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Titulo: El tratamiento de la Aquiescencia y la Estructura Factorial de la
Escala Breve de Resiliencia (BRS) en estudiantes universitarios mexicanos
y chilenos.

Resumen: El objetivo del presente estudio fue evaluar la estructura facto-
rial de la version en castellano de la Escala Breve de Resiliencia (BRS) to-
mando en cuenta la aquiescencia (tendencia a responder de manera positi-
va) en una muestra de estudiantes universitarios mexicanos (N = 1572) y
una validacién cruzada de los mismos modelos con estudiantes universita-
rios chilenos (IN = 1345). Se comparan seis modelos mediante Analisis
Factorial Confirmatorio, en tres de ellos se utilizan diferentes factores de
método para tratar la aquiescencia. Los resultados muestran que en estu-
diantes mexicanos se observa mejor ajuste en estos modelos, especialmente
en el modelo de un factor teérico llamado Resiliencia que tiene dos facto-
res de método (y? =32.22, gl=7, p < .001, NFI= .98, GFI = .99, RMSEA
= .048), mientras que en estudiantes chilenos los modelos que no utilizan
factores para tratar la aquiescencia son los de mejor ajuste, especificamente
los modelos de dos factores correlacionados y también el modelo al que se
afiade un factor de segundo orden (x? =34.66, gl=8, p < .001, NFI= .98,
GFI = .99, RMSEA = .05). La aquiescencia afecta de manera diferencial a
las muestras utilizadas por lo que es importante analizar la presencia de es-
tilos de respuesta asociados a la aquiescencia.

Palabras clave: Resiliencia; Aquiescencia; Analisis factorial confirmatorio;
Validacion cruzada; Estudiantes universitarios.

Abstract: The aim of this study was to evaluate the factorial structure of
the Spanish version of Brief Resilience Scale (BRS) considering the acqui-
escence bias (tendency to respond for one side of the scale) in a large
sample of Mexican university students (N=1572) and a cross-validation of
the same models with Chilean university students (N=1345). Six models
are compared using Factorial Confirmatory Analysis, in three of them dif-
ferent method factors are used to treat acquiescence. The results show
that in Mexican students a better fit is observed in these models especially
in the model of a general factor called Resilience that has two factors of
method (y? =32.22, gl=7, p < .001, NFI= .98, GFI = .99, RMSEA =
.048), while in the Chilean students the models that do not use factors to
deal with acquiescence are the ones of better fit, specifically the models of
two correlated factors and also the model to which a factor of second or-
der is added (x? =34.66, gl=8, p < .001, NFI= .98, GFI = .99, RMSEA =
.05). The acquiescence affects each of the samples used differently, so it is
important to analyze the presence of response styles associated with acqui-
escence.

Keywords: Resiliency; Acquiescence; Confirmatory factor analysis; Cross-
validation; University students.

Introduction

Resilience is conceptualized as the ability of individuals to
recover from stressful events (Smith et al., 2008). Several in-
struments measure resilience (Windle, Bennett, & Noyes,
2011), but those that are written in Spanish and aimed at
young people are scarce.

At University of Guadalajara in Mexico and University of
Playa Ancha in Chile, observatories of health and quality of
life have been developed in order to design intervention pro-
grams with students. Several studies indicate that resilience is
an important factor associated with quality of life. Conse-
quently, the development of a demonstrably reliable, valid
instrument permitting the evaluation and comparison of the
resilience of Mexican and Chilean students would be highly
valuable.

The Brief Resilience Scale (BRS) is an instrument designed
to measure an individual's ability to tecover from adversity.
It was created in the United States by Smith et al. (2008) and
has been adapted for use in other countries, such as Germa-
ny (Leontjevas, de Beek, Lataster, & Jacobs, 2014), Malaysia
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(Amat, Subhan, Jaafar, Mahmud, & Johari, 2014) and Spain
(Rodriguez-Rey, Alonso-Tapia & Hernansaiz-Garrido, 2016).
In our initial article on this instrument, we explained in detail
the cross-cultural adaptation process for the Mexican and
Chilean versions of the instrument (Hidalgo-Rasmussen,
Chavez-Flores, Rojas, Vilugrén, 2018), whereas in this sec-
ond article, we focus on confirmatory factor analysis (CFA)
of the adapted Mexican version and cross-validation in a
Chilean sample. The analysis of possible idiosyncratic re-
sponse patterns in different countries and their possible
comparability justifies a more extensive and separate pro-
posal.

