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Abstract
The Caregiver Eating Messages Scale (CEMS) was developed to assess perceived restrictive or critical caregiver messages 
in relation to food intake and pressure to eat, whereas the Intuitive Eating Scale-2 (IES-2) measures one’s tendency to fol-
low internal cues of hunger and satiety when making eating-related decisions. Both scales are useful in the arsenal of eating 
behaviour scholars. Here, we developed Brazilian Portuguese translations of both scales and assessed their psychometric 
properties in Brazilian adults. A total of 288 participants (men = 52.8%) completed the CEMS, IES-2, Body Appreciation 
Scale (BAS), and a demographic questionnaire. The results of confirmatory factor analysis indicated that the factor structure 
of both scales had adequate fit following the elimination of items and addition of covariances. Evidence of adequate factorial, 
convergent and discriminant validity, as well as reliability was identified. Furthermore, correlations of CEMS and IES-2 with 
BAS scores and body mass index were obtained. Both instruments’ models were found to be invariant across sex, with men 
having significantly higher scores on three subscales of the IES-2 only. These results provide evidence for the psychometric 
properties of the CEMS and IES-2 in Brazilian Portuguese-speaking adults.
Level of Evidence: V, cross-sectional descriptive study.
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Introduction

Evidence of an association between dietary factors and non-
communicable diseases is very well-established [1]. More 
specifically, a large body of evidence indicates that healthy 
eating can help to reduce the risk of chronic diseases [2]. 
Unfortunately, however, the proportion of populations meet-
ing healthy eating recommendations remains small [3], par-
ticularly in low- and middle-income countries [4]. Thus, the 
eating decisions of individuals are important aspects that 
should be considered, as they are among the most frequent 
of daily human behaviours [5] and are strongly shaped by 
the social context [6]. For instance, the family environment 
is known to play an important role in shaping the eating 
decisions of children. Much less research has focused on the 
impact of caregiver eating messages beyond adolescence [7], 
partly because until recently appropriate measurement tools 
with which to measure perceived caregiver eating messages 
were not available. This was rectified with the development 
of the Caregiver Eating Messages Scale (CEMS) [8].
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Kroon van Diest and Tylka [8] developed the items of 
CEMS to measure perceived caregiver eating messages. 
Based on exploratory factor analysis, two factors were 
extracted measuring restrictive/critical messages (RCM) 
and pressure-to-eat messages (PEM). An adequate fit of this 
two-dimensional model was further found in two US college 
samples of women and men [8]. To our knowledge, however, 
the factor structure of the CEMS has not been investigated 
outside the US and in non-English-speaking samples.

Beyond caregiver eating messages, some scholars have 
also looked at the role of intra-individual differences in intui-
tive eating. Intuitive eating generally refers to a tendency to 
respond to physiological hunger and satiety signals, rather 
than external cues such as emotional fluctuation or distress 
[7, 9]. Although various measures of intuitive eating exist in 
the literature, the Intuitive Eating Scale-2 (IES-2) is the most 
prominent [10]. The IES-2 is a measure that was designed 
to evaluate an individual’s tendency to follow physiological 
signs of hunger and satiety considering Unconditional Per-
mission to Eat (UPE), Eating for Physical Rather than Emo-
tional Reasons (EPRER), Reliance on Hunger and Satiety 
Cues (RHSC), and Body-Food Choice Congruence (BFCC). 
In addition, IES-2 scores were reported to have adequate 
internal consistency and good test–retest reliability over a 
3-week period in US women and men, but to our knowledge 
no study has evaluated IES-2 in the Brazilian context.

As a contribution to the available literature, the present 
study examined the psychometric properties of novel Brazil-
ian Portuguese translations of the CEMS and IES-2. In the 
first instance, the CEMS has not previously been translated 
into Brazilian Portuguese; conversely, while a European Por-
tuguese translation of the IES-2 is available [20], it should 
be noted that, while European and Brazilian Portuguese are 
considered two dialects of the same language, there are lin-
guistic variations in lexicon, phonology, and grammar [11]. 
These issues mean that novel translations of both meas-
ures into Brazilian Portuguese are required. More broadly, 
the present work is an important step for research because 
studies indicate that antecedents of healthy eating, such as 
caregiver eating messages and intuitive eating, vary across 
cultural contexts [12–14]. More specifically, Brazil offers a 
useful setting in which to examine the factor structure of the 
CEMS and IES-2 for a number of reasons.

