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A B S T R A C T   

The aim of present study was two-fold: i) to translate and adapt the Regulation of Eating Behavior Scale to 
Portuguese (REBSp), and ii) to analyze its psychometrics properties (factorial validity with gender invariance 
analyses, reliability and construct validity). The study sample was composed by 471 Portuguese participants 
(68.4% females) with a mean age of 30.5 years (SD = 11.2). Structural equation modeling was used to verify the 
psychometric properties of the scale using SPSS v. 23.0 and AMOS 24.0 software. The analysis showed that the 
Portuguese 24-item scale presented a good fit, achieving good reliability and convergent validity. Some issues 
arose with discriminant validity within autonomous and controlled regulations, discussed in light of the simplex 
pattern expected by self-determination theory literature. Additionally, the scale presented concurrent validity 
and evidence of gender measurement invariance. Latent mean analysis between genders showed that women 
presented higher means for intrinsic motivation and integrated regulation when compared to men. In conclusion, 
analyses suggest that the 24-item Portuguese version of REBS can be used safely to assess the eating regulation in 
both genders.   

1. Introduction 

There is a considerable amount of research showing that the adop-
tion of inadequate lifestyle behaviors, such as unhealthy eating patterns 
or lack of physical activity, is associated with increased health risks 
(Katzmarzyk et al., 2019). These risks include overweight and obesity, 
type 2 diabetes (Stein & Colditz, 2004), cardiovascular diseases (Carter, 
Hartman, Holder, Thijseen, & Hopkins, 2017), and cancer (Calle, 
Rodriguez, Walker-Thurmond, & Thun, 2003). Specifically concerning 
people’s eating behaviors, the current food environment facilitates the 
access to highly processed foods that are energy dense, which may 
contribute to the adoption and maintenance of unhealthy eating pat-
terns and ultimately result in these health problems (Carrol et al., 2018; 
Giskes, van Lenthe, Avendano-Pabon, & Brug, 2011; Wansink & Sobal, 
2007). In spite of this, the presence of environmental cues to eat food 
that is unhealthy do not seem to affect all people in the same way, 

considering that some people seem to be able to adopt and maintain 
healthy eating patterns. Research grounded in self-determination theory 
(Ryan & Deci, 2017) has suggested that the type of motivations under-
lying the regulation of eating behavior may help to sustain either 
healthy or unhealthy eating habits, and thus one’s vulnerability to the 
obesogenic environment (Ng et al., 2012; Pelletier, & Dion, 2007; Pel-
letier, Dion, Slovinec-D’Angelo, & Reid, 2004; Pelletier, Guertin, Pope, 
& Rocchi, 2016; Rodrigues, Teixeira, Cid, & Monteiro, 2019). 

1.1. Motivation from the perspective of self-determination theory 

Self-determination theory (SDT) is a prominent theory of human 
motivation that provides a broad understanding of the motivational 
dynamics underlying the regulation of behavior in different life domains 
(Ryan & Deci, 2017). A core concept in SDT is that individuals go 
through a natural process of internalization in which they assimilate and 
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attempt to transform social norms and demands into personally 
endorsed values and self-regulations. According to SDT, the regulation 
of behavior can be differentiated along a continuum of 
self-determination ranging from self-determined or autonomous forms 
of behavioral regulation (i.e., identification, integration, and intrinsic 
motivation) to non-self-determined or controlled forms of behavioral 
regulation (i.e., amotivation, external and introjected regulations) 
(Ryan & Deci, 2017). Autonomous motivation reflects self-endorsed 
reasons for engaging in a certain behavior or pursuing a particular 
goal. Individuals acting for autonomous reasons experience their actions 
as freely chosen and consistent with their genuine sense of self, and feel 
that they are the origin of their actions. Recent studies reported that 
autonomous motivation is associated with better indicators of physical 
and mental health, sustained adherence to health behavior, and higher 
levels of enjoyment, satisfaction, and intention to continue physical 
activity programs (Rodrigues, Teixeira, Neiva, Cid, & Monteiro, 2020; 
Silva et al., 2017). In contrast, when controlled motivation prevails, 
individuals feel less in control, constrained, and somewhat forced to 
attain a goal that is not congruent with their interests, deeper values or 
beliefs. Controlled motivation is often associated with poorer long-term 
adherence to some health behaviors, lack of persistence and lack of 
mental flexibility to cope with difficulties when trying to achieve a goal 
(Ryan & Deci, 2017). Consequently, SDT-based research highlights the 
negative effects of controlled regulation on health-related behaviors 
such as unhealthy eating patterns, poorer mental health and reduced 
wellbeing (e.g., depression). 

