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Abstract

Self-esteem is defined as sense of self-worth and self-respect, being crucial for under-
standing people’s well-being and success. It is one of the most studied constructs in the
social sciences, with the Rosenberg Self-Esteem Scale (RSES) being the most used
measure. Across four studies (N = 1450), we tested the psychometric parameters of an
abbreviated version of the RSES. Through Item Response Theory, the five best items
were selected to form the unidimensional Brief Rosenberg Self-Esteem Scale (B-
RSES), a reliable and valid measure of self-esteem, which is invariant across age
groups and gender. In addition, both RSES and B-RSES correlated very similarly with
the Big Five Personality Factors. Also, the B-RSES was strongly correlated with three
other short measures of self-esteem, besides being more strongly associated with a
range of variables such as conscientiousness and self-competence in comparison to the
other three short scales. Together, the B-RSES is especially useful in research that
requires rapid evaluation and the use of multiple variables.
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Introduction

Self-esteem is the individual’s sense of self-worth and self-respect (Garcia et al., 2019;
Gnambs et al., 2018) and is an evaluative component of the self-concept (Hutz &
Zanon, 2011). Self-esteem correlates positively with well-being (Freire & Tavares,
2011), life satisfaction (Diener & Diener, 1995), positive affects (Segabinazi et al.,
2012), and engagement and satisfaction with one’s work (Salmela-Aro & Nurmi,
2007). On the other hand, self-esteem is negatively correlated with negative affects
(Segabinazi et al., 2012), depression and anxiety (Sowislo & Orth, 2013; Steiger et al.,
2014), and risk for obesity (Iannaccone et al., 2016).

Together, self-esteem is crucial for understanding people’s well-being and
success. It is therefore not surprising that it attracted a lot of attention from
researchers. Indeed, Rosenberg’s (1965) book in which the Rosenberg’s Self-
Esteem Scale (RSES) has been proposed, has been cited over 40,000 times
according to Google Scholar (as in February 2020), making it the most widely
used instrument to measure self-esteem: Almost 50% of empirical studies on self-
esteem published in major scientific journals used the RSES (Donnellan et al.,
2015). The RSES is unidimensional and consists of 10 statements that are related
to one’s feelings of self-esteem, self-competence, and self-acceptance (Hutz &
Zanon, 2011). The factor structure and reliability of the RSES has been supported
in many countries, including Argentina (Gongora & Casullo, 2009), Brazil (Lima
& Souza, 2019; Sbicigo et al., 2010), Japan (Mimura & Griffiths, 2007), and
Spain (Martin-Albo et al., 2007). Further, in a study with 16,998 participants from
53 nations, Schmitt and Allik (2005) found evidence of the cross-cultural unidi-
mensionality of the RSES.

Although the findings by Schmitt and Allik (2005) support the one-dimensional
structure of the RSES, a two-factor structure is commonly reported in the literature that
groups positive and negative items into different dimensions (Gnambs et al., 2018).
Thus, the structure can be explained by the way the items are phrased, either with
positive or negative wording. This methodological effect results in a spurious factor
(Valentini, 2017). Nevertheless, negatively worded items are important because they
increase the validity of a scale (Clifton, 2020).

In a cross-cultural meta-analysis of 113 independent samples (N=140,671),
Gnambs et al. (2018) found that a bifactor model, represented by a general factor
(self-esteem) and two specific factors (positive and negative), showed the best fit.
Gnambs and Schroeders (2017) argued that these factors emerge because of lower
cognitive abilities (i.e., reading and reasoning), resulting in difficulties to understand
negative items. However, the variance of the items is better explained by the general
factor than its specific factors, supporting the unidimensionality of the RSES (Gnambs
et al., 2018).

Together, this research shows that the RSES is a reliable unidimensional measure of
self-esteem. However, previous research often found that unidimensional measures
with more than around six items can be shortened to 5-6 items without losing
information (e.g., Appel et al., 2012; Bakker & Lelkes, 2018; Coelho et al., 2020). In
the present research, we test using exploratory and confirmatory factor analyses as well
as Item Response Theory whether we can shorten the 10-item RSES to a briefer
measure of comparable reliability and validity.
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The Importance of Short Measures

Brief instruments are particularly useful in survey studies, in which the objective is not
to diagnose or make decisions at the individual level, but to make inferences about the
population (Rammstedt & Beierlein, 2014). Therefore, measures such as the RSES that
have ten items disposed in a single factor, might be unnecessarily long.

