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Resumen:

Se determiné la estructura factorial, confiabilidad,
validez convergente y discriminante, e invarianza
factorial, de la escala de resiliencia CD-RISC-10.
Los participantes fueron 330 estudiantes universita-
rios de medicina y psicologia, con edad promedio
de 20.20 afios (DE = 2.33). Los resultados obteni-
dos ratifican la estructura unidimensional de la es-
cala (y*/gl = 3.06, GFI = .93, CFI = .92, NFI = .90,
TLI = .92, RMSEA = .08 y SRMR = .04), la inva-
rianza factorial por tipo de estudiante y una buena
consistencia interna (o = .85 y a = .85). Al compa-
rar los niveles de resiliencia entre los estudiantes de
medicina (M = 20.64, DE = 4.48) y psicologia (M
= 20.27, DE = 4.51) se encontraron diferencias
significativas [tpg)y= 2.65, p = .009, d = .20]. Se
obtuvieron evidencias de validez convergente y
discriminante de la CD-RISC-10 con medidas de
felicidad y estrés percibido. En conclusion, la CD-
RISC-10 presenta adecuadas propiedades psicomé-
tricas para medir la resiliencia en estudiantes uni-
versitarios mexicanos.

Palabras Clave: resiliencia, tamizaje; analisis
factorial confirmatorio, invarianza factorial,
estudiantes de medicina y psicologia.

Abstract:

The factorial structure, reliability, convergent and
discriminant validity, as well as factorial invariance
of the 10-item Connor-Davidson Resilience Scale
(CD-RISC-10) were determined. The sample was
composed of 330 students (174 medical students
and 156 psychology students) with a mean age of
20.20 years (SD = 2.33). The results obtained con-
firm the unidimensional structure of the scale (x*/df
= 3.06, GFI = .93, CF1 = .92, NFI = .90, TLI = .92,
RMSEA = .08, and SRMR = .04), the factorial in-
variance with respect to career, and good internal
consistency (0 = .85 and o = .85). A statistically
significant difference in the level of resilience bet-
ween medical students (M = 20.64, SD = 4.48) and
psychology students (M = 20.27, SD = 4.51) was
found [tpgy = 2.65, p = .009, d = .20]. Evidence of
convergent and discriminant validity of CD-RISC-
10 with happiness and perceived stress was obtai-
ned. It is concluded that CD-RISC-10 shows
adequate psychometric properties to measure resi-
lience in Mexican university students.

Keywords: resilience; screening, confirmatory
factor analysis; factorial invariance; medical and
psychology students.
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There exists a growing interest in studying
positive psychological processes, such as resi-
lience, coping, and optimal human functio-
ning (Lent & Brown, 2008). Until now, many
studies have focused on assessing factors
such as stress, anxiety, burnout, among ot-
hers, and analyzing how these factors alter or
negatively affect the mental health and/or
productivity of people (Cuadra & Florenzano,
2011); nevertheless, this pathogenic approach
has been insufficient to help significantly im-
prove their well-being and mental health. Po-
sitive psychology offers a relevant approach
for such purpose, since it focuses on human
strengths and virtues as well as on the favora-
ble impact that they may have on the lives of
people and society (Peterson, 2006).

Research on strengths has privileged
different constructs (Ungar, 2008). Therefore,
it is possible to find empirical literature on
variables such as gratitude (Gillham et al.,
2011), positive emotions (Fredrickson &
Joiner, 2019), optimism (Garcia-Cadena et
al., 2016; Marrero, Gonzalez, & Carballeira,
2014), happiness (Rodriguez-Hernandez,
2019), and resilience (Armenta, Fritz, & Lyu-
bomirsky, 2017; Chen, 2016).

Resilience is a dynamic multidimensio-
nal construct that makes reference to a
psychological strength that allows the indivi-
dual to cope with and recover from adversity,
and even to experience personal growth as a
consequence of the misfortune experienced
(Luthar, Cicchetti, & Becker, 2000). Every
individual possesses, to a different degree,
this strength and it is through it that the indi-
vidual manages to overcome stress and the
challenges of life (Masten, 2007). The origins
of the resilience construct are grounded in
both the recognition that there exists a great
diversity of coping responses towards adver-
sity among individuals and the empirical evi-
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dence showing that some people show better
results than others when experiencing compa-
rable adverse situations. It has been shown
that coping with unfavorable events may have
either a sensitization effect through which
the vulnerability of the individual to the nega-
tive effect of the stressor increases or, on the
other hand, a strengthening effect through
which the individual become immunized or
toughened when faced with adversity (Rutter,
2012).