Specifically, in the eating domain, controlled motivations to eat have 
been associated with unhealthy eating behaviors, greater concerns 
about the quantity of ingested food, and poorer psychological func-
tioning (Carraça, Leong, & Horwath, 2019; Pelletier et al., 2004). In 
contrast, autonomous motivations to regulate eating behaviors are 
positively associated with markers of healthy eating behaviors, greater 
interest on food quality rather than quantity, and better psychological 
adjustment (Carraça et al., 2019; Pelletier et al., 2004, 2007). 

1.2. The Regulation of Eating Behavior Scale (REBS) 

Within the SDT framework, the Regulation of Eating Behavior Scale 
(REBS; Pelletier et al., 2004) is a valid multidimensional and psycho-
metrically sound instrument developed to specifically explore the 
motivational dynamics underlying eating behavior regulation. The REBS 
is an instrument that has been widely used to evaluate the different 
behavioral regulatory styles proposed by SDT in the eating domain (e.g., 
Bégin, Fecteau, Bédard, Senécal, & Ratté, 2018; Guertin, Pelletier, & 
Pope, 2020; Guertin, Pelletier, Émond, & Lalande, 2017; Hamilton, 
Hoffman, Arsiwalla, Volpe, & Gropper, 2018; Pelletier et al., 2016). 

The six-factor structure of the original REBS (i.e., SDT eating 
behavior regulations), corresponding to the six types of regulations 
proposed by SDT, was supported by both an Exploratory Factorial 
Analysis (EFA) and a Confirmatory Factor Analysis (CFA). Overall, the 
analysis provided information on the psychometric properties of the 
scale, revealing a good fit to the proposed model, a good internal con-
sistency (Cronbach alpha ranged between 0.77 and 0.90), and support 
for the construct validity of the scale. Additionally, the REBS was tested 
for inter-constructs’ correlation patterns (i.e., verification of the simplex 
pattern) and convergent validity constructs (e.g., BULIT-R; CES-D). 

Since its original creation, the REBS has been the object of some 
additional research to examine its psychometric properties. Considering 
that the original scale was developed with a sample exclusively 
composed of women, a re-examination of the scale was made by Ham-
ilton et al. (2018), using a mixed-gender sample of 535 Americans. 
Results supported the scale structure, validity, reliability and, through 
multi-groups analysis, provided evidence of measurement invariance 
between gender, further supporting the scale use with both men and 
women. 

The REBS has been widely used in research on eating regulation and 

there is considerable evidence of its reliability to assess eating behavior 
motivational processes and predict more or less favorable eating out-
comes (Kato, Iwanaga, Roth, Hamasaki, & Greimel, 2013; Pelletier et al., 
2004; Pelletier & Dion 2007; Román, Rigó, Kato, Horváth, & Urbán, 
2020). For instance, seeking to eat in a healthier way to improve one’s 
appearance rather than to improve one’s health may predispose an in-
dividual to engage in more extreme dieting strategies and disordered 
eating behaviors (Putterman & Linden, 2004), which may in turn un-
dermine successful weight management. Therefore, identifying more 
robust determinants of autonomous motivations to regulate eating could 
contribute to help people sticking to healthy eating habits more effec-
tively in the long-term. This scale stands as an important tool for re-
searchers interested in a deeper understanding of eating behavior 
regulation, which is particularly important in Portugal where over-
weight and obesity rates are already above 50% in the adult population 
(Oliveira et al., 2018). However, no study so far has examined REBS 
psychometric properties in a Portuguese population. Therefore, the 
present study objectives were two-fold: i) to translate and adapt the 
Regulation of Eating Behavior Scale to Portuguese language (REBSp), 
and ii) to analyze its psychometrics properties (factorial validity with 
gender invariance analyses, reliability and construct validity) with a 
sample of Portuguese speaking participants. 

2. Methods 

2.1. Data collection and translation 

This study involved the completion of an online battery of psycho-
metric questionnaires between January 2017 and December 2018. To be 
included, participants had to be adults (≥18 years of age) and speak/ 
understand the Portuguese language. No other inclusion criteria were 
specified. This research was conducted according to the Helsinki 
declaration and its latter amendments, and the Lusófona University 
Scientific Board, acting as the ethics committee, approved this study 
(n.◦1/2014–2015). 

