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Abstract

Background: Resilience to disease is a process of positive adaptation despite the loss of health, it involves the
development of vitality and skills to overcome the negative effects of adversity, risks, and vulnerability caused by
disease. In Mexico, cancer is the leading cause of death in children. Both the diagnosis and the treatment of
childhood cancer affect the health of family caregivers. However, resilience is a personality trait that can be
protective in these situations. Therefore, resilience is an important psychological construct to measure, evaluate and
develop in specific populations and contexts. In Mexico, a scale to assess this trait has been developed. This study
aimed to test the reliability and factor structure of the Mexican Measurement Scale of Resilience (RESI-M), describe
its distribution, evaluate its relationship with sociodemographic variables, and verify its concurrent validity with
psychological well-being, depression, anxiety and parental stress and its independence from social desirability.

Methods: A cross-sectional study was conducted involving an intentional nonprobability sample of 330 family
caregivers of children with cancer hospitalized at the National Institute of Health in Mexico City. The participants
responded to a sociodemographic variables questionnaire, the Mexican Measurement Scale of Resilience RESI-M,
and five other assessment scales.

Results: Overall internal consistency was very high (ordinal alpha = .976). The confirmatory factor analysis
demonstrated that the five-factor model had a close fit to the data: NFI = .970, CFl =.997, SRMR = .055, and

RMSEA = .019. The distributions of the RESI-M total score followed a normal distribution. The RESI-M total score
correlated positively with psychological well-being and negatively with depression, parental stress and anxiety. The
overall RESI-M total score also correlated positively with age, but there was no difference in means between
women and men. Resilience was independent of social desirability.

Conclusions: The RESI-M shows reliability and construct validity in family caregivers of children with cancer and
does not show a bias in relation to social desirability.
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Background

In the US, cancer is the second leading cause of death
after accidents in the infant population aged 5 to 14.
Ten thousand cases of infant cancer were diagnosed in
2017, representing 1% of diagnosed cancer cases [1]. The
types of cancer common in infant populations are acute
lymphoblastic leukemia (26%), brain and central nervous
system tumors (21%), neuroblastoma (7%) and non-
Hodgkin lymphoma (6%) [2]. The prevalence of cancer
in the US infant population is higher in white and His-
panic ethnic groups. Due to advances in treatment, the
5-year survival rate for children diagnosed with cancer is
greater than 80% [2].

In Mexico, child cancer is a public health problem and
is the leading cause of death in children aged 5 to 14.
Five thousand cases of childhood cancer are diagnosed
annually in Mexico, representing 5% of diagnosed cancer
cases [3]. The 5-year survival rate of children diagnosed
with cancer in Mexico is 56%. Approximately 75% of
cancer diagnoses in Mexico are performed in advanced
stages of the disease [3]. The most common types of
childhood cancer in Mexico are acute lymphoblastic
leukemia, acute myeloblastic leukemia, non-Hodgkin
lymphoma and Hodgkin disease [3].

Children with a diagnosis of cancer represent one of
the greatest challenges for family environments, with
physical, psychological, socioeconomic, and behavioral
effects on patients and their caregivers. These effects
translate into vulnerability and a decline in families’
quality of life and functioning [4]. However, despite ad-
versity, families and caregivers of pediatric patients can
adapt to the diagnosis and medical treatment crises [5].
Families that adapt are proactive, gather information,
find resources, form cooperative and support networks
with medical personnel, and establish social relations [6].

In this context, resilience plays a central role in ad-
dressing and overcoming disease. Because there are psy-
chosocial factors related to caregiver burden among
families of children with chronic conditions, including
sociocultural historical premises, parental stress, anxiety,
social support networks, family support, family function-
ing, well-being and sociodemographic characteristics,
these variables influence the processes of resilience of
families facing adversity, risk and vulnerability during a
child’s disease [7].

Family-focused studies on resilience help in under-
standing the risks and protective processes involved in
attaining positive development in contexts of adversity
[8]. Research shows that especially when parents are mo-
tivated to change, cooperate with health professionals,
and communicate the effects of treatment to their chil-
dren, a favorable prognosis for the disease is fostered
and idiosyncrasies in the family’s progression and resili-
ence are reduced [9].
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While measurement constructs related to resilience
are of paramount methodological importance, several
authors highlight specific challenges and shortcomings
in this area. For example, Windle et al. [10] conducted a
systematic review of 19 scales focused on the resilience
resources of individuals and found that most of these
scales lacked information regarding psychometric prop-
erties and required additional validation. At the time,
the best-rated scales included the Connor-Davidson
Scale, the Resilience Scale for Adults, and the Brief Re-
silience Scale. Additionally, the need for effective instru-
ments that assess strengths, protective processes, and
outcomes based on these resilience resources in the con-
text of pediatric disease is well acknowledged [11].

Empirical findings have been reported based on assess-
ment instruments created mainly in Europe and the
United States, but extrapolating the results of their im-
plementation to other contexts and cultures is challen-
ging [10]. In response to this situation, Palomar and
Gomez created the Mexican Scale of Resilience (RESI-
M) [12]. The RESI-M is based on the Connor-Davidson
Resilience Scale [13] and the Resilience Scale for Adults
[14].

