but not in

the repetitive eating subscale (t (139.13) = 1.80, p = .07, g = .19; 95%

CI [�.02; .39]).

3.7 | Validity evidence based on the relations to
other variables

Table 4 shows the descriptive statistics of the participants eligible for

the analysis of validity evidence based on the relations to other vari-

ables (n = 542). Table 5 shows the correlations between the Rep(eat)-Q

and socio-demographic variables, BMI, and psychological variables. Cor-

relation between the Rep(eat)-Q and variables of interest by sex are

presented in Appendix S3, showing an overall similar correlation pattern

as those observed for the total sample.

The correlation with other psychological variables suggests good

convergent evidence of the Rep(eat)-Q total score and subscales. As

expected, the total score and subscales showed strong correlations

with binge eating (BES), and significant, but weak to moderate correla-

tion coefficient with depression, anxiety, and stress (Table 5). There

were no significant correlations between the Rep(eat)-Q total score

and the CG subscale and age, education level, and monthly income.

Noteworthy, small but significant correlations were found between

the repetitive eating subscale and education level, and monthly

income.

4 | DISCUSSION

The Brazilian version of the Rep(eat)-Q questionnaire showed to be a

good adaptation of the original measure without linguistic misunderstand-

ings or biases considering the origin language (European Portuguese) and

seems to appropriately capture the original construct. This measure pre-

sented good psychometric properties in our Brazilian nonclinical sample,

showing good validity evidence based on the internal structure and based

on the association with other variables (American Educational Research

Association and American Psychological Association, & National Council

TABLE 2 Measurement invariance
across sex.

Sex (nFemale = 620, and nMale = 98)

Model invariance χ2scaled df CFIrobust Δχ2 p(Δχ2) ΔCFIrobust

1—Configural 297.374 100 .963 – – –

2—First order metric 302.938 108 .963 9.173 .328 .000

3—Second order metric 309.453 111 .963 .096 .992 .000

4—First-order scalar 331.961 121 .962 19.749 .032 .001

5—Second-order scalar 341.969 122 .960 7.447 .006 .002

TABLE 3 Descriptive statistics for the total sample and across sexes.

Dimension M SD Min P25 Mdn P75 Max sk ku

Total sample (n = 718)

Total score 1.96 1.49 0 .83 1.50 3.00 6 .81 �.13

repetitive eating subscale 2.07 1.66 0 .83 1.67 3.17 6 .71 �.47

compulsive grazing subscale 2.02 1.49 0 .83 1.67 2.92 6 .75 �.24

Female sample (n = 620)

Total score 2.00 1.51 0 .83 1.67 3.00 6 .79 �.17

Repetitive eating subscale 2.16 1.68 0 .83 1.83 3.33 6 .66 �.57

Compulsive grazing subscale 2.08 1.52 0 .92 1.75 2.94 6 .72 �.31

Male sample (n = 98)

Total score 1.73 1.34 0 .71 1.42 2.62 5 .85 �.01

Repetitive eating subscale 1.52 1.42 0 .33 1.17 2.29 5.67 1.07 .41

Compulsive grazing subscale 1.62 1.28 0 .67 1.33 2.40 5.33 .87 .02

Abbreviations: ku, kurtosis; M, mean; Mdn, median; Min, minimum value; Max, maximum value; P25, percentile 25; P75, percentile 75; SD, standard

deviation; sk, skewness.
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on Measurement in Education, 2014). In terms of internal structure, this

adapted version of the Rep(eat)-Q supported a two-factor structure pro-

posed by the original authors. However, the original dimensionality had

one modification suggesting a second-order latent factor—grazing. The

original items were kept in their original latent factor. The internal consis-

tency estimates (both first- and second-order) presented good values.

The measurement invariance was found across sex, allowing the estab-

lishment of direct comparisons of the scores between males and females.

The validity evidence based on the relations to other variables presented

good convergent evidence. Overall, the Rep(eat)-Q presented good psy-

chometric properties in this Brazilian nonclinical sample.

Past research reported an association between CG, BMI, and psy-

chopathology (Conceição, Mitchell, et al., 2017; Heriseanu

et al., 2019). Accordingly, our study found significant correlations

between Rep(eat)-Q and binge-eating scores, with stronger correla-

tions for the CG subscale than for the repetitive eating subscale. As

suggested by other authors, the compulsive scale captures the experi-

ence of loss of control eating which is the strongest predictor of psy-

chopathology (Conceição et al., 2018). Conceição et al. (2014) argued

that the unplanned nature of grazing behavior is associated, at some

level, with a lack of loss of control over eating, and conceptualized

grazing on a continuous scale of loss of control eating. Along these

lines, there is increasing evidence to support NCG in association with

low levels of loss of control, and CG associated with higher levels

(Conceição et al., 2018; Heriseanu et al., 2017). Our results bring fur-

ther support for this association between grazing and loss of control

and eating disorder psychopathology as proposed by Conceição

et al. (2014).