The length of scales can be one of the main obstacles to recruit participants, especially
when a survey includes several scales and with low or no funding to compensate
participants. Long scales may result in lower response rate, because they cause fatigue
and boredom among participants, which additionally may compromise the quality of the
responses (Coelho et al., 2020; Rammstedt & Beierlein, 2014). Also, psychological
research is increasing in complexity, testing explicative models with multiple variables
(e.g., Structural Equation Modelling), which often requires collecting many measures in
a large sample. Therefore, the development of short and psychometrically suitable
measures is crucial (Rammstedt & Beierlein, 2014; Ziegler et al., 2014).

Thus, in recent years more and more scales have been reduced to short measures
which assess clinical (e.g., two-item Generalized Anxiety Disorder Scale; REF) and
non-clinical (e.g., six-item Need for Cognition Scale; Coelho et al., 2020) constructs.
Importantly, these shorter versions are typically as reliable and valid as the lengthier
scales from which they were derived from (e.g., they predicted other variables equally
well; Kemper et al., 2019; Konstabel et al., 2017). It is therefore not surprising that
short self-esteem scales have already been proposed. The first attempt to reduce the
item number of the RSES was carried out by Robins et al. (2001). The authors argued
that the Single-Item Self-Esteem (SISE) scale, “I have high self-esteem”, can replace
the RSES. This was because the SISE and the RSES correlated highly, »=.75, and had
a similar pattern of correlations with the Big Five personality traits. For instance, both
measures correlated positively with extraversion and conscientiousness, and negatively
with neuroticism. Nevertheless, Donnellan et al. (2015) pointed out caveats when using
SISE, because of its lower test-retest reliability, greater susceptibility to acquiescence
bias, and because psychometric parameters are not as well explored as for the RSES.

Another short measure is the recently proposed Lifespan Self-Esteem Scale (LSES;
Harris et al., 2018). The scale is composed of four items that load on one factor. While
the LSES shows evidence of convergent validity and good reliability, its content
validity is low, because its items cover only feelings of self-acceptance. Also, the items
are repetitive (i.e., “How do you feel about yourself?” is equal to “When you think about
yourself', how do you feel?”, and “How do you feel about the kind of person you are?”
is equal to “How do you feel about the way you are?”). Furthermore, the wording of the
items can lead to acquiescence bias, resulting in an overestimation of positive relations
and underestimation of negative relations of the LSES with external variables
(Valentini & Hauck Filho, 2020). Moreover, global self-esteem consists of self-
competence (i.e., feeling confident, capable, effective) and self-acceptance (i.e.,
feeling good about yourself, socially important; Schmitt & Allik, 2005). Only the latter
subcomponent is covered by the LSES. We explicitly test this predicting in Study 4.

One alternative measure which covers both subcomponents of self-esteem is the
unidimensional Global Self-Esteem Scale (GSES; Rajlic et al., 2019). The convergent
validity is good: It correlates strongly with the RSES (r=.72). Nevertheless, the GSES
shares one limitations with the SISE and the LSES: All items are positively worded.
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Thus, the scale does not control for acquiescence bias. This is an issue because positive
self-assessment is culturally universal (Schmitt & Allik, 2005). Measures that do not
have negative items and do not control for acquiescence can inflate this positive
assessment, generating an effect resulting from the method rather than the construct.
Indeed, people endorse more the positive items of the RSES (DiStefano et al., 2012)
and the GSES showed stronger correlations with the positive items of the RSES
(r=.75; p<.001) than with the negative items (r=.57; p <.001), which suggests an
agreement bias for the positive items.

The 16-item Self-Liking and Self-Competence Scale (Tafarodi & Swann Jr., 2001)
which measures both subcomponents of self-esteem, overcomes the acquiescence bias
because it includes positive and negative items. Although designed as two-dimensional,
some authors use the total score of this scale as they are strongly related with each other
(Donnellan et al., 2015). However, we decided to test whether the RSES can be reduced to
a shorter measure instead of the Self-Liking and Self-~Competence Scale, because it is
rarely used in the literature (Donnellan et al., 2015), the RSES covers the same two
components (Sinclair et al., 2010), and because of the wide spread popularity of the RSES.