Resilience, in terms of human develop-
ment, is defined in relation to adaptational
success when facing a context of significant
adversity (Cutuli, Herbers, Masten, & Reed,
2018). In other words, it makes reference not
just to the fact of surviving misfortune, a sim-
ple return to the previous baseline level of
functioning, but to the enhancement of subse-
quent functioning owing to, and not in spite
of, the experience of misfortune. Positive
adaptation hence reflects that something has
been gained (Linley, 2003). Thus, resilience
may be conceptualized as a personal ability to
weather adversity and it is a construct that
may be assessed through self-report instru-
ments (Davidson et al., 2005; Connor & Da-
vidson, 2003).

On the other hand, there are professions
in which a higher number of stressors and
greater levels of psychological stress are pre-
sent (Monjezi & Naderi, 2016). In the context
of health sciences (for instance, medicine,
nursing, psychology, among others), these
kind of professionals are exposed to a great
deal of occupational stress, so that it is neces-
sary that they develop the capacity to control
their emotions and cope with the environmen-
tal stressors in order to prevent these pheno-
mena from interfering with their daily activi-
ties and avoid negative long-term health out-
comes (Enns, Eldridge, Montgomery, & Gon-
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zalez, 2018; Bacchi & Licino, 2017; Ruiz-
Aranda, Extremera, & Pineda-Galan, 2014).

Nevertheless, according to Bouteyre,
Maurel, and Bernaud (2007), attending uni-
versity, in general, is considered a positive
experience for students, although it is also
true that, in many occasions, it is a period re-
quiring major adjustments and learning new
skills hence becoming a stressful experience.
Likewise, many university students are transi-
tioning from adolescence to adulthood and
have also had to move away from their family
home and networks of friends, thus requiring
the ability to construct new social support
networks as well as to meet the demands and/
or expectations coming from the university
environment. They will also have to cope
with multiple stressful situations, including
academic ones, and this seems to be particu-
larly significant among health sciences stu-
dents (Cabanach, Souto-Gestal, & Fernandez,
2017). It is well known that pursuing a career
in the field of health professions entails a
great demand on students since there is a vast
range of content and clinical skills that must
be mastered and many adverse situations that
students will have to face. These stressors not
only do not decrease but tend to increase as
they advance in their training (Faye et al.,
2018). This situation may lead to increased
likelihood of depressive mood, anxiety, sleep
disorders, high level of perceived stress, fati-
gue, burnout, empathy decline, decreased pro-
fessionalism, as well as to the use of alcohol,
tobacco or other substances (medication/
drugs) as a strategy for coping distress, and
even to abandonment of their dream of pur-
suing a career on health sciences (Farquhar,
Kamei, & Vidyarthi, 2018; Houpy, Lee,
Woodruff, & Pincavage, 2017).

In relation to the above, Medina-Mora
et al. (2003) found that younger populations
have presented the higher rates of depression
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or another mental disorder and half of the ca-
ses occur in people before the age of 21 years
(Wagner et al., 2012). A study performed in
Mexico with university students found that
13% of the sample studied showed symptoms
of anxiety and depression (Galvan-Molina,
Jiménez-Capdeville, Herndndez-Mata, & Are-
llano-Cano, 2017). A study carried out with
students from health sciences in Mexico
found evidence that medical students had the
highest levels of depression and suicidal idea-
tion (Coffin, Alvaréz, & Marin, 2011). Anot-
her study in Mexico with university students
who attended mental health services found
that 58.7% had a prevalence of depression
and 50.3% suicidal risk (Cotonieto-Martinez,
Crespo-Jiménez, Valencia-Ortiz, & Garcia-
Cruz, 2019). Finally, in a study conducted
with Mexican psychology students it was
found that the 84.51% had slight symptoms of
academic burnout (Barradas, Trujillo, San-
chez, & Lopez, 2017).

