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Resumo: A autoestima é um conjunto de sentimentos e pensamentos da pessoa 
sobre o seu próprio valor e competência, que se reflete em atitude positiva ou 
negativa em relação a si mesma. Este estudo examinou a estrutura fatorial da 
Rosenberg Self-Esteem Scale com escores de 288 mulheres brasileiras obesas 
que aguardavam à cirurgia bariátrica. Os estudos psicométricos têm encontrado 
resultados controversos acerca da estrutura fatorial desta medida com amostras 
de variados perfis. Na investigação atual, foram testados por meio de Análise 
Fatorial Confirmatória os modelos unifatorial, dois fatores oblíquos e bifator. Os 
resultados mostram um claro apoio à existência de uma única dimensão para a 
escala, mas também de efeitos do método relativos aos itens de redação positiva 
e negativa. Sugere-se que novas investigações sejam realizadas com a inclusão 
de obesos do sexo masculino.

Palavras-Chave: autoestima; obesidade mórbida; cirurgia bariátrica; psicometria

Abstract: Self-esteem is a set of feelings and thoughts a person has about 
his/her own worth and competence, which is reflected in a positive or negative 
attitude toward himself/herself. This study examined the factor structure of the 
Rosenberg Self-Esteem Scale with scores of 288 obese brazilian women waiting 
for bariatric surgery. Psychometric studies have found controversial results re-
garding the factor structure of this measure with samples from different profiles. 
In this investigation, the unifactor, two-oblique-factor and bifactor models were 
tested by Confirmatory Factor Analysis. The results clearly support the existence 
of a single dimension for the scale, but also for the method effects relating to the 
positively and negatively worded items. Further investigations with the inclusion 
of obese males are suggested.

Keywords: self-esteem; morbid obesity; bariatric surgery; psychometrics

Resumen: La autoestima es un conjunto de sentimientos y pensamientos de 
la persona sobre su propio valor y competencia, que se refleja en una actitud 
positiva o negativa hacia sí misma. Este estudio examinó la estructura factorial 
de la Rosenberg Self-Esteem Scale con puntuaciones de 288 mujeres brasileñas 
obesas en espera de cirugía bariátrica. Los estudios psicométricos han encon-
trado resultados controvertidos con respecto a la estructura factorial de esta 
medida con muestras de varios perfiles. En la investigación actual, los modelos 
unifactorial, dos factores oblicuos y bifactor se probaron mediante análisis fac-
torial confirmatorio. Los resultados muestran un claro apoyo a la existencia de 
una sola dimensión para la escala, pero también a los efectos del método en 
los elementos de redacción positivos y negativos. Se sugieren investigaciones 
adicionales con la inclusión de hombres obesos.
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INTRODUCTION

Obesity is a multidetermined disease (genetics, 

diet, physical inactivity, psychological and social) 

considered a worldwide epidemic. Forecasts show 

that by 2025 there will be 2.3 billion overweight 

adults and over 700 million obese people in 

the world (World Health Organization, 2018). In 

Brazil, overweight increased by 26% between 

2006 and 2016 and obesity increased by 60% in 

10 years (Vigitel Brazil, 2017). Obesity has several 

psychosocial implications for the individual’s life, 

compromising psychological and social health, 

negatively affecting self-esteem, due to stigma, 

difficulty accepting body self-image, feeling of 

failure, inferiority and bullying (Rocha & Costa, 2012).

Many obese people have sought bariatric 

surgery in order to overcome the problem. This 

procedure, which involves stomach reduction, 

is indicated for obese individuals with Body 

Mass Indexes (BMI) ≥ 40 kg/m² - regardless 

of associated comorbidities - or, with BMI ≥ 

30 kg / m² and associated diseases, who did 

not have a satisfactory result with other types 

of treatments (Schakarowski, Padoin, Mottin, 

& Castro, 2018). Psychology can contribute to 

preoperative preparation, increasing the success 

of treatment adherence, improving prognosis and 

reducing postoperative complications of bariatric 

surgery (Fagundes, Caregnato, & Silveira, 2016; 

Pona et al., 2017). 