Together, while a 10-item version of the RSES is likely unnecessarily long, a 1-item
measure of self-esteem is likely too short to measure self-esteem reliable and valid (cf. also
Bakker & Lelkes, 2018). Moreover, Gray-Little et al. (1997) analyzed the RSES using IRT
and showed that some items are unable to differentiate between participants, thus providing
little additional information, or do not measure self-esteem very well. The authors concluded
that a short version of the RSES would be beneficial, but so far this suggestion has not been
empirically followed-up. Furthermore, the LSES and GSES present only positive items are
is therefore more susceptible to acquiescence bias. Harris et al. (2018) point out that several
researchers use shorter versions of the RSES, but without providing a plausible item
selection justification. In the present research, we aim to fill this gap.

The Present Research

The present research tests whether the RSES can be shortened (Study 1), whether the
factor structure of the brief-RSES is unidimensional (Study 2), is correlated to a similar
extent with the Big Five personality traits as the original RSES (Study 3), and provides
divergent validity of other self-esteem measures (Study 4). Based on previous findings
(e.g., Pimentel et al., 2018; Robins et al., 2001; Schmitt & Allik, 2005), we expect positive
associations between B-RSES and emotional stability, conscientiousness, and openness.

Study 1
Method

Participants and Procedure Participants were 450 individuals from the general popu-
lation (Mg, =26.08; SD=10.23, range= 18-70), mostly women (72%), single
(76.9%), from middle class (49.1%), and with incomplete higher education (44.2%).
Participants were recruited through social media (e.g., Facebook) and completed an
online survey. All participants provided informed consent, prior to completing the
survey.
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Measures

Rosenberg Self-Esteem Scale (Rosenberg, 1965). We used the 10-item version trans-
lated to Portuguese by Hutz (2000) and validated for Brazil by Sbicigo et al. (2010).
Example items include “On the whole, I am satisfied with myself” and “I feel that I
have a number of good qualities”. Participants indicated their degree of agreement to
the items using a 7-point scale (1 — Strongly Disagree; 7 — Strongly Agree).

Data Analysis

Data were analyzed using Factor (Lorenzo-Seva & Ferrando, 2013) and R (R Devel-
opment Core Team, 2020). Factor was used to test the dimensionality of the RSES
through Exploratory Factor Analysis (Unweighted Least Squares estimator). We con-
sidered the polychoric correlation matrix and used the Hull method (Lorenzo-Seva
et al.,, 2011) to define how many factors to retain. Finally, we used the R-package
MIRT (Chalmers, 2012) to obtain the individual parameters of the items through the
Graded Response Model (Samejima, 1969).

Results

The values of Kaiser Meyer Olkin (.90) and Bartlett’s sphericity test ([45]=2589.7,
p <.001) indicated that the polychoric correlation matrix is factorable. The Hull method
indicated a single factor solution as the most parsimonious, with eigenvalue of 6.06 and
explaining 60% of the total variance. Specifically, the items presented loadings ranging
from .55 (Item 1) to .87 (Item 10), with adequate internal consistency coefficient
(x=.90). Further details on the scale structure can be found in Table 1.

Moreover, we assessed the individual parameters of the items via Item Response
Theory (Table 1). Overall, the items presented high discrimination (a=1.17-3.51; M =
2.25; SD=0.74; Baker, 2001), with an average difficulty (b;-bs) of —0.39 (SD=10.87).
The item that required the lowest level of latent trait was item 1 (M}, 5=—1.70),
whereas item 2 was the one that required the highest amount of self-esteem (M},;_55 =