On the other hand, there are few studies
about resilience among university students
(Vizoso-Gomez & Arias-Gundin, 2018), al-
though there is some research carried out on
students from Mexican universities (Gonzalez
-Arratia & Valdez, 2013; Gonzalez-Arratia &
Valdez, 2012). It is possible that one of the
obstacles to resilience research in academic
areas is the lack of work on validation of ins-
truments to assess resilience. There are seve-
ral scales to measure resilience in Mexico,
such as the Resilience Questionnaire
(Strength and Personal Security) (Gonzalez-
Arratia, Valdez, & Zavala, 2008), the Mexi-
can Resilience Scale (Palomar & Gomez,
2010) or the Scale of Potential Resources for
Resilience for Adolescents (Barcelata & Ro-
driguez, 2016); however, these instruments
are extensive (between 43 and 86 items), a
fact that may hinder its application. Thus, the
validation of the reduced version of the Con-
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nor-Davidson Resilience Scale, originally
used to measure resilience in university stu-
dents in the United States of America by
Campbell-Sills and Stein (2007), is proposed.

Even though abbreviated versions of scales
are useful and desirable when researchers
need to assess several psychological variables
in a short amount of time, Widaman, Little,
Preacher, and Sawalini (2011) have commen-
ted that an important shortcoming of these
brief forms of scales is that they usually have
poorer psychometric properties than the origi-
nal long form of instrument. Nevertheless,
John and Soto (2007) have highlighted that
lengthy scales may induce fatigue in the res-
pondents and, consequently, less reliable res-
ponses. As will be seen later, the findings of
this research show that CD-RISC-10 is a va-
lid and reliable scale.

On the other hand, there exist several
translations of CD-RISC-10, for example in
Spain (Notario-Pacheco et al., 2011), Brazil
(Lopes & Martins, 2011), China (Ye et al.,
2017), among others (Tourunen, Siltanen,
Saajanaho, Koivunen, & Kokko, 2019; Muné-
var, Vargas, Borda, Alpi, & Quiceno, 2017).
Nevertheless, owing to the linguistic and cul-
tural differences that, there exist in different
populations in spite of the fact that those po-
pulations speak the same language, it has
been recommended to adapt the instruments
to the concrete regional context in which they
will be applied so as to ensure the semantic,
idiomatic, and experiential equivalence of the
items composing any given scale. Let’s sup-
pose, for instance, that an instrument intended
to assess a given psychological construct has
been translated and adapted to be used, let us
say, in Spain. The relevance of some of the
items composing the scale might not be the
same to a Mexican population or to a Colom-
bian population, and even some sentences
might need to be reworded in order to con-
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form to the local popular Spanish as spoken
in Mexico or Colombia. That is why it is im-
portant to conduct a judicious process of
translation and adaptation of an instrument
intended to assess any psychological cons-
truct in order to maintain the content validity
of the instrument and ensure linguistic equi-
valence and relevance in a particular social,
cultural, or regional context (Navarro-Mateu
etal., 2013).

The justification for this study is based
on the lack of research about the validation
and adaptation of scales in the Mexican con-
text and on the need to assess resilience
among medical and psychology students
through a brief and reliable scale, given the
stressful characteristics of studying a career
within the field of health sciences (Faye et al.,
2018; Houpy et al., 2017). Based on the afo-
rementioned, the aims of this research are: 1)
to analyze the factorial structure of CD-RISC-
10, 2) to determine its factorial invariance
according to the studied career, 3) to estimate
the reliability of CD-RISC-10, 4) to show evi-
dence of convergent and discriminant validity
for CD-RISC-10, and 5) to compare the levels
of resilience using the Mexican version of CD
-RISC-10 in a sample of Mexican medical
and psychology students.

Method

Participants and Procedure
An incidental sample comprising university
students was collected (since the sample was
non-probabilistic, no criteria were considered
to determine the sample size). In order to par-
ticipate in the study, it was necessary to be an
active psychology or medical student. The
only exclusion criteria were not to be a stu-
dent of the aforementioned careers.