The BRS consists of six items with five response options
that range from “strongly agree” to “strongly disagree”
(Smith, et al., 2008). To reduce the influence of acquiescence
on the responses, the BRS was constructed as a balanced
scale, meaning that three items (1, 3 and 5) directly corre-
spond to the resilience construct -that is, high scores indicate
high resilience (e.g., "I fend to recover quickly after having experi-
enced difficnlt situations")- whereas the other three items (2, 4
and 0) are associated in the opposite direction, with high
scores reflecting low resilience (e.g.,"I# is difficult for me to recov-
er when something bad happens™).

Thus far, Rodriguez-Rey, Alonso-Tapia and Hernansaiz-
Gatrido (2016) have fit a second-order hierarchical model to
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a heterogeneous sample of 620 Spanish adults, in which the
highest-order factor is a theoretical factor (“resilience”) and
the primary factors are factors reflecting the polarity of the
items (direct items vetsus inverse items).

The recommendation to reverse-score some of the items
in the scales to avoid biases in acquiescence (i.e., the tenden-
cy to respond affirmatively to items on the scale, regardless
of their content) may interfere in the evaluation of the latent
structure. Several studies have been carried out that show
that individual differences in response style due to the pres-
ence of both types of items can have systematic effects on
the covatiance structure and serve as a source of misfit (e.g.,
Abad, Sorrel, Garcia & Aluja, 2016; Carmines & Zeller,
1979; Danner, Aichholzer & Rammstedt, 2015; Tomas, Gali-
ana, Hontangas, Oliver & Sancho, 2013). Some studies show
that this effect occurs in samples of individuals with low ed-
ucation levels, low cognitive levels or low income (Meisen-
berg & Williams, 2008). In such studies, it has been shown
that establishing construct validity is problematic for bal-
anced scales, given that the items are grouped more by the
semantic content than by the theoretical construct being
evaluated (Benson & Hocevar, 1985).

In the case of BRS results, the proposed second-order
model can be interpreted as a result of the combined effect
of a structure based on the content of the construct (resili-
ence) superimposed on a factorial structure based on the po-
larity of the items. Although the second-order model is an
option, a first-order one-dimensional model has many bene-
fits over the second-order model in the sense that it allows a
simpler interpretation of the relationship between resilience
and external variables, particularly when it is necessary to an-
alyze invariance in the measure across different samples.

Recently, some methods have been developed to deal
with the problem of acquiescence in the CFA of balanced
scales; in the present manuscript, three such methods are
compared: the first is the model of a construct with two
method factors (Vautier & Pohl, 2009 ) in which each item
loads onto the same construct (resilience) and onto one of
two factors defined by the polarity of the item (direct vs. in-
verse); the second is a proposal derived from the work of
Tomas et al. (2013), in which we add a factor that aims to as-
sess the effect of the method associated with the inverse
items; and the final model is that of Savalei and Falk (2014),
who propose adding a method factor that is orthogonal to all
the theoretical factors. At present, few studies have investi-
gated the factorial validity of the BRS by identifying the role
of acquiescence in a one-dimensional model and the cross-
validation of the same models in a sample that comes from a
different population. Therefore, the objective of this study is
to evaluate the factor structure of the Spanish version of the
BRS, taking into account acquiescence, in a large sample of
Mexican university students and to cross-validate the same
models on Chilean university students using structural equa-
tion models.

Various methods are evaluated to identify if the structure
found by Rodriguez-Rey, Alonso-Tapia and Hernansaiz-
Garrido (20106) is due to acquiescence in the answers.