Table 1 Factorial loadings and individual parameters of the items of RSES

Factorial loadings a by b, bs by bs bg
Item 10 .87 3.51 -1.59 -1.19 —0.74 -0.27 0.29 0.94
Item 5 .86 3.10 —-0.19 0.21 0.55 0.92 1.28 1.70
Item 9 .81 2.86 -1.72 -1.36 —-0.87 —-0.25 0.23 1.03
Item 3 .78 2.25 —0.63 -0.21 0.04 0.34 0.80 1.26
Item 7 .78 2.25 -2.97 -2.33 -1.63 -0.91 -0.17 0.55
Item 8 76 2.26 —2.60 -1.97 —1.47 -0.92 —-0.25 0.36
Item 6 72 1.94 -0.91 —0.45 —0.08 0.28 0.84 1.36
Item 2 .69 1.76 —0.44 0.18 0.58 091 1.67 2.19
Item 4 .61 1.40 -2.71 —2.05 -1.23 —0.58 0.08 0.85
Item 1 .55 1.17 -3.69 -3.06 —2.26 -1.27 —0.40 0.49
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0.85). The information curves (see Fig. 1) of the items shows that items 10, 9, 5, 3, and
8 were most informative (I8 > 1.5), covering a large portion of the latent trait, between
—2.60 to 1.70 (Fig. 1). We chose these items to form the Brief Self-Esteem Scale (B-
RSES), which we further tested through Confirmatory Factor Analysis in Study 2.

Study 2
Participants, Procedure, and Measures

Participants were 433 individuals from the general population (M =23.60; SD =7.88,
range = 18-69), mostly women (73.9%), single (82.7%), and with incomplete higher
education (53.3%). Similar to Study 1, participants were recruited through social media
and completed an online survey. Participants completed the Brief Self-Esteem Scale.

Data Analysis

Data were analyzed using R software (R Development Core Team, 2015). We per-
formed the Confirmatory Factor Analysis (WLSMYV estimator) to assess whether the B-
RSES is unidimensional, using the lavaan package (Rosseel, 2012). The following
parameters were used as thresholds (in parentheses the reference values for an
appropriate model; Hu & Bentler, 1999; Kline, 2015): Ratio x%df (< 3.0),
Comparative Fit Index (CFI>.95), Tucker-Lewis Index (TLI>.95), Root Mean-
Square Error of Approximation (RMSEA < .06), and Standardized Root Mean Square
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Fig. 1 Test information curves of the RSES
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Residual (SRMR < .08). Additionally, we assessed the individual parameters of the B-
RSES items, using the Graded Response Model (Samejima, 1969).

Results

The Confirmatory Factor Analysis showed that the B-RSES fitted the proposed unidimen-
sional model very well, x%gl =2.48, CFI=.99, TLI=.99, SRMR =.036, RMSEA =.059,
90% CI=.017-.100). All items presented statistically significant and non-zero saturations
(Table 2; z#0; zs > 1.96, ps < .05), with a mean lambda of .78 (SD = .06), ranging from .71
(Item 8) to .85 (Items 9 and 10). Also, the internal consistency was high (oc=.89).

Next, we assessed the individual parameters of the B-RSES items using Item Response
Theory. Results indicate a mean discrimination value of 2.81 (SD =.87; A =2.13-3.77),
with an average difficulty of —.17 (SD =.52). Item 8 required the lowest level of self-
esteem to be fully endorsed, whereas Item 5 required the highest level. Figure 2 shows the
psychometric information of the B-RSES and its full version. As can be seen, the
reduction does not compromise the psychometric information provided by the measure,
covering approximately the same latent trace portion, and being more accurate in the
evaluation of people with self-esteem level between —1.0 and 0.0.

Study 3
Method

Participants and Procedure Participants were 347 individuals from the general public
(Myge=22.9; SD=1.67, range = 18-59), mostly women (61.7%), single (86.5%), and
with incomplete higher education (55.3%). Participants were recruited through social
media and completed an online survey.

Measures
Rosenberg’s (1965) Self-Esteem Scale. The same scale as in Study 1 was used.
Ten-Item Personality Inventory (Gosling et al., 2003). This scale was developed to

measure the Big Five personality factors with two items each (Extraversion, Agree-
ableness, Conscientiousness, Emotional Stability, and Openness to Experience).

Table 2 Factorial loadings and individual parameters of the items of B-RSES

Factorial loadings a by b, b; by bs be
Item 10 .85 3.76 -1.36 -0.99 —0.53 —0.09 0.36 1.07
Item 9 .85 3.71 -1.33 -0.93 -0.52 —0.08 0.52 1.18
Item 5 77 2.24 —0.55 -0.09 0.26 0.73 1.19 1.81
Item 3 75 2.13 —-1.03 -0.59 -0.28 —0.03 0.40 1.05
Ttem 8 71 2.18 —221 —1.64 -1.33 -0.76 —0.08 0.56
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Fig. 2 Test information curves of the B-RSES (dashed line) and RSES

Participants answered the inventory using a seven-point scale (1 — Disagree Strongly; 7
— Agree Strongly). Example characteristics include “Critical, quarrelsome” and “Anx-

ious, easily upset”.