First, Brazilians may have different eating patterns and 
habits compared to that of other national groups. Food, 
and the celebration of food, occupies a central role in the 
lives of many Brazilians, particularly women, because of its 
relationship with social composition, such as that between 
family members [15]. Second, Brazil has undergone a nutri-
tion transition that has resulted in important shifts in eat-
ing habits (the availability of natural foods has decreased 
whereas the availability of processed foods has increased) 
[16]. This has resulted in a substantial increase in rates of 

obesity across all social classes in the past several decades 
[17]. One helpful step would, therefore, come through the 
provision of validated tools for assessing attitudes towards 
healthy eating in this context [18]. For these reasons, we 
initially translated the CEMS and IES-2 into Brazilian Por-
tuguese and investigated their factor structures using con-
firmatory factor analysis. Doing so is vital because it would 
provide scholars with appropriate tools to better understand 
the nature, antecedents, and outcomes of eating behaviours 
in Brazilian populations.

Methods

Design

This study used a cross-sectional design with a non-proba-
bilistic convenience sampling technique. The sampling size 
was calculated using Hair, Black, Badin, and Anderson’s 
[19] recommendation that sample size should meet a ratio 
of five to ten (k) participants per items of instrument. Con-
sidering that IES-2 is the longer of the two scales analysed 
here (23 items), we used it as the basis for our sampling 
calculation. Thus, the minimum sample should meet a ratio 
of 115–230 individuals. In addition, because we wished to 
examine sex differences, the minimum sample size was con-
sidered per sub-group (women and men).

Participants

Participants provided their sex, age, weight, and height (to 
calculate the body mass index—BMI), ethnicity, and highest 
educational qualifications. The final sample consisted of 288 
individuals (n = 152 for women; n = 136 for men) recruited 
from the community in the state of São Paulo, Brazil. Par-
ticipants ranged in age from 18 to 40 years (24.01 ± 5.91 
for total sample; 23.97 ± 6.10 for women; 24.04 ± 5.74 for 
men) and in self-reported BMI from 18.87 to 38.42 kg/m2 
(24.17 ± 3.52 for total sample; 23.29 ± 3.29 for women; 
24.96 ± 3.54 for men). In the total sample, 85.7% of partici-
pants described themselves as white, 5.9% as multiracial, 
4.2% as black, and 4.2% as of some other ancestry. In terms 
of educational qualifications, 2.8% had a school certificate, 
28.0% had completed secondary schooling, 61.2% had an 
undergraduate degree, and 8.0% had a graduate degree.

Measures

Caregiver Eating Messages Scale (CEMS)

The CEMS was proposed by Kroon van Diest and Tylka 
[8] as a 10-item measure of perceived restrictive or critical 
caregiver messages in relation to food intake and pressure to 
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eat. In US college samples, the authors reported that scores 
on the scale had a two-dimensional factor structure, consist-
ing of RCM (items 5, 6, 7, 8, and 10) and PEM (items 1, 2, 3, 
4, and 9). All items were rated on a 5-point scale (1 = Never, 
5 = Always), with higher scores indicating greater perceived 
pressure to eat or criticalness/restriction of food choice or 
intake.

Intuitive Eating Scale 2 (IES-2)

The IES-2 was proposed by Tylka and Kroon van Diest [10] 
as a 23-item measure designed to evaluate an individual’s 
tendency to follow physiological signs of hunger and satiety 
to choose what, when, and how much to eat. Seven items 
are reverse-coded and, in US adults, the authors reported a 
four-factor structure with item distribution as follows: (1) 
UPE (items 1, 3, 4, 9, 16, and 17); (2) EPRER (items 2, 5, 
10, 11, 12, 13, 14, and 15); (3) RHSC (items 6, 7, 8, 21, 22, 
and 23); and (4) BFCC (items 18, 19, and 20). The structural 
model also has a second-order factor, named Intuitive Eat-
ing (IE). All items were rated on a 5-point scale (1 = Never, 
5 = Always). Higher scores indicate a greater reliance on 
physiological hunger and internal cues of hunger and satiety.