Method

Participants

This cross-sectional study was carried out in 2016 with
two samples, one Mexican and the other Chilean. The Mexi-
can sample consisted of 1572 students recently admitted to a
regional university center of a Mexican public university that
agreed to participate in the study, in which 60.5% of partici-
pants were women and 39.5% were men. The mean age was
18.8 (§D = 1.3). The socio-economic level of the students
was best described as lower middle class (64.5%), followed
by upper or upper middle class (22.1%) and working class
(12.4%). One question asked about the education level of the
person who contributed the main income to the house:
48.39% reported that this person had a basic education,
36.73% reported secondary education, and only 14.87% re-
ported higher education. The Chilean sample consisted of
1345 students (61.7% women and 39.3% men) who entered
a Chilean public regional university and who agreed to par-
ticipate. The average age was 19.03 (§D = 1.6). The socioec-
onomic level was low to medium low in 36.4% of the partic-
ipants, medium to medium high in 59.2%, and high to very
high in 4.4%. In the case of the Chilean students, for the
person who contributed the main income, 12.04% had only
basic education, 73.53% had a secondary or higher education
without finishing and 14.42% had higher or postgraduate
education.

Instrument

BRS: Brief Resilience Scale (Smith et al., 2008). The BRS
is a self-report scale that consists of 6 items with 5 response
options that range from “strongly agree” to “strongly disa-
gree.” A higher score reflects a greater degree of resilience.
The original version shows good internal consistency (alphas
from .80 to .91) with adequate evidence of convergent and
discriminant validity.

Procedure

In both the Mexican and Chilean samples, the students
answered the questionnaires online in the computer labs dur-
ing the course of admission to the university, as part of the
study observing the risks and quality of life present at each
university. Informed consent was acquired from the stu-
dents. The project was reviewed and approved by the Bio-
ethics Committees of University of Guadalajara, México and
University of Playa Ancha, Chile. The guidelines of the Hel-
sinki Declaration on human research were followed.
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Statistical and psychometric analysis

Confirmatory factor analysis (CFA) was performed using
IBM AMOS v. 23. All analyzes were performed using the
covariance matrix with the maximum likelihood estimation
(MLE) method. The following models were adjusted: 1)
One-factor model (Resilience); 2) A model with two corre-
lated factors (Resilience and Vulnerability); 3) Second order
model of Rodriguez-Rey, Alonso-Tapia and Hernansaiz-
Garrido (20106); 4) A general factor and a method factor with
inverse items, the factor method aims to assess the effect as-
sociated with the inverse items is added to the general resili-
ence factor (Tomas, et al., 2013); 5) One-factor general mod-
el and two-method factors, in which two factor method due
to the polarity of the items ate added, and 6) A general factor
and a method factor for acquiescence (Savalei & Falk, 2014)
in which a method factor is added orthogonal to all the theo-
retical factors, in this model the factorial loads of the items
are set to 1 in a non-recoded database, which is equivalent to
setting the loads to 1 for the direct items and -1 for the in-
verse items in a recoded database. The factorial loads are
fixed for the identification of the model. The parameter of
interest and that therefore must be estimated is the variance
of the method factor that is an indicator of the size of the bi-
as in the acquiescence. Therefore, this model tries to capture
the individual tendencies to use response categories consist-
ently across the items but in an idiosyncratic manner among
individuals (Abad, et al., 2010).

The model-fitting process was evaluated by means of the
following adjustment indicators: a) Chi square (y2) and its
degrees of freedom (b) the root mean square error of ap-
proximation (RMSEA) where the values between .05 and .08
represent an acceptable fit and values less than .05 an excel-
lent fit (Steiger, & Lind, 1980), (c) two robust comparison
indices with the null model, namely, NFI (Normed Fit In-
dex), and the CFI (Comparative Fit Index ) (Bentler, 1990),
and (d) two absolute goodness of fit indexes, namely, GFI
(Goodness of Fit Index) and AGFI (Adjusted Goodness of
Fit Index). Where NFI = .95; CFI = .95; GFI = .95 and
AGFI 2 .90 represent an excellent fit (Hu, & Bentler, 1999).
Additionally, and given that a sequence of alternative models
is presented, the Akaike Information Criteria (AIC, Ander-
son, & Burnham, 1998) will be used, where the lower values
are associated with the most appropriate models. The differ-
ences in CFI were also used, a difference of .002 or less is
considered to be evidence that the imposition of additional
restrictions does not lead to a loss of significant adjustment
(Meade, Johnson, & Braddy, 2008).
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For reliability analysis, the Cronbach alpha coefficient ()
and the Omega Coefficient (w) were calculated, the latter
from the factorial loads of the best fitting model using the
Ventura-Leon & Caycho (2017) procedure.

