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ANALYSIS OF THE PSYCHOMETRIC PROPERTIES OF THE BRIEF RESILIENCE SCALE (BRS)

Summary

This instrumental research aimed to analyze the psychometric evidences of the Brief Resilience
Scale (BRS) in Peruvian university students. A total of 468 students from public and private
universities participated: 62,6% were women and 37.4% were men aged 18-50 (M=23.97,
SD=6.58). The confirmatory factor analysis confirmed the adjustment of the oblique model
(CF1=.993; TLI1=.987; RMSEA=.004; SRMR=.023) and adequate reliability values were obtained
(o =.79 y ® = .85). Also, the criterion validity related to the same variable was determined
(r=.606) with the Brief Resilient Coping Scale (BRCS); the Life Orientation Test (LOT — R) and
the Depression Anxiety Stress Scale-21 (DASS-21) were used for convergent and divergent
validity (r=.617), with correlation coefficients of r=-.546 for depression, r=-.515 for anxiety, and
r=-.514 for stress. Finally, the invariance was analyzed by gender, age and university of the
participants, finding adequate equity values in four levels of factorial invariance. Therefore, it is
concluded that the BRS is an instrument with adequate evidence of validity, reliability and equity
to measure resilience in Peruvian university students.

Keywords: Resilience; Validity; Reliability; Equity; University students.

Resumen

Esta investigacién de tipo instrumental tuvo como objetivo analizar las evidencias psicométricas
de la Brief Resilence Scale (BRS) en universitarios peruanos. Participaron 468 estudiantes de
universidades publicas y privadas, siendo 62,6% mujeres y 37.4% varones, con un rango de edad
entre los 18 a 50 afios (M=23.97; DE=6.58). Se ratifico el ajuste del modelo oblicuo mediante el
analisis factorial confirmatorio (CFI=.993; TLI=.987; RMSEA=.004; SRMR=.023) y se
obtuvieron valores adecuados de confiabilidad (0. =.79 y » =.85). Ademas, se determin la validez
de criterio en relacidn con la misma variable con la Brief Resilent Coping Scale (BRCS) (r=.606);
para la validez convergente y divergente se emple6 el Life Orientation Test (LOT — R) (r=.617)
y la Depression Anxiety Stress Scale-21 (DASS — 21) siendo los coeficientes de correlacion de
r=-.546 en depresion, r= -.515 en ansiedad y r= -514 en estrés. Finalmente, se analiz6 la
invarianza segun sexo, edad y universidad de los participantes, encontrandose adecuados valores
de equidad en cuatro niveles de invarianza factorial. Por lo tanto, se concluye que la BRS es un
instrumento con adecuadas evidencias de validez, confiabilidad y equidad para medir la
resiliencia en universitarios peruanos.

Palabras claves: Resiliencia; Validez; Confiabilidad; Equidad; Universitarios.
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INTRODUCTION

In recent decades, resilience has been one of the constructs that has aroused the most interest in
the clinical and educational fields, being a field of knowledge where observations, research and
psychosocial practices converge, demonstrating the ability of people to resist and overcome
adverse situations and to build themselves in an integral way, despite having lived through such
experiences (Uriarte, 2005).

Smith et al. (2008) state that resilience is the ability to adapt and recover from stress or
illness and to thrive in the face of adversity, therefore, it is understood that although individuals
face unpleasant situations that generally turn into problems, a resilient person sees these
difficulties as a challenge to which he or she must adapt using personal resources.

Smith et al. (2010) build on the theory proposed by Carver (1998), who suggests that
there are at least four possible outcomes when a person faces adversity. The first possibility is a
response in which the initial adverse effect is exacerbated and the individual eventually succumbs,
another outcome is that the person survives but is diminished or impaired in some way. A third
outcome is a rapid or gradual return to the level of functioning prior to facing adversity, and the
last possibility is that the person does not simply return to the previous level, but can cope with
it. For this author, the assessment of the possibility that a person can get better after adversity is
what is referred to by the term resilience, which is the ability to recover and thrive, that is, to
move to a higher level of functioning after going through a stressful event, which denotes the
return to a previous state of homeostasis.