Body Appreciation Scale (BAS)

The BAS was proposed by Avalos et al. [20] as a 13-item 
measure of positive body image that has been found to have 
a one-dimensional factor structure in US college samples 
[20]. However, Swami et al. [21] showed scores on a Brazil-
ian Portuguese version of BAS reduced to two dimensions, 
with only one subscale (10 items) measuring general body 
appreciation. This finding is consistent with other stud-
ies showing that BAS scores have a two-factor structure 
in some samples [22]. More recently, Ferreira et al. [23] 
reported that a two-dimensional model with eight items of 
BAS scores had better fit than all other tested models; these 
authors drew a distinction between “Body Valorisation” 
(BV; the construct most sclosely related to body apprecia-
tion, items = 3, 4, 5, and 10) and “Body Care” (BC; more 
akin to body image investment, items = 1, 6, 7, and 11). The 
present data showed acceptable fit with this two-dimensional 
model of BAS. The items of BAS were rated on a 5-point 
scale (1 = Never, 5 = Always), with higher scores reflecting 
higher body valorisation or body care.

Development of Brazilian Portuguese translations

Brazilian Portuguese translations of the CEMS and IES-2 
were prepared according to the Institute for Work and 
Health’s five-step (translation, synthesis, back-translation, 
experts committee, and pre-test) guidelines for the cross-
cultural adaptation of self-report measures [24]. First, 

two translations  (T1 and  T2) were made independently by 
different native Brazilian speakers, proficient in English. 
Next, a synthesis version  (T12) of each scale was drawn 
up by the two translators and a neutral judge, reflecting 
on the consensus between  T1 and  T2. In sequence,  T12 of 
each scale were sent to two back-translators (native Eng-
lish speakers with Brazilian Portuguese proficiency), who 
worked independently and without knowledge of the origi-
nal scale. In the fourth step, all produced material (T1, T2, 
T12, BT1, BT2) and the original scale were forwarded to 
an experts’ committee consisting of a methodologist, a 
linguist, a body image specialist, a nutritionist, and the 
previous translators, back-translators, and the synthesis 
judge. This committee examined the versions of each ques-
tionnaire and discussed the items to ensure a clear pre-test 
version, equivalent to the original in terms of semantics, 
idiomatic, culture, and concept [25]. The expert commit-
tee discussed all items, instructions, and responses alter-
natives, resulting in pre-test versions of the IES-2 and 
CEMS. The fifth step, pre-test, showed no particular dif-
ficulties with the IES-2, but of the ten recruited pre-test 
participants, 80% showed difficulties in responding to the 
CEM’s original 6-point scale (because of the absence of a 
neutral response). For this reason, we altered the response 
scale of the CEM so as to use a 5-point scale, with the 
anchors unaltered. A second pre-test with a new set of 
ten participants (50% men) was conducted; the revised 
response scale of the CEMS presented no difficulties for 
participants. The cross-cultural adapted Brazilian Portu-
guese version of the CEMS and IES-2 are presented in 
Table 1.

Procedures

Three researchers trained in psychological research meth-
ods recruited participants opportunistically from various 
sites of congregate activities, such as on-campus locations, 
shopping mall food courts, and fashion stores. Potential 
participants were invited to take part in a study ostensibly 
on health and well-being and completed an informed con-
sent form prior to participation. All participants completed 
paper-and-pencil versions of the questionnaire in a specific 
location reserved for the research. The order of measures 
was counterbalanced for each participant. Upon comple-
tion and return of the questionnaire, participants were pro-
vided with a debrief sheet that included contact details of 
the research team. Participation in the study was voluntary 
and limited to respondents aged 18 years and above. Par-
ticipants did not receive any form of remuneration. Ethics 
approval was obtained from Human Research Ethics Com-
mittee of University of Campinas, in São Paulo, Brazil 
(C.A.A.E.08009212.9.0000.5404).
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Table 1  English and Portuguese version of Caregiver Eating Messages Scale (CEMS) and Intuitive Eating Scale 2 (IES-2)

a Reverse items

Item English version Portuguese version

CEMS
1 Told you to eat all the food on your plate Disseram para você comer toda a comida que estava no seu prato
2 Made sure you finished all the food that was on your plate Conferiram se você havia comido tudo que estava no seu prato
3 Made you eat at times you weren’t hungry Fizeram você comer mesmo sem fome
4 Told you to eat all your vegetables after you told them you didn’t 

want to eat any more
Disseram para você comer todos os seus legumes mesmo depois de 

você dizer que já não queria comer mais
5 Looked at you with raised eyebrows at how much you were eating, 

making you feel that you were eating too much
Olharam com repreensão para o quanto você estava comendo, 

fazendo com que você sentisse que estava comendo demais
6 Commented that you were eating too much Comentaram que você estava comendo muito
7 Made fun of you (or scolded you) for eating too much Fizeram piadas (ou te deram uma bronca) por você comer demais
8 Told you that you shouldn’t eat certain foods because they will 