Data Analysis

Data were tabulated and analyzed using SPSS software. Specifically, Pearson’s corre-
lation coefficients were calculated to confirm the item-total correlations of B-RSES, as
well as to measure convergent validity with the five remaining RSES items, and their

@ Springer
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Results

The item-total correlations of B-RSES ranged from .80 (Item 3) to .87 (Item 9). The B-
RSES strongly correlated with the RSES (r=.86; p <.001), and the Big Five Factors
(Table 3). Specifically, self-esteem was positively correlated with extraversion (RSES,
r=.25,p<.001; B-RSES, r=.24, p <.001), agreeableness (RSES, »=.22, p <.001; B-
RSES, r=.21, p<.001), conscientiousness (RSES, = .45, p <.001; B-RSES, r= .44,
p<.001), openness (RSES, r=.30, p <.001; B-RSES, = .30, p <.001), and emotional
stability (RSES, r=.55, p<.001; B-RSES, r= .55, p <.001). Together, shortening the
RSES by 50% of its items did not affect its reliability remained excellent (x = .88), and
the B-RSES showed the same pattern of correlation with Big Five as the RSES.

Study 4

In Study 4, we tested whether the B-RSES correlates with other self-esteem measures.
Crucially, we also tested whether the B-RSES explains variance above and beyond
three other short measures of self-esteem, the SISE, GSES, and LSES in openness and
conscientiousness. We included openness and conscientiousness because contrary to
the SISE and LSES which tap in our understanding more into emotional aspects of self-
esteem (i.e., self-acceptance) rather than the cognitive aspects (i.e., self-competence).
For example, the LSES asks people only about how they feel about themselves (see
discussion above). Indeed, the LSES correlated weaker than the B-RSES with openness
(rs=.09 vs .30) and conscientiousness (rs = .36 vs .45; see Harris et al., 2018 and Study
3 above). Similarly, we expected that the B-RSES would explain variance beyond the
LSES and SISE in self-competence but not in self-liking.

Method
Participants and Procedure Participants were 220 individuals from the general public
(Mg =28.70; SD =9.48, range = 18-64), mostly women (81.4%), single (60%), and

with incomplete higher education (40%). Participants were recruited through social
media sites and completed an online survey.

Table 3 Convergent validity of the B-RSES

RSES B-RSES Remaining 5 RSES items
Study 3 (N=347)
Openness 30%* 30%* 20%%
Conscientiousness ASHE A4k 43H%
Extraversion 25%* 24k 25%*
Agreeableness 22%% 21%% 21
Emotional Stability S5k S5k S

Note. *p <.05, ¥**p <.001
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Measures

Rosenberg’s (1965) Self-Esteem Scale. The same items as in Study 1 were used.

The Lifespan Self-Esteem Scale (Harris et al., 2018). The LSES consists of four
items (e.g., How do you feel about yourself?). Responses were given on a 5-point scale
(1 — Really Sad; 5 — Really Happy). In the present study, this measure presented an
excellent reliability coefficient (Cronbach’s alpha, o =.94).

Global Self-Esteem Scale (Rajlic et al., 2019). The GSES consists of six items (e.g., /
think of myself in positive terms) that assess one general factor of self-esteem
(Cronbach’s alpha, o =.92). Participants indicate to what extent they agree with the
items, using a 6-point scale (1 — Strongly Disagree; 6 — Strongly Agree).

Self-Liking and Self-Competence Scale (Tafarodi & Swann Jr., 2001). The SLSCS is
composed by 16 items, equally distributed among two factors: self-acceptance (e.g., [
am secure in my sense of self-worth; Cronbach’s alpha, oc=.93) and self-competence
(e.g., I am almost always able to accomplish what I try for; Cronbach’s alpha, & = .82).
Participants indicate to what extent they agree with the items, using a 5-point scale (1 —
Strongly Disagree; 5 — Strongly Agree).