The REBS original items and instructions were translated to Portu-
guese and back-translated to English by a panel of psychologists and 
eating behavior specialists, following Brislin (1970) recommendations. 
When in disagreement, an external specialist participated in the dis-
cussion to obtain consensus. Recruitment was conducted through online 
channels (e.g., facebook and email). Data was anonymously collected 
through Google Forms online platform and Qualtrics™ survey platform 
to anyone willingly to participate in the study. Before completing the 
questionnaires, participants were required to provide their informed 
consent to participate in this study, were informed about the estimated 
time of completion and that they were free to interrupt or cease 
participation at any time and at no cost. 

2.2. Participants 

Data was collected from 471 participants (68.4% females) with a M 
age = 30.5 (SD = 11.2) that filled voluntarily two independent surveys 
in a study designed to investigate healthy lifestyle behaviors (physical 
activity and eating behavior) and their interaction mechanisms at the 
motivational level. The study was broadcast through electronic mailing 
lists and common social networks like Facebook. Due to some technical 
issues, part of the data from 171 participants (i.e., some demographics 
and BREQ) was lost. Regarding the full information of the 300 partici-
pants, 71% were female, 61% were single, 78% were highly educated (i. 
e., having a degree or higher), 71% were currently employed, and 71% 
performed ≥ 150 min per week of moderate-vigorous PA (354.4 ±
332.8 min/week). 
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2.3. Measures 

2.3.1. Regulation of Eating Behavior Scale (Pelletier et al., 2004) 
Like the REBS English the Portuguese version of the scale is 

comprised of 24-item representing the six subscales corresponding to the 
behavioral regulations postulated by SDT (Ryan & Deci, 2017). The stem 
asks the participants to indicate why they regulate their eating behavior 
and then to indicate the extent to which the items that follow correspond 
to the reasons they do so by rating each item using a 7-point Likert scale 
(1 - ‘Does not correspond at all’; to 7 - ‘Corresponds exactly’). For 
example, “I don’t really know. I truly have the impression that I’m 
wasting my time trying to regulate my eating behaviors”, represents a 
question regarding amotivation; “Other people close to me will be upset 
if I don’t”, expresses external regulation; “I would feel ashamed of 
myself if I was not eating healthy”, represents introjected regulation; “It 
is a good idea to try to regulate my eating behaviors” depicts identified 
regulation; “Eating healthy is part of the way I have chosen to live my 
life”, represents integrated regulation; and “I take pleasure in fixing 
healthy meals” represents intrinsic motivation. 

2.3.2. Intuitive eating scale 2 (Tylka & Diest, 2013) 
This scale is a 23-item used to access individuals’ tendency to follow 

their hunger and satiety cues related to eating. A Portuguese version was 
obtained following the translation procedures recommended by Brislin 
(1970, 1980). The instrument has four dimensions, namely: Eating for 
Physical Rather than Emotional Reasons (EPR – 8 items), Unconditional 
Permission to Eat (UPE – 6 items), Reliance on Hunger and Satiety Cues 
(RHSC – 6 items), and Body-Food Choice Congruence (BFCC – 3 items). 
This instrument was used to examine concurrent validity of REBS with 
eating related cues and is answered using a five-point Likert scale (1 – 
‘Strongly disagree’; 5 – ‘Strongly agree’). 

2.3.3. Behavioral regulation exercise questionnaire 3 
The Portuguese version of the behavioral regulations for exercise 

questionnaire (BREQ-3p; Cid et al., 2018) is based on the BREQ-2 
developed by Markland and Ingledew (1997) and the Integrated Scale 
made by Wilson et al. (2006). It was used to examine the concurrent 
validity of REBSp. The BREQ-3p is an 18-item scale that corresponds to 
the 6 dimensions postulated by SDT. The scale is used to assess behav-
ioral regulation in physical exercise (amotivation, external, introjected, 
identified and integrated regulations, and intrinsic motivation), and it is 
answered using a five-point Likert scale (0 – Not true to me; 4 – Usually 
true to me). This scale was assessed only in 300 of the 471 participants. 