Results
Comparison between models

Table 1 shows the fit indices of the models analyzed,
whose order of presentation is as follows: the more general
model of a single dimension (model 1) is presented; then, the
models in which two dimensions are considered are present-
ed: resilience and vulnerability (model 2), and this same
model, but with a second-order factor (model 3); and finally,
the models that deal with acquiescence (models 4, 5 and 6).
In that order, it can be observed that the one-dimensional
model does not present acceptable indicators of fit for either
of the two samples, yielding low values for the goodness of
fit indexes (CFI, GFI and AGFI) and high error levels
(RMSEA). Models 2 and 3, in which the explanation is con-
ceived from two dimensions (resilience and vulnerability),
improved indicators of both the two-factor model, in which
there is a greater correlation between the two dimensions for
the sample of students from Chile (Mvexico: models = --34; 7Chile:
modets = -.55), and of a second-order factor that appears be-
cause of the correlation between these dimensions in both
samples. In both models and in both samples, the fit indica-
tors are the same—in fact, the Akaike Information Critetion
(AIC) is the same—so we can note that there are no signifi-
cant differences in fit between a first-order model with two
correlated factors and a second-order model. When compar-
ing these two models to the different samples, it is important
to observe that the fit was much better in the case of the
sample of Chilean university students, whereas in the case of
Mexican university students, the error rate is unacceptable
(RMSEA =. 091, 90% CI: [. 076, .106]).

The three models that have been proposed for the treat-
ment of acquiescence present excellent fit indicators in both
samples, especially the one-factor general model and two-
method factors that show lower scores in the Akaike Infor-
mation Criterion (AIC) in both samples [AICxiexico: models =
60.22, AICchie: models = 62.92]. If we consider all models, in
the sample of Chilean students, there was a lower AIC score
for the two-correlated-factors models [AICchie: model2 =
60.661] and the second-order factor [AICchile: modeis = 60.663].
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Table 1. Values of goodness of fit indices for Confirmatory Factor Analysis Models.

Chi - Square df RMSEA (90% CI) NFI  CFI GFI  AGFI AIC
Mexican university students
1. One-factor model (Resilience) 849.572% 9 .244(230,.258) 62621 826 594 873.57
2. Two cotrelated factors 111.502* 8  .091(.076,.106) 95 953 977 940 137.50
3. Second order model 111.502* 8  .091(.076,.106) 95 953 977 940 137.50
4. A general factor and a method factor with inverse items 85.232" 8 .078(.064,.094) 962  .965 982 953 111.23
5. A general factor and a method factor for acquiescence 46.933" 8 .056(.041,.072) 979 982 99 970 7293
6. One-factor general model and two-method factors 32227 7 .048(.032,065) .986  .998 .99 980 60.22
Chilean University Students
1. One-factor model (Resilience) 583.706™ 9  .217(202,232) .760  .763 845 637 607.71
2. Two cotrelated factors 34.663" 8 .050(.033,067) .986  .989 991 977 60.661
3. Second order model 34.663* 8 .050(.033,067) .98  .989 991 977 60.663
4. A general factor and a method factor with inverse items 42,699 8 .057(.041,074) 982  .986 .99 974 68.699
5. Un factor general y un factor de método con pesos 1 y-1 ~ 79.726™ 8  .081(.066,.098)  .967  .970 980 948 105.726
6. One-factor general model and two-method factors 34921~ 7 .054(.037,073) 986  .988 991 974 62.92

Note: df degrees of freedom, RMSEA the Root mean square error of approximation; 90% CI 90% of Confidence Interval, NFI Normal Fit Index, CFI
Comparative Fit Index, GFI Goodness of Fit Index, AGFI Adjusted of Fit Index, AIC Akaike information criterion.

p<.001

Statistics for the model of a general factor and two
method factors

Table 2 shows the factorial loads for the general factor,
called Resilience, and two factors influenced by the polarity
of the items, as well as the variances and the standard error
in each dimension. The factorial loads for the general factor
were higher in the sample of Chilean university students (A >
.39) than in the sample of Mexican university students (A >
.23), despite the factorial loads for item 2 not being signifi-
cant. At the same time, the factor loads for the method fac-
tors are higher in the sample of Mexican students t-an in the

sample of Chilean students. It is expected that the loads for
the general factor (Resilience) would be greater than for the
method factors; however, for most of the items, such a pat-
tern did not occur. Therefore, acquiescence was present in
these samples. The variance was also high for these factors,
so it is possible that response styles due to acquiescence af-
fected the factorial model, especially in the sample of Mexi-
can students, where the variance of the inverse items was es-
pecially high -much higher than for the factor being directly
evaluated («SVchxico_ resilience factor =

verse items — 375] .