“make you fat”
Disseram que você não deveria comer certos tipos de comidas 

porque elas iam te deixar gordo(a)
9 Made you eat despite the fact that you were full Fizeram você comer mesmo você já estando satisfeito
10 Talked about dieting or restricting certain high calorie foods Falaram sobre dietas ou sobre evitar comidas calóricas

IES-2
1a I try to avoid certain foods high in fat, carbohydrates, or calories Eu tento evitar comidas ricas em gordura, carboidratos ou calorias
2a I find myself eating when I’m feeling emotional (e.g., anxious, 

depressed, sad), even when I’m not physically hungry
Eu como quando estou emotivo(a) (por exemplo: ansioso(a), 

deprimido(a), triste), mesmo não estando com fome
3 If I am craving a certain food, I allow myself to have it Se eu estiver com vontade de comer um certo tipo de comida, eu me 

permito comer
4a I get mad at myself for eating something unhealthy Eu fico triste comigo mesmo(a) se como algo que não é saudável
5a I find myself eating when I am lonely. even when I am not physi-

cally hungry
Eu como quando me sinto sozinho(a), mesmo não estando com fome

6 I trust my body to tell me when to eat Eu confio no meu corpo para me dizer quando comer
7 I trust my body to tell me what to eat Eu confio no meu corpo para me dizer o que comer
8 I trust my body to tell me how much to eat Eu confio no meu corpo para me dizer o quanto comer
9a I have forbidden foods that I don’t allow myself to eat Eu tenho “comidas proibidas” que não me permito comer
10a I use food to help me soothe my negative emotions Eu uso a comida para me ajudar a aliviar minhas emoções negativas
11a I find myself eating when I am stressed out, even when I am not 

physically hungry
Eu como quando estou estressado(a), mesmo não estando com fome

12 I am able to cope with my negative emotions (e.g., anxiety, sad-
ness) without turning to food for comfort

Eu consigo lidar com minhas emoções negativas (ansiedade, tristeza) 
sem ter que usar a comida como uma forma de conforto

13 When I am bored, I do NOT eat just for something to do Quando eu estou entediado(a), eu NÃO como alguma coisa só por 
comer

14 When I am lonely, I do NOT turn to food for comfort Quando me sinto sozinho(a), eu NÃO uso a comida como uma forma 
de conforto

15 I find other ways to cope with stress and anxiety than by eating Eu descobri outras formas, diferentes de comer, para lidar com o 
estresse e a ansiedade

16 I allow myself to eat what food I desire at the moment Eu me permito comer a comida que eu tenho vontade naquele 
momento

17 I do NOT follow eating rules or dieting plans that dictate what, 
when and/or how much to eat

Eu NÃO sigo dietas ou regras que definem o que, onde e o quanto eu 
devo comer

18 Most of the time, I desire to eat nutritious foods Na maioria das vezes, eu tenho vontade de comer comidas nutritivas
19 I mostly eat foods that make my body perform efficiently (well) Principalmente, eu como alimentos que ajudam meu corpo a funcio-

nar bem
20 I mostly eat foods that give my body energy and stamina Principalmente, eu como alimentos que dão disposição e energia 

para meu corpo
21 I rely on my hunger to tell me when to eat Eu confio na minha fome para me dizer quando comer
22 I rely on my fullness (satiety) signals to tell me when to stop eating Eu confio na minha sensação de saciedade para me dizer quando 

devo parar de comer
23 I trust my body to tell me when to stop eating Eu confio no meu corpo para me dizer quando devo parar de comer



Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity 

1 3

Data analysis

All analyses were carried out using MPLUS (version 
7.11). The psychometric properties of the original mod-
els of the CEMS and IES-2 were evaluated first with the 
total sample and subsequently with women and men sepa-
rately. Construct validity was examined through factorial, 
convergent, and discriminant validity. Factorial validity 
was assessed by confirmatory factor analysis using the 
Unweighted Least Squares estimator with mean and vari-
ance adjusted (ULSMV). We used the fit indices of Chi 
square by degrees of freedom ratio (χ2/df), the compara-
tive fit index (CFI), the Tucker–Lewis index (TLI), and 
the root mean square error of approximation (RMSEA) 
with confidence interval of 90% to assess the models. 
According to Marôco [26], a model can be considered to 
have acceptable fit when χ2/df < 5.00, CFI and TLI > 0.90, 
and RMSEA < 0.10. Moreover, the factorial weight (λ) of 
each item was assessed and values ≥ 0.45 were considered 
adequate. We calculated the modification indices using 
the Lagrange Multipliers (LM) method to improve model 
fit for values > 11 [26]. To assess convergent validity, we 
calculated the average variance extracted (AVE) for each 
factor of the scales [27]. Values of AVE ≥ 0.50 were con-
sidered adequate [26]. Discriminant validity was evaluated 
using the squared correlation (r2) among factors and values 
of AVEs [27]. When the AVE values for each pair of cor-
related factors were ≥ r2, the discriminant validity among 
factors was considered adequate.

The factorial invariance of instruments (CEMS and IES-
2) in women and men also was assessed. The invariance 
test was performed by multigroup analysis using the Chi 
square difference (Δχ2) between the model with free fac-
torial weights and the model with equal weights fitted to 
sample. To assess the invariance in sexes, the total sample 
were divided into two subgroups (women: n = 152, men: 
n = 136) and the test was performed considering analysis of 
factorial weights (λ), intercepts (I), and residues’ variance/
covariance (cov/res). Support for metric (weak) invariance 
was supported if pΔχ2

λ was > 0.05. Metric and scalar (mod-
erate) invariance was found if pΔχ2

λ and pΔχ2
I were > 0.05. 

Finally, metric, scalar, and strict (strong) invariance was sup-
ported if pΔχ2

λ, pΔχ2
I, and pΔχ2

cov/res were > 0.05 [26, 28].
The reliability of each scale was also evaluated. Internal 

consistency (α) and composite reliability (CR) were calcu-
lated for each factor of the scales. To calculate the CR we 
used the recommendations of Fornell and Larcker [27]. Val-
ues for α and CR above 0.70 indicated adequate reliability 
[26].

To test the nomological hypothesis regarding the relation-
ship of BAS scores and BMI values with the CEMS and IES 
scores factors, we computed bivariate correlations between 
the variables for each sex. Finally, we computed a series of 

independent-samples t tests to examine sex differences in 
RCM, PEM, UPE, EPRER, RHSC, and BFCC scores.

Results

Factor structure

Table 2 reports the indices used to assess the fit of the 
CEMS and IES-2 models in our data. Neither parent model 
presented satisfactory fit on the first run of data. For the 
CEMS with the total sample, one error covariance was added 
between items one and two, with both items from the PEM 
factor, and the elimination of item ten, due to high residuals. 
Following this change, the model achieved satisfactory fit 
in both subsamples (see Table 2). In the case of the IES-2, 
items 1, 13, and 15 consistently showed poor factors load-
ing and the item four showed high residuals, therefore, these 
items were excluded. With regards to second-order factor, 
this structure did not achieve a fit in our sample and there-
fore, we kept the structure with four first-order factors. Fol-
lowing these changes, the IES-2 showed adequate fit in the 
total sample, as well as for women and men (see Table 2).

Convergent validity

Evidence of convergent and discriminant validity is reported 
in Tables 2 and 3. In the CEMS, there was lack of conver-
gent validity of PEM factor only in the female sample, but 
the value is at the limit of significance (VEM = 0.48). With 
regards to the IES-2, after fit of model all samples showed 
adequate convergent validity. With regards to r2 values, 
scores on both scales showed good indicators for all sam-
ples indicating adequate discriminant validity of all factors 
of both scales.

Reliability

Table 2 shows the parameters (α and CR) used to evaluate 
the reliability of the instruments. In both scales, all factors 
showed adequate values of α and CR.

Factorial invariance

The invariance test between women and men supported 
metric, scalar, and strict invariance (strong) for the 
CEMS, Δχ2

λ(7) = 12.971, p = 0.073; Δχ2
I(32) = 44.599, 

p = 0.069; Δχ2
cov/res(25) = 32.952, p = 0.132. In the case 

of IES-2, only metric invariance (weak) was found, 
Δχ2

λ(15) = 18.858, p = 0.220; Δχ2
I(68) = 109.358, p = 0.001; 

Δχ2
cov/res(53) = 95.025, p < 0.001.
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Further analyses

Regarding nomological validity, we calculated the correla-
tions between PEM, RCM, UPE, EPRER, RHSC, BFCC, 
BV, BC factors (using the fitted models), and BMI by sex 
(see Table 4).