Single-Item Self-Esteem (Robins et al., 2001). Participants simply answered to what
extent the item “/ have high self-esteem” described them, using a 7-point scale (1 — Not
very true of me; 7 — Very true of me).

Mini-IPIP (Donnellan et al., 2006). We used measured openness (e.g., Have a vivid
imagination; Cronbach’s alpha, o«=.53) and conscientiousness (e.g., Like order;
Cronbach’s alpha, «=.69) items. Participants indicated to what extent the items
describe them (1 — Very Inaccurate; 5 — Very Accurate). The internal consistency
levels we found are consistent with previous studies (e.g., Baldasaro et al., 2013;
Cooper et al., 2010).

Data Analysis

Data were analyzed using R software (R Development Core Team, 2015) and SPSS.
We performed the Confirmatory Factor Analysis (WLSMV estimator) to compare the
fit of the B-RSES with the other self-esteem measures. For that, we used the lavaan
package (Rosseel, 2012). The following parameters were used as thresholds (in
parentheses the reference values for an appropriate model; Hu & Bentler, 1999;
Kline, 2015): Ratio x%/df (< 3.0), Comparative Fit Index (CFI>.95), Tucker-Lewis
Index (TLI>.95), Root Mean-Square Error of Approximation (RMSEA < .06), and
Standardized Root Mean Square Residual (SRMR < .08). Pearson’s correlation coef-
ficients were calculated to test the convergent validity of B-RSES with the other self-
esteem measures.

To test whether the B-RSES explains variance above and beyond the other brief
self-esteem scales, we performed a series of hierarchical regressions in which the
SISE, LSES, or GSES were entered in a first step and the B-RSES was entered in
a second step. The outcomes were conscientiousness, openness, as well as self-
competence and self-liking of the Self-Liking and Self-Competence Scale. We
included the latter two as dependent variables because of our assumption that the
B-RSES would be more strongly associated with self-competence than the LSES
and SISE.
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Results

A Confirmatory Factor Analysis again provided support for the unidimensional struc-
ture of the B-RSES: x%/df=1.62, CFI=.99, TLI=.98, SRMR =.017. RMSEA =.053,
Clyyg = .000—.117). Further CFAs showed that both the LSES (x2/df = 1.36, CFI =1.00,
TLI=.99, SRMR =.008, RMSEA =.041, Clggq, = .000—.147), and the GSES (x%df=
1.42, CF1=.99, TLI=.98, SRMR =.019, RMSEA =.044, Clggq =.000—.094) were
also unidimensional. Finally, we found acceptable fit indices for the two-factor struc-
ture of the Self-Liking and Self-Competence Scale (x*/df=1.78, CFI1=.93, TLI=.92,
SRMR =.050, RMSEA =.062, Clggq =.048-.076).

Moreover, we assessed the convergent validity of the B-RSES (Table 4). The
measure is strongly correlated with Self-Competence (r=.71; p<.001), Self-Liking
(r=.85; p<.001) and the total scores of Lifespan Self-Esteem Scale (r=.86; p <.001),
Global Self-Esteem Scale (r=.89; p <.001), and the SISE (»r=.76; p<.001).

Finally, hierarchical regressions revealed that the B-RSES explained more variance
than the LSES, GSES, and SISE in at least two of the four dependent variables,
openness, conscientiousness, self-liking, and self-competence (Table 5). A closer look
at the standardized coefficients revealed that the B-RSES was more strongly associated
with all four dependent variables than the LSES, more strongly than the SISE associ-
ated with self-liking and self-competence, and more strongly than the GSES with
openness and conscientiousness. As predicted, the B-RSES was a stronger predictor
of self-competence than the LSES and SISE.