Contrary to the original study (Conceição, Mitchell, et al., 2017)

but following findings from the Norwegian adaptation (Reas

et al., 2019), our study also found no significant correlations between

the Rep(eat)-Q scores and age. We note that Conceição, Mitchell,

et al. (2017) reported weak, although significant, correlations between

grazing and age for the community sample. Future research should

TABLE 4 Descriptive statistics of participants eligible for validity
evidence based on relations to other variables.

Mean (SD; min–max),
(n = 542)

Age 37.1 (12.1; 18–71)

BMI 26 (5.26; 12.9–53.5)

Rep(eat)-Q Total Score 1.97 (1.47; 0–6)

Repetitive Eating 1.91 (1.47; 0–6)

Compulsive Grazing 1.03 (1.64; 0–6)

Binge Eating Scale 9.91 (9.61; 0–38)

Depression scale 10 (9.68; 0–42)

Anxiety scale 7.24 (8.19; 0–42)

Stress scale 15.6 (9.91; 0–42)

N (%)
(n = 542)

Sex

Female 473 (87.3)

Male 68 (12.5)

Not declared 1 (0.2)

Education level

Incomplete elementary school 0 (0.0)

Incomplete High School 0 (0.0)

Completed High School 12 (2.2)

Incomplete undergraduate 80 (14.8)

Completed undergraduate 95 (17.5)

Completed or incomplete graduate degrees 355 (65.5)

Monthly salary income

Up to 2 minimum wages 56 (10.3)

2 to 4 minimum wages 147 (27.1)

4 to 10 minimum wages 210 (38.7)

10 to 20 minimum wages 87 (16.1)

Above 20 minimum wages 42 (7.7)

BMI

Underweight (BMI ≤ 18.5) 15 (3)

Normal (18.5 ≤ BMI ≤ 24.9) 244 (45)

Pre-Obesity (25.0 ≤ BMI ≤ 29.9) 179 (33)

Obesity Class I (30.0 ≤ BMI ≤ 34.9) 75 (14)

Obesity Class II (35.0 ≤ BMI ≤ 39.9) 17 (3)

Obesity Class III (BMI ≥ 40) 11 (2)

Depression

Normal 314 (57.9)

Mild 63 (11.6)

Moderate 86 (15.8)

Severe 39 (7.1)

Extremely severe 40 (7.3)

Anxiety

Normal 340 (62.7)

Mild 44 (8.11)

Moderate 78 (14.3)

(Continues)

TABLE 4 (Continued)

N (%)
(n = 542)

Severe 80 (14.7)

Extremely severe 0 (0)

Stress

Normal 287 (52.9)

Mild 77 (14.2)

Moderate 80 (14.7)

Severe 65 (11.9)

Extremely severe 33 (6.0)

BES

Normal 450 (83.02)

Moderate 74 (13.65)

Severe 18 (3.32)

Abbreviations: BES, Binge Eating Scale; BMI, body mass index.
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explore if the correlations between age and grazing found in previous

studies are sustained in other populations. Moreover, considering that

the Rep(eat)-Q has been used and validated across different countries,

languages, and cultures, future studies should establish the transcul-

tural invariance of the model.

Our findings should be contextualized in the context of the

COVID-19 epidemic. The mean scores on the psychological variables

(specifically depression, anxiety, stress) and BMI found in our study

were generally higher compared to the scores described in the original

study (Conceição, Mitchell, et al., 2017). Our depression scores were

also higher than those reported in a recent study with a similar sample

before the pandemic (Moutinho et al., 2017). Accordingly, a recent

study assessing a community sample in Portugal suggested that the

changes in a variety of life domains imposed by COVID-19 restrictions

may lead to increased psychological distress, which results in more

disordered eating behaviors (Ramalho et al., 2022). In Brazil, the litera-

ture suggests that the restrictions caused by social isolation had a

direct impact on eating habits through an increase in the consumption

of ultraprocessed foods and snacks, and a decrease in the consump-

tion of natural foods, with consequent weight gain, intermediated by

reduced physical activity (da Leão & de Ferreira, 2021; Malta

et al., 2020). Similarly, studies worldwide point to an increase in disor-

dered eating and binge-eating behaviors during the period of isolation,

as well as the use of food as a strategy to regulate anxiety (Brown

et al., 2021; Phillipou et al., 2020). Altogether, these data support the

hypothesis that higher mean scores on problematic eating and psy-

chopathology in our study may be related to the period of data

collection.