For the female sample, RCM was negatively correlated 
with EPRER, BV and BC positively correlated with BMI; 
UPE had a positive correlation with BV; EPRER and RHSC 
had positive correlations with BV and BC. RHSC had nega-
tive correlation with BMI; BFCC was positively correlated 
with BC; BFCC, BV and BC had negative correlations with 
BMI. For the male sample, RCM was negatively correlated 
with RHSC, BV and positively with BMI and PEM; BV 
had positive correlations with EPRER, RHSC and BFCC. 
BC had a negative correlation with UPE and positive cor-
relations with EPRER, RHSC and BFCC. BMI had negative 
correlations with RHSC, BV and BC.

We also examined sex differences in RCM, PEM, UPE, 
EPRER, RHSC, and BFCC scores (see Table 5). The results 
for the CEMS indicated that there were no significant sex 
differences on both RCM and PEM scores. In the case 
of IES-2, results indicated significant sex differences on 
EPRER, RHSC and BFCC scores.

Discussion

This study translated and adapted the CEMS and IES-2 into 
Brazilian Portuguese and examined their psychometric prop-
erties in samples of Brazilian Portuguese-speaking adults. 
Our results suggested that some modifications were required 
to attain adequate fit of scales, although these modifications 
did not compromise the theoretical structure proposed origi-
nally. Furthermore, we observed that the fitted models of 
both scales were invariant across sex, suggesting that these 
instruments may be useful for assessing eating behaviour in 
both women and men.

Concerning the factorial validity of the CEMS, our results 
showed that the structural model of two factors (restrictive/
critical messages and pressure-to-eat messages) matched the 
structural model reported in the original study by Kroon 
van Diest and Tylka [8]. On the other hand, the elimination 
of one item (Item #10) was undertaken due to high residu-
als found among this item and other items. In addition, we 
allowed for a correlation between two items because they 
had similar theoretical content (Items #1 and Item #2) and 
are allocated to the same factor. Following these modifica-
tions, the indices of factorial and discriminant validity and 
reliability of CEMS were adequate in our sample. It is worth 
commenting on our decision to accept the covariance errors 
between items for a better fit of CEMS. Common causes 
for this include item redundancy (caused by similar content Ta
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or social desirability) and/or an omission of an exogenous 
factor [29]. The acceptance of covariance error should have 
theoretical support, rather than a purely statistical reason. 
It is unlikely that social desirability is a factor for error 
covariance, since we ensured conditions for data collection 
to reduce this bias (voluntary and anonymous participation). 
It is also unlikely that an ignored latent variable (factor) 
was missing in the three scales, since the analysed models 
were, on the one hand, already proposed and investigated 

by previously studies and, on the other, based on qualitative 
and qualitative eating behaviour research. It is, therefore, 
possible that the existence of error covariance was due to 
similar content between items, as found in previous Brazil-
ian Portuguese psychometric studies [21, 30] which does not 
decrease their importance on the scale nor of the quality of 
the statistical analysis.

We also found a significant negative correlation between 
RCM scores and BV scores, in both women and men. 

Table 3  Values of average 
variance extracted, correlation 
and shared variance among 
factors of Intuitive Eating Scale 
2 (IES-2) for samples

UPE unconditional permission to eat, EPRER eating for physical rather than emotional reasons, RHSC reli-
ance on hunger and satiety cues, BFCC body-food choice congruence. Sequence of values: First = total 
sample, Second = female sample, Third = male sample. The values of average variance extract are in the 
diagonal line, on bold (fitted models). Below the bold diagonal, are the values of the shared variance of 
each pair of factors. Above the bold diagonal, are the correlations between each factor
*Non-significant correlations

IES-2 factor UPE EPRER RHSC BFCC

UPE 0.57, 0.64, 0.53 0.05*, − 0.01*, 0.23 0.30, 0.36, 0.30 − 0.36, − 0.30, − 0.39
EPRER 0.00*, 0.00*, 0.05 0.50, 0.60, 0.56 0.44, 0.50, 0.32 0.38, 0.29, 0.32
RHSC 0.09, 0.13, 0.09 0.19, 0.25, 0.10 0.63, 0.65, 0.61 0.24. 0.21, 0.21
BFCC 0.13, 0.09, 0.15 0.14, 0.08, 0.10 0.04, 0.04, 0.04 0.72, 0.68, 0.73