Additional Analysis: Measurement Invariance across Age and Gender

In a final step, we tested whether the B-RSES is invariant across age and gender.
Establishing invariance is important because it ensures that people understand the items
in a similar way across groups (Davidov et al., 2014). Otherwise it is not possible to
meaningfully compare groups (e.g., correlation coefficients or group mean compari-
sons). It is typically recommended to establish three-levels of invariance: configural,

Table 4 Correlations between all variables included in Study 4

1 2 3 4 5 6 7 8 9
1) BSES
2) RSES 97x**
3) Remaining 5 RSES items .87#%%  9g##*
4) LSES 8OFFE - B GOFHH
5) SISE JEwEE L JeREE - JOFEE 8K
6) GSES BOwEE L QQFEE SwHE RDwkEk JOHHH
7) Self-liking 85wk BokEEk QOwHH Bk JowwE  GSkk
8) Self-competence R Sk SRk gk SRR TSk 7 Sk
9) Openness 0.12 .14% 15% 0.04 18* 0.05 0.06 0.12
10) Conscientiousness 3Tk FPekk 35k Foeiek J(pk Flaekk Jkeer 37wk (10

Note. *p <.05, ¥**p <.001
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Table 5 Hierarchical regressions: Does the B-RSES explain variance beyond other short measures of self-
esteem?

Step 1 DV R? AR? AF dfl, df2? 0 05>
LSES Openness .028 .027 5.93% 1,217 -23 32
Conscientiousness 138 .032 7.96%:* 1,217 .03 35
Self-liking 756 .080 T1.43%%% 1,217 35k S5k
Self-compentence 515 .063 28.25%** 1,217 25%% 49k
SISE Openness .035 .004 0.68 1,176 .10 .10
Conscientiousness 103 .012 2.39 1,176 17 17
Self-liking 733 158 104.40%** 1, 176 297k Ok
Self-compentence 476 154 51.80%** 1,176 .10 L]k
GSES Openness .032 .030 6.60* 1,216 —.29% 38
Conscientiousness 136 .020 5.02% 1,216 .06 31
Self-liking 762 .043 39.10%#* 1,216 A4 A6
Self-compentence 571 .005 2.69 1,216 6]k .16

Note. The B-RSES was entered in all 12 hierarchical regressions in step 2. AR?: R? -change. AF: F-value for
R? -change. [3;: standardized regression coefficient of self-esteem measure entered in step 1 (see column 1); 3,:
standardized regression coefficient of the B-RSES

%9 <05, *#p < 01, *#%p < 001

metric, and scalar invariance. Configural invariance tests whether the factorial structure
is invariant across group, metric invariance whether the loadings are invariant, and
scalar invariance whether the intercepts are invariant (cf. Milfont & Fischer, 2010).
Specifically, we tested whether the model fit would systematically decrease if, for
example, loadings were constrained to be equal across groups (to test for measurement
invariance). If the model fit would remain very similar (ACFI < .01 and ARMSEA <
.015; Chen, 2007), we would conclude that constraining the loadings has little impact
and conclude that metric invariance is achieved.

To test for measurement invariance, we collapsed the data across all four samples
(412 men, 1037 women, median age =21 years). For age, we performed a median split
to obtain a group of younger (M,e.=19.34 years, SD=1.07) and a group of older
participants (M,g. =31.07 years, SD=9.97).

Table 6 shows that full invariance was established across age and gender, suggesting
that women and men as well as younger and older people can be meaningfully
compared. In other words, constraining loadings and intercepts had very little impact
on the model fit (e.g., ACFI < .01; Chen, 2007). Consequently, the internal consisten-
cies of the B-RSES were very similar across groups: «=.87, for younger people,
o =.89 for older people, & = .89 for women, and & =.88 for men, with oc=.89 for the
overall sample.

General Discussion

Self-esteem predicts a series of outcomes (Freire & Tavares, 2011), and is one of the
most widely studied constructs in social sciences (Bleidorn et al., 2016). The
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Table 6 Measurement invariance of the Brief-Rosenberg Self-esteem Scale across Age groups and Gender

Models of invariance CFI RMSEA ACFI ARMSEA

Age Configural 949 .168 -

Younger people (n=752), older people (n=695) Metric 949 142 000 .026
Scalar 942 134 .007 .008

Gender Configural 951 .168 -

Men (n=412), women (Vl:]037) Metric 950 .143 001 025
Scalar 946 131 .004 012

Note. CFI=comparative fit index; RMSEA =root mean square error of approximation. A = differences
between the current and the previous model

Rosenberg Self-Esteem Scale is the main instrument for its assessment: It is used in
almost half of the empirical studies published in major scientific journals that assessed
self-esteem (Donnellan et al., 2015).