2.4. Procedures 

2.4.1. Data analysis 
In order to test the factorial validity of the REBSp, a confirmatory 

factor analysis (CFA) was conducted as it is considered one of the most 
appropriate methods for examining the validity of a scale built on a 
strong theoretical framework. Because the original REBS was developed 
to assess motivation using the SDT framework and the items were ex-
pected to load onto predetermined theoretical factors, a CFA was justi-
fied, and no exploratory factor analysis was conducted. The model was 
tested using the Maximum Likelihood (ML) estimation. In order to 
determine whether the model had a good fit, the following fit indices 
were examined: the Standardized Root Mean Square Residual (SRMR), 
the Comparative Fit Index (CFI), the Non-Normed Fit Index (NNFI), the 
Root Mean Square Error of Approximation (RMSEA) and the respective 
confidence interval (90% CI). We used TLI and CFI values ≥ 0.90 and 
RMSEA and SRMR ≤ 0.08 as cut-of values CFA (Byrne, 2016; Hair, 
Black, Babin, & Anderson, 2014; Marsh, Hau & Zen, 2004). Addition-
ally, for final model comparison, the Parsimony Comparative Fit Index 
(PCFI) and Parsimony Good of Fit Index (PGFI) were used, where indices 
between 0.60 and 0.80 suggests a good model fit, and indices above 0.80 
suggests a very good model fit (Hair et al., 2014). 

The convergent validity was examined using the Average Variance 
Extracted (AVE) to verify if the items were related to the expected factor. 
Cut-off values above 0.50 cut-off indicated good convergent validity 
(Hair et al., 2014). The discriminant validity was analysed to understand 
the level of distinction between factors. This was obtained through the 
relation of the value of the square of the correlation between factors, 
where AVE ≥ r2 (Hair et al., 2014). The reliability of each subscale was 
assessed by means of internal consistency through Raykov’s formula 
(Raykov, 1997) and the Composite Reliability values (CR ≥ 0.70) (Hair 
et al., 2014). 

Also, we examined the concurrent validity of the scale by performing 
a correlational analysis between the REBSp and IES2 and BREQ-3p sub- 
scales. Regarding the REBSp-IES2, it was expected that the more 
autonomous regulations would be positively associated with IES2 con-
structs and, generally, no significant or weak negative associations 
would emerge between controlled regulations and intuitive eating. 
Regarding REBSp-BREQ3, it was expected that, overall, moderate cor-
relations between the two scales would be observed and that higher 
correlations between the same types of motivation from the two scales 
would be observed. 

Multi-group and latent mean analysis invariance were performed to 
examine the equivalence of the measurement model across genders. This 
procedure allows the verification of invariance across different groups 
with different characteristics. Following several authors’ recommenda-
tions (e.g., Byrne, 2016; Chen, 2007; Cheung & Rensvold, 2002), 
invariance criteria is met when the measurement model is adjusted in 
each group. The following types of invariance were considered: con-
figural invariance (model without constraints), metric invariance 
(equality of factorial weights), scalar invariance (factorial weights and 
covariance equals) and residual invariance (factorial weights, covari-
ance and equal measure errors). Thus, Δχ2 tests and differences in ΔCFI 
≤ 0.01 were examined between the constrained and the unconstrained 
models (Cheung & Rensvold, 2002). Additionally, differences in 
ΔSRMR < 0.03 and ΔRMSEA < 0.015 for metric invariance, and 
ΔSRMR < 0.01 and ΔRMSEA < 0.015 for scalar invariance, were also 
considered (Byrne, 2016). 

Finally, to examine whether measurement invariance criteria were 
met, a latent mean analysis was performed. Mean and covariance 
structure analysis for all behavioral regulations allow the testing of 
differences between genders. The male model was constrained to zero, 
while the female model was freely estimated for the other group, using Z 
scores and p values for each regulation. Effects sizes were calculated in 
agreement with Kline’s (2016) recommendations and Cohen’s (1988) 
d criteria, where effects sizes could be considered (a) trivial (0–0.19), (b) 
small (0.20–0.49), (c) average (0.50–0.79), or (d) large (greater than or 
equal to 0.80). 

All analyses were developed using SPSS v. 23.0 (Armonk, NY, USA) 
and Amos v. 23.0 (Meadville, PA, USA). 