Self-esteem is a set of feelings and thoughts 

one has about his/her own value and competence, 

which is reflected in positive or negative attitudes 

toward himself/herself. It influences the way a 

person accepts himself/herself, values ​​the other, 

sets goals, and projects them into the future. 

Therefore, it plays an important mediating role in 

the psychological, social and physical behavior 

of the individual (Orth, 2017). The concept of 

self-esteem has been one of the most studied 

constructs in recent decades, Bleidorn et al. (2016) 

found 35,000 published articles about it.

One of the most famous measures of self-

esteem is the Rosenberg Self-Esteem Scale 

(RSES), which was developed by Morris Rosenberg 

(1965). The participants of the study conducted 

to develop the RSES were university students 

and adults, of both sexes, from different social 

environments and ethnic groups in New York. 

The original instrument consists of 10 items 

that represent positive and negative feelings 

of respect and self-acceptance in a single 

dimension, 5 of which are positively worded 

items and 5 negatively worded items (Rosenberg, 

1965). Although, in the original version, RSES 

used a Gutmann scale (dichotomous) to evaluate 

the responses, curiously, after its construction, 

researchers started to use the Likert scale. The 

instrument has been one of the most used self-

esteem measures in investigations in countless 

populations. However, the results of these studies 

are controversial regarding the factor structure of 

the RSES (González-Rivera & Pagán-Torres, 2017).

More than 50 years of research and hundreds 

of empirical studies failed to resolve the question 

concerning the dimensionality of the RSES 

(Gnambs, Scharl, & Schroeders, 2018). Many studies 

found a unidimensional structure (Gómez-Lugo et 

al., 2016; Hutz, 2000; Hutz & Zanon, 2012; Meurer, 

Luft, Benedetti, & Mazo, 2012). Others supported 

a structure composed of two correlated factors, 

sometimes called self-confidence and self-

contempt, sometimes called positive and negative 

self-esteem (Avanci, Assis, Santos, & Oliveira, 2007; 

Cárdenas, Cárdenas, Villagrán, & Guzmán, 2015; 

Ceballos-Ospino et al., 2017; Cogollo, Campo-

Arias, & Herazo, 2015; González -Rivera & Pagán-

Torres, 2017; Ricardi & Méndez, 2016; Romano, 

Negreiros, & Martins, 2007; Sbicigo, Bandeira, 

Dell’Aglio, 2010; Tolentino, Maia, Ant, Sousa, & 

Melo, 2015; Ventura-Leon, Caycho-Rodriguez, 

Barboza-Palomino, & Salas, 2018). Another group of 

researchers also supported a one-factor structure 

of the RSES, but by controlling method effects 

(Alessandri, Vecchione, Eisenberg, & Łaguna, 2015; 

Donnellan, Ackerman, & Brecheen, 2016; Gnambs, 

Scharl, & Schroeders, 2018; Gnambs & Schroeders, 

2017; Lindwall et al., 2012; Reise, Kim, Mansolf, & 

Widaman, 2016; Salerno, Ingoglia, & Lo Coco, 2017; 

Tomas, Galiana, Hontangas, Oliver, & Sancho, 2013;, 

Oliver, Hontangas, Sancho, & Galiana, 2015; Tomas, 

Sancho, Galiana, Oliver, & Hontangas, 2015).
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In general, method effect refers to the variance 

that is attributable to the measurement method 

- in the case of RSES, the negative and positive 

expression of the items - and not to the construct of 

interest. The method effect on the results, in terms of 

sources of variance, may vary in intensity (Maul, 2013).

The construction of measures of psychological 

constructs with negative items, such as the RSES, 

has been a very recurring practice over time. This 

strategy would have the function of controlling 

possible biases of acquiescent responses. A 

solution that would avoid acquiescent responses 

in measurement instruments is the inclusion of 

positive items (toward the evaluated construct) 

and negative items (in the opposite direction). 

The acquiescence would be a tendency of the 

participants to provide affirmative answers to 

items regardless of their content (Valentini, 2017).

However, the presence of these negative items 

in the instruments also seems to interfere with 

their latent structure, a type of method effect. 