The sample was composed of 330 uni-
versity students (118 men and 212 women)
aged from 17 to 36 years (M = 20.22, SD =
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2.27) were recruited from three universities
located in northeast Mexico. The participants
were studying either medicine (n = 174) at a
private university or psychology (n = 156) at
a public university, and most of them were
single (n = 324, 98.2%). The mean age of the
medical (82 men and 92 women) and psycho-
logy (36 men and 120 women) students was
20.09 years (SD = 2.13) and 20.38 years (SD
= 2.42). Respectively, no statistically signifi-
cant difference on age between the two
groups were found [F =4.01, p = .04, t3104)=
-1.16, p = .24, d = .09, CI 95% (.79, .20)].
The age did not show adjustment to normal
distribution (KSL = .20, p <.001).

The original English version of CD-RISC-10
was translated into Spanish and then back
translated into English in order to fulfill the
international criterion for back translation re-
commended by Muiiiz and Hambleton
(1996). The original test was translated into
Spanish by two bilingual psychologists whose
mother tongue was Spanish. A bilingual (in
English and Spanish) expert familiar with ter-
minology reviewed the translation in order to
resolve any inadequate expression. Then, the
Spanish version generated in this way was
sent to another two bilingual psychologist
whose mother tongue was English and who
were asked to translate the scale back to En-
glish. Subsequently, after completing the pro-
cess of back translation, the next step was to
compare the back translation with the original
version in order to determine whether or not
there were any significant difference between
the two versions and to reconcile those diffe-
rences case they were present. Finally, the
linguistic equivalence of the scale was deter-
mined in consensus and the scale was pre-
tested on a sample composed of members of
the target population. The final version of CD
-RISC-10 in the target language was the re-
sult of all the iterations described above.
Before applying the tests, permission was
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requested from the corresponding academic
authorities of each university. The students of
medicine and psychology were invited to par-
ticipate voluntarily in the study and were also
asked to sign the corresponding informed
consent. After explaining the objective of the
investigation and giving the necessary infor-
mation, the questionnaires collectively admi-
nistered in their classrooms. No economic,
material or academic stimulus was given for
participating in this research. No identifica-
tion data were asked for to the participants in
order to assure their anonymity, and the con-
fidentiality of the information provided
through this questionnaire was guaranteed.
The application of the test was carried out in
the classrooms. In order to get the whole sam-
ple, 20 sessions were needed. The average
response time to the test was 10 minutes.

Measures
10-Item Connor-Davidson Resilience Scale
(CD-RISC-10; Campbell-Sills &  Stein,
2007). It is a self-report instrument composed
of ten items that are evaluated along a six-
point, Likert-type scale (from 0 =neverto 5 =
always). The sum of these items yields a total
score such that the higher the score, the
higher the level of resilience. CD-RISC-10
showed a unidimensional structure and a
good internal consistency (o = .85).
Subjective Happiness Scale (SHS; Lyu-
bomirsky & Lepper, 1999). It is a self-report
instrument composed of four items that are
evaluated along a seven-point, Likert-type
scale. The sum of these items yields a total
score such that the higher the score, the
higher the level of happiness. The scale was
used in order to show evidence of convergent
validity for CD-RISC-10, because happiness
and resilience are theoretically and empiri-
cally related (Cohn, Fredrickson, Brown, Mi-
kels, & Conway, 2009). In the present study,
SHS showed an acceptable internal consisten-
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cy (o = .72 and o = .76). The Spanish-
language version of SHS used in this study
was developed by Quezada, Landero, and
Gonzalez (2016).

Perceived Stress Scale (PSS; Cohen et
al., 1983). It is a self-report instrument com-
posed of 14 items that are evaluated along a
six-point, Likert-type scale. The sum of these
items yields a total score such that the higher
the score, the higher the level of perceived
stress. The scale was used with the aim of
showing discriminant validity for CD-RISC-
10, because perceived stress and resilience are
theoretically and  empirically  related
(Abolghasemi & Taklavi-Varaniyab, 2010).

In the present study, PSS showed a
good internal consistency (o = .76 and a
= .87). The Spanish-language version of PSS
used in this study was developed by Gonzalez
and Landero (2007).