215 vs. SZ]\'chico_factor method in-

Table 2. Factorial loads and variance for the Model of a construct with two methods in the samples of Mexican and Chilean University students.

Number of Item

Mexican university students Chilean University Students

General ~ Positive  Negative ~ General — Positive  Negative
polatity  polarity polarity polarity
factor factor factor factor
2. T have a hard time making it through stressful events. -.05 -.01 -39 -44
4. Itis hard for me to snap back when something bad happens. -.40™ -.63 -.67" -45
6. I tend to take a long time to get over set-backs in my life. -56™ -.03 -59" -45
1. I tend to bounce back quickly after hard times. 527 .59 56" .53
3. It does not take me long to recover from a stressful event. 33 .55 49 .53
5. I usually come through difficult times with little trouble. 23 .57 A48 .51
215" 273 375 292" 262 204
(.036) (.024) (.030 (.060) (.050) (.065)
= p< 001

Analysis of Invariance

Table 3 shows the results of a multivariate invariance
analysis for the model of a theoretical factor and two method
factors to verify if the factorial structures of the BRS were
similar in the two samples studied, thereby implying factorial
invariance. In this procedure, global tests are initially carried
out on 2a) the factorial loads of the items and b) the variances
of the latent vatiables; if these compatisons do not yield sig-
nificant differences, the models are considered to be invari-
ant. In the case where there are significant differences, a) an

item-to-item analysis is performed, or b) each of the vati-
ances of the latent variables is tested to identify where the
differences atre taking place, respectively. This procedure
starts with a model where the parameters are allowed to be
different in both samples (i.e., the unrestricted ot augmented mod-
¢l) that is compared with one or more models where the pa-
rameters are restricted such that they are the same in both
samples (i.e., the restricted ot compact model). Once both models
have been estimated, the chi-square goodness of fit statistic
(11?) is obtained. Because the compact model is nested in the
augmented model, one can compare the change in chi-square
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(Ay? with degtrees of freedom equal to the difference of the
degrees of freedom of the respective models. In the compar-
ison, a significant result is evidence that equivalence in the
parameters is violated. In addition, the criterion of Cheung
and Rensvold (2002) can be used, which in nested models is
reflected by an increase of more than .01 in the Bentler
Comparative Index (ACFI) and is an indicator that the mod-
el with more restrictions should be rejected. In Table 3,
those models in which significant differences were found are
shown in gray; these models were therefore considered non-
invariant among the samples. It is evident that the two most
general models were not invariant, neither with respect to the
factorial loads of the items being restricted nor with respect
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to the variances of the latent variables being restricted. In the
specific comparisons, it was identified that items 2 and 4,
both inverse items, were not invariant in the samples (these
results are supported if the criterion based on the chi-squate
comparison (x?) was applied, but not for the ACFI criterion).
Similarly, the variance of the response-style method factor
reflecting the inverse items turned out not to be invariant.

Reliability was reflected for the direct items (Mexico: a =
71, 0 = .59, Chile: « = .77, w = .75) and the inverse items
(Mexico: a = .74, = .65 Chile: « = .77, w = .70).

Finally, Table 4 and Table 5 present the variance-
covariance matrices for the samples of Mexican and Chilean
students, respectively.

Table 3. Goodness of fit indices for the Invariance models for the Confirmatory Factor Analysis.