The clinical implications of our findings go beyond the utility of

this self-report measure to assess for grazing. Past research with the

bariatric population identifies grazing as a risk factor for weight gain

and as a behavior associated with binge eating (Teodoro et al., 2021).

However, the literature is scarce regarding the role of grazing as a pre-

cursor for weight gain and obesity or the onset of binge-eating-

related disorders. Hence, the Rep(eat)-Q is a brief measure available

free of charge, that can be useful as a screening tool for grazing in

populations at risk for overweight or binge-eating. This study brings

novelty in terms of dimensionality, suggesting a second-order latent

factor, grazing, which explains the first-order factors. Additionally, we

bring further support for a two-factor structure of the Rep(eat)-Q with

one factor (CG subscale) capturing the compulsive subjective experi-

ence of grazing, and the other factor (repetitive eating subscale) cap-

turing the repetitiveness of this eating behavior. While the repetitive

eating subscale should be high for individuals presenting with both

CG and NCG, as defined by Conceição et al. (2014), the CG subscale

should be higher only for those reporting CG. This subscale also

seems to be the one most associated with psychopathology. Finally, it

is important to add that the diagnosis of CG or NCG is established

through the application of the Rep(eat) interview (Conceição

et al., 2014) which is a semi-structured interview centered on the

interviewer, who rates the presence of the behavior.

Some limitations regarding our sample can compromise the gen-

eralization of our results. First, our sample was predominantly com-

posed of female participants limiting the generalization of results to

male participants or to other genders. Second, the entire recruit-

ment was carried out during the COVID-19 pandemic and the imple-

mentation of restrictions. In this sense, our results must be

interpreted cautiously considering this context. Third, this study

included a convenience sample that was composed of highly edu-

cated individuals, and more than half the sample presented a BMI

within the overweight/obese range. For this reason, the descriptives

presented should be considered carefully when analyzing norms for

the general Brazilian population. Fourth, anthropometric data were

collected via self-report and no verification process was conducted

to check the validity of the information provided by the participant.

This may result in a biased distribution of participants across the

WHO (WHO, 2010) BMI categories. Finally, this study does not pre-

sent test–retest reliability preventing interpretations regarding the

temporal stability of the measure. Notwithstanding, the instrument

is originally developed (with test–retest reliability) in European Por-

tuguese, very similar to Brazilian Portuguese. With this work, we

hope to provide an adaptation rather than a translation of the instru-

ment as well as an increased knowledge of grazing behaviors in the

Brazilian population.

TABLE 5 Spearman's Correlations
between the Rep(eat)-Q and
sociodemographic variables, BMI, and
psychological variables.

Rep(eat)-Q total Rep(eat)-Q CG Rep(eat)-Q RE

Age �.08 �.08 �.07

Monthly Income �.07 �.04 �.09*

Education level �.08 �.04 �.10*

BMI .29*** .32*** .25***

DASS_Depression .41*** .42*** .36***

DASS_Anxiety .30*** .32*** .25***

DASS_Stress .43*** .44*** .37***

BES .72*** .78*** .58***

Note: Spearman's rho correlations *p < .05; **p < .01; ***p < .001. Bold highlights variables with

correlation coefficients >.4.

Abbreviations: BMI: body mass index; BES, binge eating scale; DASS, depression, anxiety and stress

scales; Rep(eat)-Q CG, repetitive compulsive grazing subscale; Rep(eat)-Q RE, repetitive eating subscale.
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5 | CONCLUSION

This study brought good validity evidence for the Rep(eat)-Q in a

Brazilian sample, supporting its utility as an instrument of easy

administration to assess grazing eating behavior. The Rep(eat)-Q

showed good psychometric properties and our data supported the

proposed second-order model with two first-factors. This short

self-report measure can aid the field in understanding problematic

eating behaviors, besides binge-eating, associated with weight

gain and eating disorders. Grazing has received increased atten-

tion in the field over the past years, but its potential role as a pre-

dictor of weight gain and eating disorders is still understudied.

The use of the Rep(eat)-Q can open new ways for studying the

mechanism underlying the onset of eating disorders and over-

weight/obesity.
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