However, other studies have shown that positive 

and negative items can simultaneously produce 

effects and, if considered in the tested models, 

they can result in better fits to the empirical 

data (Marsh, Scalas, & Nagengast, 2010; Quilty, 

Oakman, & Risko, 2006).

For Gnambs and Schroeders (2017), there is 

consensus that the items of the RSES may reflect 

wording effects resulting from positively and 

negatively phrased sentences. These researchers 

examined the effects of cognitive abilities on the 

factor structure of the scale with a nonparametric 

latent variable technique called Local Structural 

Equation Models (LSEM). In the evaluation of 

several models that compete for the RSES, the 

bifactor model with a common factor and a specific 

factor for negatively formulated items showed an 

ideal fit. LSEM revealed that the unidimensionality 

of the RSES increased with higher levels of 

reading competence and reasoning, while the 

variance attributed to the negatively worded items 

decreased. Therefore, the wording effects on the 

factor structure of the RSES could represent a 

response style artifact, in this case, associated 

with the cognitive abilities of the respondents.

The factor structure of the RSES has also been 

investigated with a fixed-effects meta-analytic 

structural equation modeling approach with 

113 independent samples and a total number 

of 140,671 participants (Gnambs, Scharl, & 

Schroeders, 2018). A confirmatory bifactor model 

with specific factors for positively and negatively 

phrased items and a global self-esteem factor 

showed the best fit. The global factor captured 

most of the explained common variance in the 

RSES and specific factors represented less than 

15% of it. Factor loadings were invariant among the 

samples from North America and other countries 

that are more individualistic, but less invariant for 

the ones that are more collectivistic. Although 

RSES essentially represents a unidimensional 

construct, in cross-cultural comparisons this could 

vary. The cultural background of the respondents 

could also affect the interpretation of the items.

Nowadays, the idea that a single latent factor 

would be insufficient to adequately describe the 

responses to the RSES seems to predominate. The 

scale would show multidimensionality with regard 

to the wording of items, which could be interpreted 

as method effects. Although RSES is not strictly 

unidimensional, secondary dimensions would 

only have a modest impact on item responses 

and, therefore, introduce a seemingly small bias 

in composite scores of the RSES (Gnambs et al., 

2018). As a matter of fact, some authors argue 

that the validity of the global self-esteem factor 

would hardly be affected even if the wording 

effects were not controlled (Donnellan et al., 2016).

In this study, the factor structure of the measure 

was examined using the scores of obese women 

waiting for bariatric surgery who answered the 

version of the RSES adapted by Hutz (2000). The 

analysis observed if there are method effects and 

if they are linked to the wording of positive items, 

negative items or both.

In Brazil, the first adaptation of the RSES was 

performed by Hutz (2000) with students. Other 

studies with Brazilian participants were also found: 

for patients undergoing preoperative plastic 

surgery (Dini et al., 2004); adolescents (Avanci 

et al., 2007; Romano et al., 2007; Sbicigo et al., 
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2010); students aged 10 to 30 (Hutz & Zanon, 

2011); and the elderly (Meurer et al., 2012). The 

literature review conducted in this study found no 

records of psychometric studies of the RSES with 

a population of obese women awaiting bariatric 

surgery, nationally and internationally. Thus, this 

research sought to contribute to the evaluation 

and psychological intervention in this process.

METHOD

Participants

The sample consisted of 288 obese women 

awaiting bariatric surgery. Their Body Mass Indexes 

(BMI) were between 31 and 62 Kg / m2 (M = 42.3; 

SD = 5.34) and they were between 18 and 61 years 

old (M = 36; SD = 8.67). According to their marital 

status, 89 (30.9%) were single, 179 (62.2%) were 

married, and 20 (6.9%) were divorced. Regarding 

their educational attainment, 135 (46.9%) had 

a high school degree, 110 (38.2%) a bachelor’s 

degree, 37 (12.8%) a postgraduate degree, 4 (1.4%) a 

master’s degree, and 2 (0.7%) a doctorate’s degree. 

In relation to the place of residence, 90.6% were 

living in the south and southeast regions and the 

rest in the other Brazilian regions. 