3. Results 

Preliminary analysis reported no missing values. Six univariate (z >
3.00) and multivariate (Mahalanobis distance = p1 < 0.001; p2 <
0.001) outliers were detected and removed from the data for the 
following analysis (Byrne, 2016). Participants used the full range of the 
scale (1–7) and presented higher mean scores for the autonomous 
regulation constructs (ranging from 5.30 to 6.05), and lower scores for 
the controlled regulation (ranging from 3.61 to 4.35) and amotivation 
(ranging from 3.53 to 3.57) constructs (Table 1). As seen in Table 1, the 
skewness and kurtosis values indicate that the responses had generally a 
normal univariate distribution to the data (normality accepted value of 
skewness and kurtosis ranging from − 2 to +2 and − 7 to +7, respec-
tively). Additionally, Mardia’s coefficient for multivariate kurtosis was 
superior to the expected value for normality assumption (>5.0) (Byrne, 
2016), and Bollen-Stine bootstrap with 2000 samples was used for 
subsequent analysis (Nevitt & Hancock, 2001). 
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The goodness of fit indices for the CFA analysis (six factors and 24 
items) are presented in Table 2 and the coefficients for the full model are 
presented in Fig. 1. The model fitted the data well and was in line with 
predefined cut-off values (Hair et al., 2014). 

Construct validity and reliability coefficients are presented in 
Table 3. The composite reliability (CR ≥ 0.70) and convergent validity 
(AVE ≥ 0.50) coefficients presented are adjusted values. Some issues 
emerged regarding the discriminant validity (IM-INTEGR; INTEG- 
IDENT; INTROJ-EXT; EXT-AMOT), because the squared value of the 
correlations (r2) was higher than the AVE (Hair et al., 2014). 

As seen in Table 2, both gender 24-item models presented good fit 
indices, justifying a measurement invariance analysis. Models re- 
specification suggests support for invariance between these two 
groups, showing that a) the same number of factors was present in both 
groups and remained associated with the same items (configural 
invariance), b) the REBS’ factors had a similar understanding in both 
groups (measurement invariance) and c) latent and observable means 
were valid in both groups when means were compared (scale invari-
ance), and d) comparison between observable items was supported 
(residual invariance). After testing, only residual invariance was not 
met, surpassing the predefined ΔCFI cut-off value (0.012 > .010) 
(Cheung & Rensvold, 2002) (Table 4). 

Given that the measurement invariance represents a good fit, latent 
means analyses were performed to test group differences (male vs. fe-
male) (Table 5). Intrinsic motivation and integrated regulation were 
significantly higher in females than in males (intrinsic motivation; Z =
3.795, p < .001; integrated regulation; Z = 2.175, p = .03). 

To assess concurrent validity, correlational analysis between the 

REBSp, IES2, and BREQ-3p were conducted and reported in Table 6. 
Associations with BMI (by gender) are also presented. Regarding the 
correlations between the REBSp subscales and the dimensions of the 
IES2, the autonomous regulations were positively correlated with the 4 
dimensions of the IES2, while the controlled regulations were nega-
tively, or not significantly related with those constructs. Concerning 
REBSp and BREQ-3p analysis, the results show that 4 of the 6 specific 
types of regulations for the REBSp were more strongly correlated with 
the same types of motivation for the BREQ-3p, while the other 2 
(intrinsic motivation and amotivation) showed higher correlations with 
different regulations across scales. Finally, no significant associations 
emerged between the REBSp/BMI testing (except BMI Female with 
REBSp Integrated regulation). 

4. Discussion 

The aim of the present study was to adapt the Regulation of Eating 
Behaviour Scale for the Portuguese population (REBSp) and to validate 
this version by testing its factorial structure and the psychometric 
properties. Additionally, measurement invariance procedures were done 
in order to examine scale assumptions between genders. 

The results of the present study provide support for the validity of the 
Portuguese version of the REBS in the Portuguese population, in general 
and across genders. In agreement with previous studies (Hamilton et al., 
2018; Pelletier et al., 2004), the 24 items followed the 6-factor structure 
of the original scale, as showed by the fit indices, internal consistency of 
the subscales and convergent validity of the scale. 

However, some issues were found regarding the discriminant val-
idity of the scale. Correlations among the types of autonomous regula-
tions (IM-INTEGR; INTEG-IDENT) and types of controlled regulations/ 
amotivation (INTRJ-EXT; EXT-AMOT) were high, which suggests that 
some subscales shared similarities with each other. The SDT behavioral 
regulations are structured in a simplex pattern, meaning that throughout 
the continuum, it is expected to exist construct similarities and possible 
overlaps in adjacent regulations, that tend to disappear in more distant 
regulations (Ryan & Deci, 2017). In fact, similar problems have been 
reported in other scales grounded in SDT, as is the case, for example, of 
sport (e.g., Lonsdale, Sabiston, Taylor, & Ntoumanis, 2011; Pelletier 
et al., 1995). These results differ to some extent from the results reported 
by Pelletier et al. (2004) and it is not entirely clear why this occurred. 
Future research should further examine the discriminant validity of the 
scale with more heterogeneous, culturally diverse, samples to determine 
if the results that were observed are specific to our sample. 