Table 4  Correlation matrix among the factors’ scores of Caregiver Eating Messages Scale (CEMS), Intuitive Eating Scale 2 (IES-2), Body 
Appreciation Scale (BAS), and Body Massa Index (BMI)

Factors of CEMS: PEM pressure-to-eat messages, RCM restrictive/critical messages. Factors of IES2: UPE unconditional permission to eat, 
EPRER eating for physical rather than emotional reasons, RHSC reliance on hunger and satiety cues, BFCC body-food choice congruence. Fac-
tors of BAS: BV body valorisation, BC body care. Above the diagonal are the correlations for the female sample. Below the diagonal, are the 
correlations for the male sample. *p < 0.05, **p < 0.01

CEMS_PEM CEMS_RCM IES2_UPE IES2_EPRER IES2_RHSC IES2_BFCC BAS_BV BAS_BC BMI

CEMS_PEM 1 0.122 0.042 − 0.062 − 0.012 − 0.028 − 0.006 0.004 0.059
CEMS_RCM 0.175* 1 − 0.079 − 0.327** − 0.164 − 0.137 − 0.361** − 0.324** 0.348**
IES2_UPE − 0.061 − 0.156 1 0.003 0.263** − 0.252** 0.411** − 0.005 − 0.110
IES2_EPRER 0.101 − 0.089 0.118 1 0.426** 0.192* 0.357** 0.314** − 0.156
IES2_RHSC − 0.114 − 0.245** 0.195* 0.258** 1 0.150 0.542* 0.359** − 0.240**
IES2_BFCC 0.056 0.032 − 0.346** 0.239** 0.182* 1 0.156 0.354** − 0.218*
BAS_BV − 0.044 − 0.259** 0.131 0.247** 0.466** 0.255** 1 0.621** − 0.403**
BAS_BC 0.010 − 0.126 − 0.216** 0.286** 0.384** 0.522** 0.605* 1 − 0.421**
BMI − 0.079 0.258** − 0.030 − 0.104 − 0.274** 0.004 − 0.301* − 0.221** 1

Table 5  Relationship of factors’ 
scores of Caregiver Eating 
Messages Scale (CEMS) and of 
Intuitive Eating Scale 2 (IES-2) 
among women and men

Factors of CEMS: PEM pressure-to-eat messages, RCM restrictive/critical messages. Factors of IES2: UPE 
unconditional permission to eat, EPRER eating for physical rather than emotional reasons, RHSC reliance 
on hunger and satiety cues, BFCC body-food choice congruence. M mean, SD standard deviation, t t test, d 
mean difference. *p < 0.05

Women (M ± SD) Men (M ± SD) t d p

CEMS_PEM 2.69 ± 0.86 2.82 ± 0.86 1.32 0.13 0.189
CEMS_RCM 1.97 ± 0.96 2.07 ± 0.91 0.86 0.09 0.390
IES2_UPE 3.93 ± 0.84 3.73 ± 0.90 − 1.92 − 0.20 0.056
IES2_EPRER 3.08 ± 0.93 3.87 ± 0.82 7.74 0.80 < 0.001*
IES2_RHSC 3.28 ± 0.83 3.53 ± 0.83 2.47 0.24 0.014*
IES2_BFCC 3.39 ± 0.80 3.76 ± 0.84 3.79 0.37 < 0.001
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Broadly speaking, these results are consistent with the find-
ings of Kroon van Diest and Tylka [8] and provide evidence 
for the validity of the RCM factor. It would, therefore, 
appear that restrictive/critical caregiver eating messages 
is associated with lower body appreciation in both women 
and men in Brazil, although there may be unique mediating 
factors (e.g., body acceptance by others; internalization of 
media ideals) that we did not measure in the present work. 
In addition, we found significant correlations between RCM 
scores and BMI in both women and men, which is also con-
sistent with the results of Kroon van Diest and Tylka [8]. 
Restrictive/critical messages may encourage eating in the 
absence of hunger, which is consistent with findings among 
adolescents [31].