Resilience includes the ability to build appropriate interpersonal relationships, work,
enjoyment, and psychological well-being in the face of inevitable problems. Therefore, Uriarte
(2005) argues that being resilient means that the person has adequate mental health. Likewise,
Scheier and Carver (1985) mention that resilience is related to optimism, as the latter plays a key
role in adaptive coping behaviors. They also report that optimistic people behave differently than
pessimistic people.

In addition, there are risk factors that affect an individual’s well-being, such as anxiety,
stress, and depression, which are more prevalent among university students (Gutiérrez et al.,
2010). A study by Finez and Moran (2015) shows that there is an inverse relationship between
resilience and anxiety, because if a student is able to resolve the setbacks that occur throughout
his or her life, he or she will be less anxious in the face of the demands that he or she may face.

Depression is considered to be a factor related to the perception of quality of life, which
may be accentuated in adolescence and may persist to a greater degree in later stages, affecting
the individual’s functionality (Pardo et al., 2004). Therefore, resilience is considered a protective
factor that allows for a better quality of life and promotes personal well-being. Likewise, it is
believed that for the resilience process to occur, the person must be exposed to a level of stress
that affects his or her homeostasis and through which the individual can adapt positively (Monroy
& Palacios, 2011). In this regard, Garcia et al. (2016) mention that there is an interaction between
resilience and health, in this way, people with low resilience tend to have a late recovery in the
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face of adversity, which predisposes the appearance of risk factors related to coping with an
illness, either physical or psychological.

As a result, various resilience measurement instruments have been developed over the
years, due in part to the wide range of definitions of the construct (Cantero & Alonso, 2018).
Some of these instruments measure resilience directly, while others do so indirectly the various
factors that make up resilience (Ortunio & Guevara, 2016). Among the most widely used
instruments at the international level is the CD-RISC Scale by Connor and Davidson (2003),
which even has short versions in Spanish. However, as Cantero and Alonso (2018) mentioned,
while these instruments measure factors associated with resilience, they do not assess resilience
as such, as they do not consider the elements of adversity and positive adaptation proposed by
Luthar et al. (2000).

In this regard, Windle et al. (2011) argue that, in terms of the instruments reviewed, the
Brief Resilience Scale (BRS) developed by Smith et al. (2008) assesses these elements and
therefore measures resilience in its most basic sense and is considered by this author to be one of
the resilience instruments with the highest quality in its measurements when compared to 19 other
instruments. To the above, it should be added that, in its Spanish version translated by Rodriguez
et al. (2016), it is a short and easy-to-understand instrument. Likewise, the BRS has been the
subject of an analysis of its psychometric properties at the international level, with positive results.
These studies include Rodriguez et al. (2016) among 620 Spanish adults, including parents of
children with health problems, individuals with health problems, and the general population;
Kyriazos et al. (2018) among Greek adults from the general population; Fung (2020) among 511
Chinese university students; and Pefia-Contreras et al. (2020) among 648 Ecuadorian adults from
the general population.

In relation to the above, an analysis of the psychometric properties of validity, reliability
and fairness of the BRS in Peruvian university students should be considered as an objective,
aiming to provide empirical support to the construct of resilience from the author’s conception of
the instrument, as a measurement that takes into account the components of adversity and positive
adaptation. It will also make it possible to apply the BRS correctly and provide new psychometric
evidence for using the BRS in future research.

METHOD

Type of Study

This research is of psychometric (Alarcén, 2013) and instrumental design (Ato et al., 2013)
because it seeks to analyze the psychometric properties of a psychological measurement
instrument.

Participants

A total of 828 students completed the form. However, 360 protocols were discarded because they
met the established exclusion criteria, such as acquiescence or linear marking trend. Therefore, a
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sample of 468 students was selected from public and private universities across the country. The
sample was selected using a non-probability purposive sampling technique (Bologna, 2013). This
sample size is considered adequate to conduct a factor analysis based on the criteria of Comrey
and Lee (1992). The included participants were characterized as follows: 55.3% from universities
in Lima and 44.7% from universities in other provinces of Peru. Also, 62.6% of the participants
were female and 37.4% were male. The age range was 18 to 50 years (M=23.97; DE=6.58).

Instruments

Brief Resilience Scale (Smith et al., 2008).