In agreement with Hamilton et al. (2018), our results also supported 
the gender measurement invariance of the scale. More specifically, the 
models for both genders showed a good fit, and the multi-group analysis 
showed that configural, measurement and scale invariance criterion 
were met (Byrne, 2016). Residual invariance in this sample was not met. 
However, this parameter has been considered optional in social sciences, 
due to the fact that not achieving a ΔCFI < 0.01 may not implicate the 
absence of scale measurement invariance in these settings (Byrne, 2016; 
Cheung & Rensvold, 2010). 

Latent mean analysis procedures showed that intrinsic motivation 
and integrated regulation were significantly higher in women. These 

Table 1 
Descriptive analysis of the answers to the items on the REBS for the Portuguese 
sample.   

Skewness z-value Kurtosis z-value 

Item 1 (Integrated) − 1.34 − 11.90 1.25 5.53 
Item 2 (Intrinsic) -.89 − 7.92 -.11 -.48 
Item 3 (External) -.36 − 3.23 -.98 − 4.35 
Item 4 (Intrinsic) -.91 − 8.09 -.10 -.42 
Item 5 (Identified) − 1.49 − 13.24 2.11 9.33 
Item 6 (Amotivation) -.29 − 2.61 − 1.32 − 5.86 
Item 7 (Introjected) -.11 -.98 − 1.01 − 4.47 
Item 8 (Introjected) -.31 − 2.72 − 1.01 − 4.45 
Item 9 (External) -.26 − 2.27 − 1.16 − 5.12 
Item 10 (Identified) − 1.5 − 12.94 1.85 8.18 
Item 11 (Intrinsic) − 1.35 − 11.95 1.40 6.20 
Item 12 (Introjected) -.18 − 1.63 − 1.05 − 4.65 
Item 13 (External) -.25 − 2.23 − 1.22 − 5.40 
Item 14 (Amotivation) -.39 − 3.42 − 1.47 − 6.52 
Item 15 (External) -.30 − 2.66 − 1.19 − 5.25 
Item 16 (Amotivation) -.32 − 2.84 − 1.35 − 5.97 
Item 17 (Integrated) − 1.07 − 9.49 .33 1.45 
Item 18 (Introjected) -.29 − 2.58 − 1.14 − 5.04 
Item 19 (Amotivation) -.28 − 2.44 − 1.32 − 5.85 
Item 20 (Integrated) -.89 − 7.84 -.19 -.86 
Item 21 (Integrated) − 1.23 − 10.88 .74 3.28 
Item 22 (Identified) − 1.70 − 15.08 2.91 12.90 
Item 23 (Identified) − 1.64 − 14.56 2.51 11.14 
Item 24 (Intrinsic) -.924 − 8.19 .046 .20  

Table 2 
Goodness-of-fit indices of RESB models (including other versions).  

Models χ2 df p SRMR TLI CFI RMSEA 90% CI PCFI PGFI 

24 items model 803,400 237 <.001 .057 .940 .949 .071 [.066-.077] .815 .689 
Pelletier et al. model1 531.970 – <.001 – – .920 .060 [-] .780 – 
Hamilton et al. model2 1078.47 474 <.001 – – .930 .050 [-] .800 – 
Male 24 items model 472.008 237 <.001 .072 .922 .933 .081 [.071 - .093] .801 .627 
Female 24 items model 662.132 237 <.001 .055 .935 .945 .075 [.068 - .082] .811 .672 

Note. χ2 = chi-squared; df = degrees of freedom; SRMR = Standardized Root Mean Square Residual; TLI = Tucker-Lewis Fit Index; CFI = Comparative Fit Index; 
RMSEA = Root Mean Squared Error of Approximation; 90% CI = confidence interval of RMSEA; PCFI = Parsimony Comparative Fit Index; 1Pelletier et al. (2004), 
2Hamilton et al. (2018). 
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results are similar to the ones reported by Hamilton’s et al. (2018) recent 
psychometric re-evaluation of the REBS. These authors found higher 
autonomous motivation levels (intrinsic and identified) in women and 
higher levels of introjected and external regulations as well. Our findings 
are coherent with prior research showing that women tend to attribute 
greater value to healthy eating and view food choices as more important 
for their health (Courtenay, McCreary, & Merighi, 2002; Wardle et al., 
2004). One possible explanation for this may be related to a woman’s 
role in the family context. That is, women are more likely to be 