With regards to IES-2, some changes were also permit-
ted to attain good fit in our data. Despite the fact that four 
items were eliminated from the UPE and EPRER factors, 
it is unlikely that a translational issue caused the elimina-
tion of these items, as we took careful steps to ensure that 
the scales in the present study were translated reliably. It 
is more plausible that cultural differences led to this situa-
tion: specifically, it is possible that there are some aspects 
of intuitive eating that are specific to Brazil such as trust in 
one’s own body, signals of fullness and hunger, and emo-
tions that are addressed in the other items. From this per-
spective, the eliminated items could be considered to be less 
relevant to the concept of intuitive eating among Brazilians 
(avoid foods high in energy, feeling bored, and coping strat-
egies). Indeed, previous studies have suggested discrepan-
cies between scales developed in the US and translated into 
Brazilian Portuguese [21, 32, 33]. Returning our attention to 
the other psychometric evidences, the analysis also showed 
evidence of factorial and discriminant validity and reliabil-
ity for IES-2. We found also weak invariance of IES-2 fit-
ted model, although we suggest that this analysis should be 
replicated in other samples to support the suitability of the 
instrument for use in women and men. In relation to non-fit 
of the second-order factor structure, this can be attributed to 
the characteristics of our sample and, therefore, we suggest 
future studies investigate in different samples this model.

With regards to our nomological analyses, we found sig-
nificant correlations among BV scores and all four IES-2 
factors for both sexes, with the exception of the BFCC fac-
tor in the female sample and the UPE factor in the male 
sample. These results are consistent with the findings of 
Avalos and Tylka [34] and Tylka and Kroon van Diest [10]. 
Besides the fact that these results provide confirmation of 
our hypothesis, they also points to some proximity between 
body valorisation and the connection with the body, giving 
value for the experiences and honouring the body’s needs 
[34]. As we develop our internal connection with ourselves, 
more attention is given to our possibilities and limitations, 
expanding consciousness and hence, developing body image. 

Body care, on its turn, was correlated with all IES-2 factors 
on male sample and EPRER, RHSC and BFCC factors for 
female sample. This evidence highlights the fact that taking 
care of our body is associated with being aware of our inter-
nal cues of hunger and satiety. BMI correlated with RCM, 
BV, BC and RHCS for males and RCM, RHSC, BFCC, BV 
and BC factors for women. It is worth noting that previous 
findings also showed negative and/or weak correlations [7, 8, 
35]. These results indicate that caregiver and intuitive eating 
are weakly associated with BMI and, hence, it may not be 
justified to repress or control intuitive eating to control body 
weight. Moreover, according Schoenefeld and Webb [35] 
the intuitive eating could be viewed as acting in accordance 
with individuals’ values even amidst experiencing negative 
feelings or thoughts about body image. The sex differences 
found in EPRER, RHSC and BFCC scores showed that men 
more likely to eat for physical rather than emotional reasons 
and choose their food in concordance with body need and to 
eat for physiological hunger than women. Perhaps, Brazil-
ian women experience greater pressure than men to ignore 
aspects of food choice, since they are culturally pressured 
to be slim and fit—more than men—to attain standards of 
beauty.

This work presents some limitations. An important limi-
tation is the fact that we were reliant on a scale developed 
for use, initially at least, in US English-speaking popula-
tions. Had we purposively designed items using standard 
scale-development procedures [36], it is possible that we 
might have uncovered additional content related to caregiver 
eating messages that are specific to Brazil. Pressure to eat 
to avoid wastage may be one of such issues [37] and would 
be worth examining in greater detail in future work. Sample 
characteristics (non-probabilistic sample recruitment, pre-
dominance of Caucasians, and mostly well educated) also 
limited the extent to which our results can be generalised to 
the wider Brazil population. Thus, we suggest future work 
in this area with larger and more diverse samples to compare 
with our results. Another limitation of our study that must be 
highlighted concerned participants’ self-reported weight and 
height, which were used to calculate BMI. Using objectively 
measured indices of height and weight may be a useful way 
of advancing the present research. Another way in which 
the present work could be built on is through the use of the 
CEMS and IES-2 in clinical samples to assess whether the 
factorial structures found in the present study are consistent 
in clinical samples.

In conclusion, the availability of the Brazilian Portu-
guese versions of the CEMS and IES-2 adds to the tool-
box of scholars wishing to examine the connection between 
eating messages and body image among Brazilian samples. 
Moreover, the present study provides evidence for the psy-
chometric properties of Brazilian Portuguese versions of 
the CEMS and IES-2 which are important to ensure the 
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quality of results when using the scale in practice as well 
as for comparison with other future studies. We hope that 
the availability of these scales will allow for more system-
atic investigations of eating behaviours and their association 
and impact on body image. More broadly, the availability of 
these scales raises the possibility of conducting systematic 
cross-cultural research that includes a nation known for its 
‘cult of the body’.
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