Statistical Analysis

The descriptive statistics (mean, standard de-
viation, asymmetry, kurtosis, and inter-item
correlations) of the scores of the items com-
posing CD-RISC-10. The assumption of mul-
tivariate normality was assessed through Mar-
dia's multivariate kurtosis coefficient; this
assumption is fulfilled if its value is < 70
(Rodriguez & Ruiz, 2008).

Before performing factor analysis, the
Kaiser-Meyer-Olkin (KMO) test for sampling
adequacy was assessed; a value higher
than .60 is considered adequate. Likewise, it
is necessary to reject the null hypothesis of
equivalence of the correlation matrix to an
identity matrix through the Bartlett's test of
sphericity; small values (< .05) of the signifi-
cance level indicate that factor analysis may
be performed.

Confirmatory factor analysis (CFA)
was used to validate the one-factor structure
of CD-RISC-10. CFA was executed based on
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maximum likelihood estimation method. The
goodness of fit of the model was estimated
through the relative chi-square (x*/df), Good-
ness of Fit Index (GFI), Comparative Fit In-
dex (CFI), Normed Fit Index (NFI), Tucker-
Lewis Index (TLI), Root Mean Square Error
of Approximation (RMSEA), and Standar-
dized Root Mean Square Residual (SRMR).
The following criteria were stipulated for de-
fining an adequate goodness of fit: y*/df < 3,
GFIL, CFI, NFL, and TLI > .90, RMSEA < .08,
and SRMR < .10 (Byrne, 2016).

The convergent validity of the factor
was determined [measurement weights (A
> .40) and average variance extracted (AVE
.19) for ten indicators] (Moral, 2019).

Several criteria were taken into account
in order to determine if CD-RISC-10 was in-
variant across medical and psychology stu-
dents. First, the Tucker-Lewis Index (TLI)
should reach a value greater than .90. Subse-
quently, the invariance was tested through the
calculation of nested models with imposition
of sequential constraints upon de unconstrai-
ned model: unconstrained model (M 1), cons-
trained in factor loadings (M 2), constrained
in structural variances/covariances (M 3), and
constrained in measurements residuals (M 4).
The evaluation of the difference among the
four proposed models was carried out through
Comparative Fit Index (CFI; ACFI), and Root
Mean Square Error of Approximation
(RMSEA; ARMSEA). Factorial invariance is
assumed if ACFI <.01 and ARMSEA < .015
(Byrne, 2016).

The evidence for convergent and discri-
minant validity was calculated through Pear-
son’s coefficient between the scores of CD-
RISC-10 and other measures that are theoreti-
cally related to resilience.

The student's t-test for independent
samples was carried out in order to compare
the levels of resilience between medical and
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psychology students. The estimation of the
reliability of the scores of CD-RISC-10 was
expressed by Cronbach's alpha with its confi-
dence intervals and McDonald’s omega. Va-
lues for o > .70 and ® > .80 are expected. Sta-
tistical calculations were executed through
IBM SPSS v24 and AMOS v24.

Results

Descriptive Statistics of the Items Compos-
ing CD-RISC-10
Table 1 shows the descriptive statistics
(mean, standard deviation, skewness, and kur-
tosis) and the inter-item correlations of CD-
RISC-10. Item six showed the highest mean
score (M = 3.98, SD = .96) and item eight
the lowest (M =2.70, SD = 1.31). None of the
items composing the scale presented exces-
sive skewness or kurtosis (< + 1.5). The value
of the Mardia’s coefficient was 15.45, which
provides evidence for the fulfillment of multi-
variate normality assumption.

The KMO value was .89 and Bartlett's
test of sphericity was significant [x2(45) =
1014.92, df =45, p < .001], it was proceeded

Table 1.

to perform directly CFA (Suhr, 2006).