Models X2 a GFI RMSEA  CFI Ay? Agl p ACFI
67.15 14 .99 .036 989
a. Unrestricted model
b. Restricted models 123.33 19 .99 .043 978 56.18 5 .000 .011
Factor loads 218.81 17 .98 .064 957 151.6 3 .000 .032
Factor Variances 67.20 15 .99 .034 989 0.06 1 .815 .000
Ttem_1 92.97 15 .99 .042 983 25.82 1 .000 .006
Item_2 67.84 15 .99 .035 989 0.69 1 405 .000
Ttem_3 83.35 15 .99 .039 985 16.20 1 .000 .004
Item_4 70.56 15 .99 .036 988 341 1 .065 .001
Ttem_5 67.20 15 .99 .034 .989 0.06 1 .815 .000
Item_6 67.64 15 .99 .035 989 0.49 1 484 .000
Variance direct item factor 67.16 15 .99 .034 989 0.01 1 913 .000
Factor variance of inverse items 72.05 15 .99 .036 .988 4.90 1 .027 001

Note: The marked cells indicate those models in which significant differences were found (p < .05) between the unrestricted model and the restricted model.

Table 4. Variance-covariance matrix of the items of Mexican students.

Item1 Item 2 Item 3 Item 4 Item 5 Item 6
Ttem1 0.773
Item 2 -0.045 1.034
Ttem 3 0.407 0.001 0.918
Item 4 -0.205 0.448 -0.109 0.987
Ttem 5 0.369 -0.004 0.379 -0.114 0.868
Item 6 -0.272 0.382 -0.18 0.592 -0.105 0.935
Table 5. Variance-covariance matrix of the items of Chilean students.
Item1 Item 2 Item 3 Item 4 Item 5 Item 6
Ttem1 0.945
Item 2 -0.188 1.06
Ttem 3 0.544 -0.153 0.959
Item 4 -0.355 0.511 -0.306 1.003
Ttem 5 0.504 -0.252 0.482 -0.324 0.978
Item 6 -0.334 0.41 -0.299 0.599 -0.311 0.98
Discussion factorial models that separated the effect of the trait to be

The purpose of this study was to evaluate the factorial struc-
ture of the Spanish version of the BRS, taking into account
acquiescence, in a large sample of Mexican university stu-
dents, and to cross-validate the same models on Chilean uni-
versity students, using structural equation models. Different
competitive models were examined to compare those that
did not take into account acquiescence (one-dimensional,
two-dimensional model and second-order models) versus
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measured from the effects of the biases that occur with ac-
quiescence (Condon, Ferrando & Demestre, 2000).
Response styles related to acquiescence were modeled,
including additional method factors in the CFA. The inclu-
sion of these factors improved the fit of the model. In the
analysis, the models that considered acquiescence were gen-
erally found to have better indicators than the three models
that did not consider it. In particular, the model of two
method factors that were orthogonal to the theoretical factor
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of resilience yielded the best fit indexes. These results are
consistent with other studies that have included method fac-
tors (Biderman, Nguyen, Cunningham, & Ghorbani, 2011,
Billiet & McClendon, 2000, Danner, et al., 2015).

For the Mexican university students, the best fits of the
models that consider acquiescence suggest that in this sam-
ple, there was considerable bias due to response style, which
influenced the calibration of the items and the scores of the
participants (Ferrando & Lorenzo-Seva, 2010; Tomas, et al.,
2013; Weijters, Geuens & Shillewaert, 2010a, 2010b). The fit
indicators in the two-factor models and the second-order
model showed very high error levels (RMSEA > .09) that
were smaller in the models that addressed acquiescence. At
the same time, the amount of variance due to the method
factors was greater than that due to the general Resilience
factor, which suggests that a disproportionate use of posi-
tive-response selection occurred in that sample (Biderman, et
al., 2011).

On the other hand, for the sample of Chilean university
students, the two-factor model and the second-order factor
model, in which acquiescence was not considered, had fit in-
dicators as good as the model with two method factors. In
the analysis, the fit indices were found to be similar among
these three models; in the case of the second-order model,
the factorial loads for this sample were similar to those
found in Spain (Rodriguez-Rey, Alonso-Tapia & Hernansaiz-
Garrido, 2016). Even the values of the regression loads be-
tween the second-order factor (Resilience) and the first-
order factors (direct and inverse items) were better in the
Chilean sample than those found in Spain, where the loads
were very close to 1.

Conclusions

The design of scales in which direct and inverse items are
combined to reduce acquiescence is a common practice in
assessment. The main contribution of this work is the com-
patison of models that consider acquiescence and those that
do not. In addition, we compatred a Mexican sample with a
Chilean sample. We suggest that these results be considered
when the results of the BRS are analyzed and when studies
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