It consists of six statements with Likert-type response options ranging from 1 = strongly disagree
to 5 = strongly agree. The Spanish version was elaborated by Rodriguez et al. (2016), which
presents two factors based on the wording of the positive and negative items. Regarding the
internal consistency of the scale, it was estimated by the alpha coefficient, obtaining a value of
.83.

Brief Resilient Coping Scale (Sinclair & Wallston, 2004).

It consists of four items. The participant must respond in a Likert-type format, with response
options ranging from 1 = does not describe me well at all to 5 = describes me very well. The
BRCS was translated into Spanish by Limonero et al. (2014) and is a unidimensional instrument
that obtained a reliability of 0.69 through the alpha coefficient and a correlation coefficient of
0.71 through the test-retest method.

Life Orientation Test (Scheier & Carver, 1987).

Translated into Spanish by Otero et al. (1998). It is an instrument that assesses Optimism and
Pessimism. The LOT-R consists of 10 items and has a five-point Likert scale response format
ranging from 0 = strongly disagree to 4 = strongly agree. In terms of reliability, Scheier and Carver
(1987) obtained an alpha coefficient of .95 and Otero et al. (1998) obtained an alpha coefficient
of .78.

Depression Anxiety Stress Scale-21 DASS — 21 (Lovibond & Lovibond, 1995).
It is an instrument that assesses anxiety, depression and stress. It consists of 21 items and has four
response options from 0 = it has not happened to me to 3 = it has happened to me a lot or most of
the time. For this study, we used the Spanish version of Daza et al. (2002), which shows adequate
internal consistency, reporting an alpha coefficient of .96 in the total scale and in its subscales,
depression obtained an alpha coefficient of .93, anxiety of .86 and stress of .91.

Procedure

First, permission was requested from the author of the Spanish version of the BRS, and once
permission was granted, the data was collected using the Google Forms tool and distributed
through various social networks. The form included an informed consent, research objectives, an
estimate of the time participants would need to complete the scales, and an indication of the
voluntary nature of their participation and the confidentiality of their responses. This study
complied with the code of ethics, which protected the rights and guarantees of the participants.
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Data Analysis

First, Microsoft Excel 2016 program was used to clean the data according to the established
criteria, then the Statistical Package for Social Sciences SPSS version 25 was used to analyze the
items; also, the reliability was obtained through the alpha and omega coefficients. Finally, the
free software RStudio (R Development Core Team, 2007) was used for confirmatory factor
analysis (CFA) and factorial invariance analysis, which are increasingly used in research in
various disciplines (Avello & Seisdedo, 2017).

The analysis of the items included their means, standard deviations, coefficients of
skewness and kurtosis, corrected homogeneity indices, exploratory factor analysis (EFA)
communalities, and discrimination indices by comparing extreme groups. A CFA was then
performed to validate the instrument’s factorial model to be used to confirm the instrument’s
internal structure (Medrano & Mufioz, 2017). The main objective was to compare the internal
structure of the BRS with the proposed model through a review of fit indices. The weighted least
squares means and variance adjusted (WLSMV) estimation method was used because the items
were at an ordinal level of measurement (Brown, 2006).

In addition, an analysis of the relationship with other variables was carried out by means
of criterion, convergent and divergent validity, for which the Pearson correlation coefficient was
used to obtain the degree of correlation between the BRS and other variables. Finally, factorial
invariance analysis was performed for four levels of invariance. The changes between each level
were assessed using the A CFI and the A RMSEA.

RESULTS

Descriptive Analysis

Table 1 shows that the mean range is between 2.73 and 3.35, and the standard deviation shows
values that specify that the data are not significantly different from their respective means. The
values of the coefficients of skewness and kurtosis range from -1.5 to 1.5, indicating slight
deviations from normality (Pérez & Medrano, 2010). In the item-test correlation, the values are
above .30, with item 4 being the most discriminating. As for the communalities, the values are
above .40, except for item 2, which has a value of .253. The analysis of the discrimination index
shows that the six items correctly differentiate extreme groups, with p < .05 for all items.