Confirmatory Factor Analysis (CFA)

For performing CFA, the ten items of the CD-
RISC-10 were considered as a single latent
variable. The goodness-of-fit indices showed
that the unifactorial model correctly fitted the
data. [y* = 95.63, df = 35, p < .001, y*/df =
2.73, GFI = .95, CFI = .94, NFI = 91, TLI
=.92, RMSEA = .07, 90% CI (.06, .09), and
SRMR = .044]. The standardized A's were
significant and positive (I1 = .62, 12 = .77, 13
.61, 14 = .56, 15 = .61, 16 = .70, 17 = .46, 18
41,19 = .64, and 110 = .66). The inter-item
correlations of the CD-RISC-10 (see table 1)
are not greater than .90, so that there exists no
multicollinearity and the items composing CD
-RISC-10 are not redundant and showed in-
ternal discriminant validity (Tabachnick &
Fidell, 2019). The value of the average va-
riance extracted (AVE = .38) was greater than
the minimum required, therefore it is possible
to affirm that the measurement model has
convergent internal validity.

Descriptive statistics and inter-item correlations of CD-RISC-10

Item M SD Sk K Inter-item correlation

n 12 13 14 15 16 17 I8 19 110
11 392 98 -94 99 1 .60 36 31" 36 41 327 21 33 35
2 387 .90 -82 110 - 1 44 42" 48 54 300 260 4T 49
13 380 1.09  -70 02 - - 1 41" 407 47 32 210 40" 397
14 356 116 -55  -23 - - - 1 47 35 28 220 34" 32
15 365 110  -62  -16 - - - - 1 417 310 250 34" 37
16 398 .96 -.80 2 - - - - - 1 360 25 49" 427
17 342 119  -58 12 - - - - - - 1 220 26 32
I8 270 131 -08  -59 - - - - - - - 1 29" 39
19 388 1.06 -8l 25 - - - - - - - - 1 557
110 361 110 -66 .13 - - - - - - - - - 1

Notes. *p <.01, M = mean, SD = standard deviation, Sk = Skewness, and K = Kurtosis
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Factorial Invariance of CD-RISC-10 Be-
tween Medical and Psychology Students
The global goodness-of-fit indices of the uni-
dimensional model for the whole sample are
shown in table 2. Since the value of the 7L/
was .92, it was proceeded to perform the anal-
ysis of factorial invariance.

Firstly, the structure of CD-RISC-10
among medial and psychology students was
revised (M;) and good goodness-of-fit indices
were obtained [GFI = .92, CFI = .93, SRMR
= .06, and RMSEA = .06, 90% CI (.04, .07)];
significant factor loadings were also reached
(p <.001).

Second, model M, was used as a refer-
ence to test the model M,, in which the factor
loadings are the same in both groups. The re-
sults showed good goodness of fit [GFI = .92,
CFI = .93, SRMR = .065, and RMSEA = .05,
90% CI (.04, .06)]. When performing the
comparison between models M, and M, no
significant changes were found (ACFI = .000
and ARMSEA = .009). This suggests that fac-
tor loadings are invariant among medical and
psychology students.

As a third step, model M3, in which
the factor loadings and intercepts are the same
among medical and psychology students, was
assessed. The results showed that model M;
has adequate goodness-of-fit indices [GFI =
92, CFI = 93, SRMR = .07, and RMSEA
= .05, 90% CI (.04, .06)]. Upon comparing
models M, and Mj, no significant changes
were found (ACFI = .000 and ARMSEA
=.000). Thus, empirical evidence for invari-
ance in the model with restrictions in structur-
al variances and covariances was found.

Finally, model My, in which the factor
loadings, intercepts, and residuals are invari-
ant in both groups, was analyzed. The results
showed that model M, has good goodness-of-
fit indices [GFI = .90, CFI = .92, SRMR
=.07, and RMSEA = .05, 90% CI (.05, .07)].
Upon comparing models M3 and My, no sig-
nificant differences were found (ACFI = .01
and ARMSEA = .003). These results validate
the hypothesis of invariance in the model
with restrictions in measurement residuals.

All the results informed above allow
to assert the factorial invariance of CD-RISC-
10 across medical and psychology students.

Table 2.