Instruments

A sociodemographic questionnaire was used to 

collect the following information: age, sex, height, 

weight, marital status, education attainment 

and place of residence. Then, the participants 

answered the Brazilian version of the RSES, 

adapted by Hutz (2000) and re-examined by Hutz 

and Zanon (2011). This measure consists of 10 items 

related to a set of feelings of self-esteem and 

self-acceptance, half of which are positive items 

(statements toward the construct) and the other 

half are negative items (in the opposite direction 

of the construct). The items were answered using 

a four-point Likert scale, from 1 (“strongly agree”) to 

4 (“totally disagree”). Cronbach’s alpha calculated 

for the global dimension of the RSES adapted by 

Hutz and Zanon (2011) was 0.90.

Data collect

This study was approved by the Research 

Ethics Committee of the institution to which it is 

linked, under no. 79911017.3.0000.5289. Data was 

obtained through organized groups on Facebook 

and Whatsapp, whose participants were obese 

women awaiting bariatric surgery from all regions 

of Brazil, from December 2017 to June 2018. 

Questionnaires were made available online 

through Google Forms platform. Participants were 

invited to answer the instrument after reading 

the Informed Consent Form and expressing their 

willingness to participate in the research.

Data analysis

The scores of negative items of the RSES were 

inverted to assess self-esteem in the same direction 

of the positive items (toward the construct). 

Descriptive analyzes were performed to verify 

the normality of data distribution. Then, a series 

of structural models for the RSES were tested, 

which have been frequently applied in the literature 

through Confirmatory Factor Analysis (CFA).

CFAs were performed in the Analysis of 

Moment Structures software (AMOS 23, Arbuckle, 

2014) to different models of the RSES using the 

Maximum Likelihood estimation method, which is 

robust even in the presence of non-normal data 

distribution (Marôco, 2014). The indexes reported 

by Lindwall et al. (2012) in a similar study were 

considered to evaluate the model fits. The Chi-

square (χ²), which evaluates the magnitude of the 

discrepancy between the population covariance 

matrix and the sample covariance matrix, is a 

conservative estimate of model fit when the 

sample size is > 200 (Byrne, 2016a). In this case, 

the ratio χ²/gl should be used and results lower 

than 2-3 are considered good; the Comparative Fit 

Index (CFI), relative indexes that compare the fit of 

the evaluated model with the basal model, values 

> 0.90 indicate a good fit (Bentler, 1990); Root 

Mean Square Error of Approximation (RMSEA), 

which measures the discrepancy by degrees 

of freedom between sample and population 

estimates, values ​​<0.05 are considered very good 

(Hair, Babin, Anderson, & Black, 2019); and the 

Akaike Information Criterion (AIC), which is an 

index based on the χ² statistic that penalizes the 
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model according to its complexity. The best-fit 

model will present the lowest values ​​in this index 

(Arbuckle, 2014).

RESULTS

Examination of RSES scores revealed a Mardia 

coefficient of 15.68 (normalized = 8.58), which 

indicated the multivariate abnormality of their 

distribution. However, the univariate distribution of 

scores showed asymmetry <± 1.5 and kurtosis <± 

1.5, which is not considered an extreme violation 

of normality (Finney & DiStefano, 2006).

A comparison was made between the mean 

scores of the positive (M = 2.87; SD = 0.73) and negative 

(M = 2.75; SD = 0.84) items. The purpose of this test 

was to verify the existence of an acquiescence 

effect on the participants’ responses. Student’s t-test 

results for dependent samples revealed significant 

differences between the two sets of items, t (287) 

= 2,976 and p = 0.003, but the effect size, d = 0.16, 

was very small (Cohen, 1988). Therefore, it would 

be unlikely to have a possible acquiescence effect 

in responding to the instrument.