Validity evidence based on internal structure

For the confirmatory factor analysis, the WLSMV estimation method was used, proving that the
oblique model (M3) is the one that presents better fit indices compared to the other models
presented; these indices were: CFl=.99; TLI=.98; RMSEA= .036 and SRMR=.023, as shown
in Table 2.
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Table 1.
Descriptive analysis of the BRS items (n=468)
Items M SD gt g? CHI h? DI Acceptable
1 3.35 1.16 -.55 -.532 .62 .600 .000 Yes
2 2.73 1.04 .33 -.488 .36 .253 .000 Yes
3 3.22 1.13 -4 - 761 .56 514 .000 Yes
4 3.19 1.16 -.14 -.898 .64 .603 .000 Yes
5 3.09 111 -.33 -.767 51 447 .000 Yes
6 3.15 1.16 -17 -.83 .63 .601 .000 Yes

Note: M= Mean; SD= Standard deviation; g'= skewness; g?= kurtosis; CHI= corrected homogeneity index;
h?= Communality; DI= Discrimination index by comparison of extreme groups.
Source. Elaborated by the author.

Table 2.
Fit indices for BRS factor structure models
Model X2 gl X2/gl CFl TLI RMSEA SRMR
M1: Unidimensional 49.787 9 5.532 .939 .898 .099 .056
M2: Orthogonal 326.563 9 36.28 .526 .209 275 .238
M3: Oblique 684.454 15 45.63 .993 .987 .036 .023

Note: X2= Chi-square; gl= Degrees of freedom; X%/gl= Chi-Square / Degrees of Freedom Ratio; CFl=
comparative fit index; TLI= Tucker-Lewis index; RMSEA= Root mean squared error and SRMR=
Standardized response mean.

Source. Elaborated by the author.

Validity evidence in relation to other variables

Table 3 shows the correlation analysis for the criterion validity and convergence of the BRS in
relation to the BRCS and the LOT-R, with Pearson correlation coefficients of .606 and .617,
respectively. A direct relationship was found, meaning that the higher the level of resilience, the
more optimistic the person tends to be. Similarly, criterion validity is provided between two scales
measuring the resilience construct. Moreover, for the BRS and DASS-21 scales, coefficients of -
.546 with depression, -.515 with anxiety, and -.514 with stress were found, indicating that there
is an inversely proportional relationship between resilience and depression, anxiety, and stress.

Table 3.
Relationship between resilience, optimism, depression, anxiety and stress
BRCS LOT-R
r .606 .617
p .000 .000
BRS Depression Anxiety Stress

r -.546 -.515 -.514
p .000 .000 .000

Note: r= Pearson correlation coefficient; p= significance level
Source. Elaborated by the author.
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Reliability

The reliability of the scale was assessed through internal consistency, based on Cronbach's alpha
and McDonald's omega coefficients, obtaining values of .79 and .85, respectively, which are
acceptable levels (Meneses et al., 2013).

Equity

The equity assessment was performed by factorial invariance, as shown in Table 4. Four levels of
invariance were assessed: configural, factorial loads, intercepts and residuals, considering CFI
and RMSEA fit indices and their differences between each level. To confirm the presence of
invariance, the values A CFl <.01 and A RMSEA <.015 must be found (Chen, 2007; Cheung &
Rensvold, 2002). The aforementioned criteria are met in the four levels of invariance assessed, in
terms of gender, age and university. Therefore, as a whole, it can be affirmed that the scale is
invariant according to gender, age and university, thus showing equity in its measurements.

Table 4.

BRS equity analysis
By gender CFlI A CFI1 RMSEA A RMSEA
Configural .988 .05
Factorial loads .982 .006 .05 .006
Intercepts 978 .003 .05 .001
Residuals 971 .007 .05 .002
By age CFI A CFI RMSEA A RMSEA
Configural .987 .05
Factorial loads .988 .001 .04 .007
Intercepts .984 .005 .04 .003
Residuals .985 .001 .04 .007
By university CFI A CFI RMSEA A RMSEA
Configural 991 .04
Factorial loads .985 .006 .05 .006
Intercepts .984 .001 .04 .006
Residuals .983 .001 .04 .003

Note: A CFI = variation in CFl and A RMSEA = variation in RMSEA.
Source. Elaborated by the author.

DISCUSSION

This research aimed to analyze the psychometric properties of the Brief Resilience Scale (BRS)
in a sample of Peruvian university students. This instrument is a brief scale that assesses resilience
to stress in the face of adverse situations (Smith et al., 2008).