Internal structure and factorial invariance of CD-RISC-10

Model ) A RMSEA »  SRMR GFI  CFI _ (ACFI) (ARMSEA)

(Adf)  [90% CI]

Both groups 2.73 - .07 .000 .04 95 .94 - -
(35) [.06, .09]

Medicine 1.37 - .09 .000 .06 .90 .88. - -
(35) [.08, .01]

Psychology 2.01 - .05 .000 .04 .94 .97 - -
(35) .00, .08]

M, 2.03 - .06 .000 .06 92 93 - -
(70) [.04, .07]

M, 1.84 .19 .05 .000 .07 92 .93 .000 .010
(79) 9) [.04, .06]

M; 1.83 .01 .05 .000 .07 92 .93 .000 .000
(80) (1) [.04, .07]

My 1.97 .14 .05 .000 .07 .90 .92 .010 .003
(90) (10) [.04, .07]

Notes. M, = without restrictions, M, = with restrictions in measurement weights, M3 = with restrictions in structural
variances and covariances, and My = with restrictions in measurement residuals
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Comparison of Mean on CD-RISC-10
Scores Between Medical and Psychology
Students

After verifying the factorial invariance, the
mean scores on CD-RISC-10 of medical stu-
dents (M = 37.48, SD = 6.53) and psycholo-
gy students (M = 35.12, SD = 7.35) were
compared. The results showed a statistically
significant difference on resilience between
medical and psychology students [f35) =
3.01, p = .002, d = .20] with a small effect
size.

Convergent and Discriminant Validity

The correlations of CD-RISC-10 with the
SHS and the PSS were examined. The corre-
lation between resilience and happiness was
positive [#=.511, p=.000 (95% CI .44, .78)]
and between resilience and perceived stress
was negative [r = -.582, p = .000 (95%
CI .50, .65)]. Both relations were statistically
significant, showed the expected direction,
and had a moderate in magnitude.

Reliability of CD-RISC-10

The reliability of CD-RISC-10 with reference
to measurement weights (1) was good

(o = .85) and with allusion to variance was
also good (o = .85). Therefore, CD-RISC-10
can be considered as a reliable instrument.

Discussion

The objective of the present research was to
examine the factorial structure, factorial in-
variance, and reliability of the Mexican ver-
sion of CD-RISC-10. Considering the results
that have been obtained, it is possible to as-
sert that CD-RISC-10 is a reliable, short
measurement of resilience which can be used
for research purposes as a screening test of
resilience among university students.

ISSN: 2007-1833

The results confirm the unidimension-
al structure of CD-RISC-10, which is con-
sistent with what was originally stated in
samples from the United States, Spain, Chi-
na, as well as Brazil. The results offer enough
empirical support to assert that CD-RISC-10
measures a single latent trait, thus fulfilling
an important requirement for a measurement
instrument (Wilson, 2005).

It is worth noting that the present re-
search is the first one to study the factorial
invariance of CD-RISC-10 as a function of
the career studied by the students. The invari-
ance without restrictions, with restrictions in
factor loadings, with restrictions in structural
variances and covariances, and with re-
strictions in measurement residuals was
maintained when comparing the groups. This
fact indicates that the items composing CD-
RISC-10 similarly measure the same latent
variable (Brown, 2015).

From a psychometric perspective, the
factorial invariance is a prerequisite for any
comparison between groups (Byrne, 2016).
The data obtained in this research support the
invariance of the unidimensional structure of
CD-RISC-10 across medical and psychology
students and, therefore, it is possible to assert
that the medical and psychology students that
have been enrolled in this study understand
the resilience construct in the same way; in
other words, these students interpret and re-
spond to the items composing CD-RISC-10
in a similar fashion. In addition, a statistically
significant difference was found in the mean
of the scores of CD-RISC-10 between medi-
cal and psychology students, allowing to as-
sert that this difference indicates a true diver-
gence in the latent variable and is not the re-
sult of a measurement bias.

The differences found on the levels of
resilience between medical and psychology
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students could be explained by differences in
teaching methods, styles of learning, person-
ality traits and cultural factors (Vaughn, Gon-
zalez, & Baker, 2001). Students must adapt to
their new living conditions and deal with dif-
ferent teaching style and with their own re-
sponsibilities; thus, the beginning of universi-
ty life demands an adaptive period that may
have a negative impact on the mental health
of the students (Bouteyre et al., 2007).