responsible for family meal preparation or food shopping than men, and 
because of that they may be more likely to pay attention to the impor-
tance of eating healthy (Fagerli & Wandel, 1999). Also, the socially 
constructed gender roles, which are internalized in young age, are likely 
to explain these gender differences (Courtenay, 2000). This author 
suggested that males may not be encouraged to know more about health 
and nutrition, cooking and eating healthily, when compared to females 
which are encouraged to place higher priority on learning and making 
healthy food choices (Courtenay, 2000). Differences in internalized 

Fig. 1. Standardized individual parameters (covariance factors, factorial weights and measurement errors), all of which were significant in the measurement model 
(REBSp – six factors and 24 items). 

Table 3 
Internal reliability, convergent and discriminant validity, and average variance extracted for the 24 item model.  

Factors CR AVE IM INTEGR IDENT INTROJ EXT AMOT 

IM .904 .702 1      
INTEGR .919 .740 .769 1     
IDENT .891 .676 .573 .724 1    
INTROJ .880 .647 .293 .309 .238 1   
EXT .912 .727 .185 .171 .114 .863 1  
AMOT .951 .829 .233 .255 .148 .781 .856 1 

Note. Correlation among factors (in diagonal) represents the squared values (r2); CR = Composite Reliability; AVE = Average Variance Extracted; AMOT = Amoti-
vation; EXT = External Regulation; INTROJ = Introjected Regulation; IDENT = Identified Regulation; INTEGR = Integrated Regulation; IM = Intrinsic Motivation. 
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beliefs about the value of eating according to health recommendations, 
and in the interest (and potential pleasure) in learning and preparing 
healthy foods could therefore contribute to explain the observed gender 
differences in eating regulations. 

The concurrent validity of the scale was also examined against two 
distinct scales, the IES2, measuring eating in response to hunger and 
satiety cues, and BREQ-3, measuring exercise behavioral regulations. 
Considering the nature of the REBSp, we expected that a more autono-
mous motivation to regulate eating would be related with a closer and 
more reliable interpretation of physical signs of hunger and satiety, and 
with increased enjoyment of a wide variety of foods, as opposed to strict 
dieting rules/restrictions or comfort eating (Tylka & Diest, 2013; Tylka, 
Calogero, & Danielsdottir, 2015; Carraça et al., 2019). The results ob-
tained in the present analysis were thus consistent with the expected 
associations. 

Considering the conceptual proximity and close relation between 
exercise and healthy eating behaviors, which tend to cluster (Andrade 
et al., 2010; Loprinzi, Smit, & Mahoney, 2014) and be explained by 
similar mechanisms (Mata et al., 2009; Annesi & Marti, 2011; Fleig, 
Küper, Lippke, Schwarzer, & Wiedemann, 2015), we expected positive 
associations between corresponding behavioral regulations across the 
two life domains. Although, we found some discrepancies for the 
intrinsic motivation and amotivation subscale, overall results provided 
support for the concurrent validity of REBSp. 

Finally, not all people respond equally to the current food environ-
ment, making some individuals more vulnerable to the obesogenic 
environment than others. That justifies the need to deepen our under-
standing of the individual factors that could influence one’s suscepti-
bility to maladjusted eating patterns. Therefore, the REBSp may be 

particularly useful for practitioners, as it allows them to identify the 
reasons underlying individuals’ eating regulation. Knowing why one 
eats in a specific way, or makes certain food choices, can help practi-
tioners promoting more balanced eating behaviors. As shown in prior 
research (e.g., Pelletier et al., 2004; Carraça et al., 2019), different types 
of eating motivation (autonomous vs. controlled) are linked to different 
behavioral and psychological outcomes: autonomous motivations to 
regulate eating have been associated with healthier eating behaviors 
and better psychological functioning, while controlled regulations and 
amotivation are associated to poorer outcomes. In agreement with these 
results, future research should examine if participants would benefit 
from conditions that focus on creating need-supportive environments, 
for instance, by supporting people’s autonomy and choice, eliciting 
personally-relevant goals, avoiding controlling language and external 
reinforcers, providing structure and offering a rationale for what is being 
proposed, in a respectful, non-judgmental and empathetic climate (Ryan 
& Deci, 2017). 