The analysis of the items was carried out, obtaining acceptable values in the homogeneity
index, which indicates that the items tend to measure the same construct. As for the
communalities, values >.40 were observed, indicating that the items are related (Lloret et al,
2014). However, in item 2 the communality is .25 which is considered a minimum condition
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because it is less than .30 (Conway & Huffcutt, 2003). Also, the discrimination index by the
extreme group comparison method is statistically significant p<.001, this shows that the items
have the ability to differentiate greater or lesser presence of resilience. (Cohen & Swerdlik, 2002).

Subsequently, the factorial structures were compared using different models, showing
that the obligue model had better fit indices compared to the unidimensional and orthogonal
models. This is similar to the result found by Fung (2020), in which the two-factor model proved
to have better fit indices compared to the unidimensional model. Similar results were obtained by
Pefia-Contreras et al. (2020). Although the BRS was originally proposed as a unidimensional
scale with negative items, it should be noted that this scale was developed only on the basis of the
results obtained from the analysis of the principal components. However, subsequent research
using confirmatory factor analysis to confirm the factor structure suggests that the instrument has
two latent factors, the first based on the positive items related to resilience and the second based
on the negative items related to succumbing. Also, in the context of confirmatory factor analysis,
both Rodriguez et al. (2016) and Kyriazos et al. (2018) have pointed out that although reverse
item wording serves to avoid acquiescence bias, it creates an effect that contributes to the
formation of two factors. It is therefore suggested that this effect be taken into account in the
analysis of models relating to this instrument.

Reliability was assessed using alpha and omega coefficients and acceptable values were
obtained (a=.799, w=.853). Although it is true that one of the most widely used methods to
determine reliability is through the alpha coefficient, it should be considered that this has
limitations, so it is convenient to use another coefficient such as the omega coefficient (Ventura
& Caycho, 2017). These results are consistent with those of the authors mentioned above.

For convergent and divergent criterion validity, the Pearson correlation coefficient was
used to determine the degree of relationship between the BRS and other variables. The following
instruments were used: Brief Resilient Coping Scale BRCS, Life Orientation Test LOT —R and
Depression Anxiety Stress Scale-21 DASS-21. In terms of criterion validity, this occurs when
instruments measure the same construct (Argibay, 2006). Therefore, a correlation was made with
the BRCS, which was found to be a brief scale with adequate psychometric properties in older
Peruvian adults (Caycho et al., 2018). A Pearson correlation coefficient of r =.606 was obtained,
indicating a high degree of relationship (Cohen, 1988).

In terms of convergent validity, the BRS obtained positive and significant correlations
with the LOT-R (Fung, 2020; Kunzler et al., 2018) (r=.617) and with the BRCS (r=.606). In
contrast, regarding divergent validity, the correlations with DASSS-21 were r=-546 for
depression, r=-.515 for anxiety, and r=-.514 for stress. Kyriazos et al. (2018), in their study,
correlated BRS and DASS -21 obtaining the strongest value with stress, while in this study it was
with depression. In all cases, the coefficients were considered high (Cohen, 1988).

Regarding factorial invariance analysis, the results show that the structure of the two-
factor correlated model is equivalent regarding gender, age, and university due to goodness of fit
to the sample (n= 468). These results indicate that the scale and its items have the same meaning
for male and female participants from different age groups and from different universities,
whether public or private. Therefore, the scale items measure the latent variable in a similar way
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in the different groups (Brown, 2015). In light of this, it can be affirmed that if differences are
found in the scores according to the groups mentioned, they would be due to the greater or lesser
presence of resilience and not to measurement bias (Dominguez, 2016). The same result regarding
gender invariance was found by Pefia-Contreras (2020) in Ecuadorian adults.

In conclusion, the results obtained specify that the BRS has psychometric evidence of
internal structure, criterion, convergent and divergent validity, as well as internal consistency and
fairness reliability, which makes it an ideal instrument for its application in Peruvian university
students. However, the content validity remains to be assessed, especially in the case of item 2,
for which the communality value was lower than expected. Finally, a review of the psychometric
properties of the scale in different samples is recommended to provide more evidence for its use.
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