In the framework of Structural Equation 

Modeling, CFAs tested the models of RSES used 

in previous studies (Lindwall, 2012; Marsh et al., 

2010; Quilty et al., 2006). These models adopted 

the Multitrait-Multimethod (MTMM) conceptual 

framework, which presents two types to separate 

substantive content (self-esteem) from method 

effects. One is the correlated trait correlated-

uniqueness (CTCU) model and the other is the 

correlated trait (self-esteem), correlated methods 

model (CTCM). The CTCU inserts correlations 

among the measurement errors of positively and 

negatively worded items, and the CTCM includes 

specific latent method effect factors underlying 

the items of the same method (ie, positively or 

negatively) along with a substantive latent factor 

(self-esteem). In order to examine the method 

effects, CTCU and CTCM models were compared 

to models that do not include method effects to 

establish if they fit the data better (Byrne, 2016b). Figure 1 – Diagrams of the RSESunifactor and RSEStwo.

oblique.factors models tested with factor weights (λ) and 
explained variances (λ2)
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Model 1, consisting of a single common factor 

(Figure 1), corresponds to the original logic of the 

scale (Rosenberg, 1965). The indexes estimated 

for this model presented fits between bad and 

poor (Table 3), according to Marôco’s classification 

(2014). Model 2, two oblique factors, positive 

and negative self-esteem (Figure 1), presented 

better results, but also did not show a sufficiently 

adequate fit to the data (Table 1). 

Table 1 – Different previous and current RSES models tested and their adjustment indices

Study Model χ² DF χ²/DF CFI RMSEA(LO-HI)90 AIC

Lindwall et al. (2012) 1 701,85 35 20,05 0,80 0,142(0,133-0,151) 741,85

2 347,01 34 10,21 0,91 0,098(0,089-0,108) 389,01

3 238,69 25 9,54 0,94 0,095(0,084-0,106) 298,69

4 162,09 25 6,48 0,96 0,076(0,065-0,087) 222,09

5 44,50 16 2,78 0,99 0,043(0,028-0,059) 122,49

6 308,06 29 10,27 0,92 0,099(0,089-0,109) 358,06

7 320,83 30 10,69 0,91 0,101(0,091-0,111) 370,83

8 137,23 24 5,72 0,97 0,071(0,059-0,082) 199,23

Current 1 271,79 35 7,77 0,80 0,154(0,137-0,171) 311,79

2 133,24 34 3,92 0,92 0,101(0,083-0,119) 175,24

3 52,47 25 2,10 0,98 0,062(0,038-0,085) 112,47

4 97,24 25 3,89 0,94 0,100(0,080-0,122) 157,24

5 17,43 16 1,09 0,99 0,018(0,000-0,059) 95,43

6 58,48 29 3,86 0,93 0,100(0,0,81-0,119) 165,83

7 121,45 30 4,05 0,92 0,103(0,084-0,123) 171,45

8 47,44 24 1,98 0,98 0,058(0,033-0,083) 109,44

The analysis of CTCU-based models (Figure 2), 

Model 3, (residuals of correlated negative items) 

presented a good fit to the data. On the other 

hand, Model 4 (residuals of correlated positive 

items) indicated poor fit to the data. This would 

be an evidence that the method effect of the 

negatively phrased items would be stronger 

than the method effect of the positively phrased 

items (Table 1). Model 5, including correlations 

between the errors of positively worded items 

and correlations between errors of the negatively 

worded items, was generally the best of all models 

tested, revealing a very good fit to the data (Table 1).
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Figure 2 – RSES Correlated Trait Correlated-Uniqueness 
models tested with factor weights (λ), explained varian-
ces (λ2) and correlations between residuals

Considering the CTCM models (Figure 3), Model 

6, which includes a negative wording effect factor 

and the global self-esteem factor, and Model 7, a 

positive wording effect factor, showed inadequate 

fit to the data. Only Model 8, which included both 

positive and negative method factors, together 

with the global self-esteem factor, fit the data 

very well (Table 1).
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Figure 3 – RSES Correlated Trait Correlated Methods 
models tested with factor weights (λ) and explained 
variances (λ2)

The standardized factor loadings (λ) of all 

models tested are shown in Figures 1, 2 and 3. In 

short, of all models tested, Model 5 (CTCU) and 8 

(CTCM) showed very good fit to the empirical data. 

In model 5 (CTCU), nine of the 10 correlations 

between the errors of the negatively formulated items 

were significant (p <0.05). All 10 correlations between 

errors of positively worded items were significant (p 

<0.001). This would indicate evidence of the method 

effect associated with negative and positive items.