4.1. Strengths and limitations 

In sum, our results provide evidence for the REBSp use in the Por-
tuguese population. The hypothesized model presented good fit to the 
data in a large sample and proved to be reliable in both genders. Internal 
consistency, convergent validity, measurement invariance and concur-
rent tests offer confidence upon the robustness of our findings. This is 
especially important considering the high rates of overweight and 
obesity (>50%) in the Portuguese population (Oliveira et al., 2018). 
Finding reliable and valid tools, which allow the identification of de-
terminants of autonomous (vs. controlled) motivations to regulate 
eating, could therefore facilitate people’s sustained adherence to 
healthy eating habits and, subsequently, to more successful weight 
management in the long run. Notwithstanding this, our study had some 
limitations, and some issues with the discriminant validity of some of the 
subscales were identified. These issues highlight the need to further 
evaluate the validity of the scale with more heterogeneous samples of 
Portuguese participants (e.g., individuals showing more or less 
dysfunctional eating patterns). Additionally, due to some technical is-
sues, some data were not retrieved from the second independent sample, 
and the results from some socio-demographic variables and BREQ-3p 
were only accounted for the first sample collected. Despite confidence 
of the analysis developed, the data missing in 174 participants could add 

Table 4 
Fit indices for the measurement invariance model of the REBS in the Portuguese sample across gender.  

M - F χ2 df Δχ2 Δdf p CFI ΔCFI SRMR ΔSRMR RMSEA ΔRMSEA 

Configural Invariance 1134.553 474 – – <.001 .941 – .072 – .055 – 
Measurement Invariance 1148.676 492 14.123 18 <.001 .941 .000 .072 .000 .053 .002 
Scale Invariance 1207.663 513 73.110 39 <.001 .938 .003 .082 .010 .054 .001 
Residual Invariance 1327.373 537 192.820 63 <.001 .929 .012 .092 .020 .056 .001 

Note. χ2 
= chi-squared; df = degrees of freedom; Δχ2 

= differences in the value of chi-squared; Δdf = differences in the degrees of freedom; CFI = Comparative Fit 
Index; ΔCFI = differences in the value of the Comparative Fit Index. 

Table 5 
Latent mean differences between genders on behavioral constructs.   

Difference Z p d 

Intrinsic .569 3.795 <.001 .24 
Integrated .275 2.175 .03 .38 
Identified .178 1.565 .118 .13 
Introjected .204 1.311 .190 .22 
External .013 .082 .934 .02 
Amotivation .144 .900 .368 .13 

Note. Z = test score; p = sig. value; d = Cohens’ effect size. 

Table 6 
Correlation analysis of REBSp, IES 2, BREQ-3p and BMI (by gender).  

REBS IES2 BREQ3 BMI (kg/m2) 
Male 
(M = 22.8; 
DP = 3.6) 

BMI (kg/m2) 
Female 
(M = 24.5; 
DP = 3.4) 

RHSC EPR UPE BFCC Intrinsic Integrated Identified Introjected External Amotivation 

Intrinsic .299*** .247*** .342*** .577*** .353*** .453*** .364*** .313*** -.075 -.117 -.069 -.093 
Integrated .247*** .260*** .819*** .654*** .394*** .541*** .494*** .315*** -.176* -.185* -.040 -.147** 
Identified .228*** .229*** .733*** .610*** .200** .390*** .498*** .286** -.142 -.204** .038 .051 
Introjected -.097 -.328*** .168** .026 -.126 .069 .123 .513*** .406*** .237** -.043 .078 
External -.023 -.232*** .087 -.010 -.093 -.034 -.303 .307*** .541*** .295*** -.031 .053 
Amotivation -.076 -.202*** -.183** -.275*** -.069 -.009 -.151* .132 .456*** .456*** -.107 -.016 

Note. * p < .05, ** p < .01, *** p < .001; RHSC = Reliance on Hunger and Satiety Cues; EPR = Eating for Physical Rather than Emotional Reasons; UPE = Unconditional 
Permission to Eat; BFCC = Body-Food Choice Congruence; BMI = Body Mass Index. 
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some additional information of sample heterogeneity and characteristics 
that could elicit future study directions. 

Overall, the present study revealed that the six-factor, 24-item 
REBSp, had good psychometric properties. The scale can be used in 
both genders of the Portuguese population for research purposes in the 
context of eating behavior regulation. 
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