It 1s well known that the medical ca-
reer is characterized by its complexity, strict
teachers, as well as by the need to face high
stress situations (Fares et al., 2016). Thus, it
is possible that the fact of having to deal with
highly stressful situations and a high academ-
ic load, leads indirectly the medical students
to develop a personal growth, which could
explain their higher levels of resilience, alt-
hough it should be noted that their level of
resilience is not very much greater than the
level of resilience found among the psycholo-
gy students.

In order to provide evidence of con-
vergent and discriminant validity, the correla-
tion between CD-RISC-10, happiness and
perceived stress was examined. Happiness is
positively related to resilience, and negatively
to perceived stress, being these results similar
to the findings in previous studies (Smith &
Yang, 2017; Lii, Wang, Liu, & Zhang, 2014;
Souri & Hasanirad, 2011; Clark & Senik,
2011; Tugade, Fredrickson, & Barrett, 2004;
Connor & Davidson, 2003). These results
suggest that resilience is associated with the
perception of happiness, which is an im-
portant variable for the achievement of a full
and meaningful life in which the stressful sit-
uations of personal and academic life can be
adequately addressed. These findings are im-
portant from a practical point of view, since a
decrease in resilience could be explained by a
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low level of happiness and a high level of
perceived stress.

With regard to reliability, the values
obtained are indicative of the similarity
(homogeneity) of the items (Mufiiz, 1999).
The values of Cronbach's alpha (between .82
and .87) are coincident in the validation stud-
ies conducted in the United States, Spain,
China and Brazil. On the other hand, the val-
ues of the reliability coefficients of the pre-
sent study are higher than those reported in
Brazil (o = .82) and American university stu-
dents (o = .83), but lower than the coefficient
reported in China (a = .87). The results found
in this research are those desired for brief
screening instruments, and for research
(Dominguez-Lara & Merino-Soto, 2017).

A limitation of this study was the ac-
cessibility, only medical students from private
universities were enrolled in this research.
Nonetheless, in the case of psychology stu-
dents, it was possible to have access to both a
private and a public university. In this sense,
it would be useful to increase the number of
participants and broaden the scope to include
students of different careers in order to find
out if the results presented here are replicable.
Likewise, a convenience sample was used,
which makes it difficult to generalize the re-
sults. Another limitation was that a cross-
sectional design was used; nevertheless, lon-
gitudinal studies would be necessary in order
to provide a greater evidence of predictive
and/or explanatory wvalidity. Finally, test-
retest reliability was not explored in this
study.

The results that have been informed in
this research allow to conclude that the Mexi-
can version of CD-RISC-10 shows good psy-
chometric properties for the measurement of
resilience among medical and psychology
students. However, it is necessary to continue
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performing psychometric studies in different
populations. Likewise, the CD-RISC-10 is
invariant among medical and psychology stu-
dents. Future research should advance in the
study of the factorial invariance of the CD-
RISC-10 (for instances, across sex, age
groups, among other variables), in order to
guarantee the comparability and equivalence
of the resilience construct. Owing to its rapid
and easy administration, CD-RISC-10, as a
self-report measure, represents a great ad-
vantage in large-scale studies, which repre-
sent a promising line of research.
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Appendix

Instrucciones. Conteste seleccionando una respuesta para cada enunciado. No hay respuestas
correctas o incorrectas; cada persona es distinta y contesta en base a su opinidon o percepcion
personal.

1 2 3 4 5 6
Nunca Casi nunca A veces Frecuentemente | Casi siempre | Siempre
# | Enunciado Rx

1 | Soy capaz de adaptarme a los cambios

2 | Puedo manejar lo que se presente

3 | Trato de ver el lado positivo de los problemas

4 | Enfrentar el estrés puede fortalecerme

5 | Tiendo a recuperarme rapidamente después de la enfermedad o

las dificultades

6 | Puedo alcanzar mis metas a pesar de los obstaculos
7 | Puedo mantener la concentracion bajo presion

8 | Dificilmente el fracaso me desanima

9 | Me considero una persona fuerte

10 | Puedo manejar los sentimientos desagradables

ISSN: 2007-1833 pp. 4-18