In line with previous research, we found support for the unidimensionality of the 10-
item version of the RSES (e.g., Gnambs et al., 2018; Gnambs & Schroeders, 2017). As
our sample consisted mainly of people with a higher education level (78% with
completed or incomplete higher education), the wording effect of the items disappeared
(Gnambs & Schroeders, 2017). Regarding the individual parameters of the items, we
found that, in general, they had very high discrimination levels (Baker, 2001), that is an
adequate ability to differentiate people according to the magnitude of self-esteem they
present. Also, we found that the items are easily endorsed. Previous studies indicate that
participants tend to score above the midpoint of the scale (Baumeister et al., 1989).

Based on the Item Response Theory results, we selected the five most informative items
to compose the short version of the RSES (named Brief Rosenberg Self-Esteem Scale, B-
RSES). The unidimensional structure of the B-RSES was supported through Confirmatory
Factor Analysis (Hu & Bentler, 1999; Kline, 2015). Its items maintained excellent indicators
of discrimination and accuracy, losing little psychometric information (Baker, 2001). In
addition, both RSES and B-RSES had almost the same pattern of correlations with the Big
Five personality traits. Also, the abbreviated version was strongly correlated with the five
other RSES items that were not selected for its short version, indicating strong evidence of
construct validity (Pasquali, 2010). Furthermore, B-RSES correlated strongly with three
other measures of self-esteem, providing further support of its construct validity. More
importantly however, it was as or more strongly associated with four dependent variables
than three other short measures of self-esteem. Finally, the B-RSES is invariant across age
and gender, suggesting that meaningful comparisons between those groups are possible.

The B-RSES also contains two reversed coded items that enable acquiescence
control (Valentini, 2017; Valentini & Hauck Filho, 2020), and cover the two subcom-
ponents of global self-esteem (i.e., self-competence and self-acceptance; Schmitt &
Allik, 2005; Tafarodi & Milne, 2002). As discussed above, people tend to respond
more positively to positive items of self-esteem measures (DiStefano et al., 2012).
Therefore, it is essential to control for this bias of acquiescence, being necessary to
include negative items so that such positive assessment of the self is not overestimated
due to a methodological effect. Indeed, the practice to select only positive items to
increase reliability has repeatedly been criticized as negatively impacting the validity of
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scales (Clifton, 2020). Together, this reinforces the quality of the B-RSES in compar-
ison to other short instruments that are more susceptible to items’ compliance bias.

Limitations and Final Considerations

Despite the promising results, it is important to interpret them with caution. For
instance, despite being a large sample, it is non-probabilistic and mostly made up of
people with higher levels of education. Negative items are interpreted differently by
people with lower cognitive abilities and in future studies it is important to test whether
such a bias affects the structure of B-RSES, as it does for the long version of the
measure (Gnambs et al., 2018; Gnambs & Schroeders, 2017; Lima & Souza, 2019).

In conceptual and methodological terms, the present research provides a psycho-
metrically adequate measure that, although short, covers important aspects of self-
esteem which are not part in the single item self-esteem scale (SISE) or the very
homogeneous Lifespan Self-Esteem Scale (LSES). In addition, the B-RSES reduces the
impact of response bias by including reversed coded items, unlike some other self-
esteem scales (e.g., SISE, GSES). Long and short scales do usually not differ due to the
ability to predict external criteria (Kemper et al., 2019). In this sense, we observed that
shortening the RSES by 50% resulted in almost identical correlation coefficient of self-
esteem with other variables. This indicates that B-RSES can replace RSES in research
on self-esteem, especially in contexts in which rapid assessment and the use of multiple
scales is required. In sum, Concise measures are crucial, because they allow rapid
application which also saves money if participants are paid.
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Appendix

The 5-items of the Brief Rosenberg Self-Esteem Scale

01. At times I think I am no good at all.

02. Allin all, I am inclined to think that I am a failure
03. I feel I do have much to be proud of.

04. On the whole, I am satisfied with myself.

05. I take a positive attitude toward myself.

First two items need to be recoded before averaged with the other three items. Note that
in the original scale, item 3 is also recoded (“I feel I do not have much to be proud of”).
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However, in the Brazilian 10-item version of the RSES (Sbicigo et al. 2010), which we
used as a basis to develop our short version, item 3 was not recoded. We do not expect
the results to be dependent on whether item 3 is recoded or not.
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