In the CTCM models, regarding the factor 

loadings of Model 8, all items with positive and 

negative wording also loaded significantly in their 

respective method factor (p <0.001). Therefore, 

these results also show the concomitant existence 

of positively and negatively worded method effects.

Explained Common Variance (ECV) is a useful 

statistic because it represents the variance 

attributable to the global dimension out of the total 

common variance of the tested model, and also to 

the specific dimensions (Bentler, 2009). The most 

extreme example, the exactly unidimensional 

(theoretical), has an ECV = 1.0. In this study, the 

calculation of ECV for Model 8 revealed that the 

global factor accounted for 66% of the explained 

common variance, the negative method factor for 

24% and the positive method factor for 9%. These 

indexes supported the theory that the substantial 

majority of variance is explained by global self-

esteem and that the method effect of negative 

items is predominant, followed by the weaker 

method effect of positive items.

DISCUSSION

According to the supporting literature review, it is 

possible that this study will be the first to examine 

the factorial structure and the effects of the method 

associated with RSES with obese Brazilian women 

who were awaiting bariatric surgery. The results 

show a clear support to the existence of a single 

dimension for the RSES and the method effects on 

the responses of these participants. Thus, these 

results are in line with a number of previous studies 

with the RSES that found support for method effects 

in several samples, such as adolescents, young 

adults and the elderly (Gnambs & Schroeders, 2017; 

Landwall et al., 2012; Marsh et al., 2010; Quilty et 

al., 2006; Tomas et al. 2015).

In the present study, it was evident that the 

method effects were associated with both 

positively and negatively worded items. In the 

CTCU models, all correlations inserted between 

the residuals of negatively phrased items were 

significant and the same happened to the 

correlations between the residuals of positively 

formulated items. The CCTU and CTCM models 

that simultaneously included both types of 

method effects (Models 5 and 8) provided similar 

and better fits to the empirical data. Therefore, 
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there is strong evidence supporting the idea 

that the RSES answered by current participants 

contains method effects of negatively and 

positively worded items, as found in previous 

studies (Guo & Hu, 2015; Landwall et al., 2012; 

Marsh et al. al., 2010; Quilty et al., 2006).

According to Schmitt and Stults (1986), the method 

effects of negatively phrased items on instruments 

seem more intuitive and easier to interpret and 

understand. They may be the result of a process 

whereby respondents first establish a response 

pattern and then fail to attend to the subjective 

positive wording of the items. The method effect of 

the positive items may be more difficult to explain.

The ECV calculation provided subsidies that 

help to clarify the influence of each investigated 

dimension on the explained common variance. It 

was clear that there was a majority influence of 

the common factor over the variability, global self-

esteem. However, when comparing the method 

effects, negative items had slightly more influence 

on the responses given by the participants than 

the positive items.

Some studies have found an association 

between female sex, depressive symptoms, 

low self-esteem, and responses related to the 

negatively worded items of the RSES (Lindwall 

et al., 2012; Urban et al., 2014). This method 

effect has been classified as a response style. 

Although these relations were not tested in the 

current study, it is possible that the tendency of 

the method effect linked to the negative items 

represents a response style of obese women.

An important question about the method 

effect is that it may merely reflect systematic 

measurement errors or response styles (DiStefano 

& Motl, 2006; Lindwall, et al, 2012; Quilty et al., 

2006). Response style involves a willingness to 

interpret and endorse items based on a certain 

tone or valence (DiStefano & Motl, 2009).

Similar to the studies by Lindwall et al. (2012) 

and Urban et al., (2014) it is possible that the 

negative mood of these obese women results in a 

greater tendency to endorse items with negative 

words from RSES. Anyway, this hypothesis must 

be tested in future research.

One of the limitations of this study is that its 

sample consisted of female participants only. 

Unfortunately, the percentage of male participation 

in the groups where the participants were recruited 

was very small. Thus, it is suggested that future 

studies attempt to test the invariance of the RSES in 

a larger sample of obese Brazilian men and women.
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