From the combination of these two scales, Mexican re-
searchers defined five factors based on a principal com-
ponent analysis with a Varimax rotation and determined
the number of factors through the Kaiser criterion. The
first factor of personal competence is characterized by
the conviction that one is sufficiently prepared to be able
to face any situation that arises, even if it is unexpected.
The second factor comprises the features of self-confi-
dence, tolerance to negative situations, and the ability to
strengthen oneself when faced with the effects of stress.
The third factor concerns secure relationships and ac-
ceptance of change, or the ability to establish personal
relationships of support and personal development as
well as the ability to flexibly adapt to new situations.
The fourth factor, named control, is characterized by the
ability to promote one’s well-being and to conduct one-
self according to what one wants or plans. The five fac-
tors of spiritual influence are characterized by the
positive effect that spiritual beliefs and practices have on
the person.

Resilience to disease is a process of positive adaptation
despite the loss of health, it involves the development of
vitality and skills to overcome the negative effects of ad-
versity, risks, and vulnerability caused by disease [15].
The existence of a scale in Spanish that enables the
measurement of resources for resilience to cancer in
childhood and that has had sufficient analysis of its psy-
chometric properties may extend the research conducted
with family caregivers of children with chronic disease.
In addition, this assessment instrument can contribute
significantly to the development and evaluation of
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intervention programs aimed at families to help over-
come adversity in the face of disease.

In a sample of 446 Mexican family caregivers of chil-
dren with different chronic diseases, the factor validity
and internal consistency of the RESI-M was studied [15].
The expected five-factor model showed a close fit to the
data through maximum likelihood estimation, x*/df=
1.66, CFI =.95, and RMSEA =.03 (90% CI: .02, .04). The
internal consistency for each factor using Cronbach’s
alpha ranged from .76 to .93, and the overall internal
consistency was .95. No average difference in the RESI-
M and its factors was found between women and men
[15]. This validation study did not use methods designed
for ordinal variables (Likert-type items), such as the or-
dinal alpha, polychoric correlation matrix, and free-scale
least squares methods. The distribution and convergent/
divergent validity of the RESI-M were not studied.

The RESI-M has also been validated in a sample of
120 Mexican women with cancer [16]. The internal
consistency value for the scale was very high, Cronbach’s
alpha=.96, and the internal consistency the factors
ranged from very high, .93, to high, .82. The 5-factor
model showed a close fit to the data when items 2 and
15 were eliminated. Fit indexes through unweighted least
squares estimation were Bollen-Stine bootstrap prob-
ability =.072, GFI=.968, AGFI=.963, NFI=.960, and
RFI =.957 [16]. The distribution of the scale or the
factors did not adjust to a normal curve. In this
study, neither the ordinal alpha nor the polychoric
correlation matrix was used.

In a sample of 348 healthy Mexican adults (235
women and 113 men), the factorial weights pattern was
reproduced through component analysis with 43.60% of
the variance of the indicators explained by the five fac-
tors. The overall internal consistency was very high
(Cronbach’s alpha=.92), and the internal consistency
values for the factors were high (.86 to .83), except for
the Structure factor, which had low internal consistency
(Cronbach’s alpha = -.59) [17].

A negative correlation between depression and anxiety
and stress and resilience has been reported using the
RESI-M [18], but its relationship with social desirability
has not been studied. Social desirability is a potential
bias that can be present in the evaluation of traits [19].

Given the need for an assessment instrument to meas-
ure resilience among family caregivers of children with
cancer and the methodological background of validation
studies with the RESI-M in Mexico, the objectives of this
research are as follows: 1) calculate the internal
consistency through ordinal alpha; 2) contrast factorial
construct validity, verifying the convergent and discrim-
inant validity of five RESI-M factors, from polychoric
matrix through free-scale least squares estimation; 3) de-
scribe the distribution of scores in the RESI-M and its
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five factors; 4) compare the means between the factors;
5) evaluate the relation of the RESI-M total score and its
factors with the sociodemographic variables of educa-
tional level, age and sex; and 6) test the convergent val-
idity with respect to psychological well-being, the
divergent validity with respect to depression, anxiety and
parental stress, and the independence in relation to so-
cial desirability.

In correspondence with the proposed objectives, the
hypotheses are as follows: 1) very high overall internal
consistency [12, 15-17] and from very high to accept-
able internal consistency for the factors [12, 15, 16]; 2) a
five-factor model with convergent and discriminant val-
idity in its factors (strength/self-confidence, social com-
petence, family support, social support, and structure)
[12, 15-17]; 3) normal distribution in the RESI-M total
score due to assessing a personality trait [20], although
its factors may show asymmetry [16, 17]; 4) the higher
the level of resilience, the higher the educational level
and age [12, 21, 22], and greater resilience in women
than men [12, 22-24], although sociodemographic vari-
ables are usually independent of resilience [15, 16, 24];
5) the highest means in family and social support and
the lowest mean in structure [16], and 6) positive correl-
ation with psychological well-being [14], negative correl-
ation with depression, anxiety and parental stress [18],
and independence or low correlation with social
desirability.

Methods

Participants

A total of 330 family caregivers of hospitalized children
with cancer were interviewed at the Hospital Infantil de
México Federico Gémez National Institute of Health, in
Mexico City. This instrumental-type empirical study was
conducted using a cross-sectional nonexperimental de-
sign with intentional nonprobability sampling. This hos-
pital receives approximately 320 new cases of children
under 18 years of age with some type of cancer annually
[25]. Therefore, the case rate was greater than 90% of
the annual incidence of cancer in the hospital.

The inclusion criteria used for this study were as fol-
lows: 1) older than 18years of age, 2) the father or
mother or the family caregiver of a child hospitalized
due to cancer at the Hospital Infantil de México Feder-
ico Gémez National Institute of Health, and 3) having
read and signed an informed consent form.

Procedure

Data collection was performed by trained personnel in
the Evidence Based Medicine Research Unit of the Hos-
pital Infantil de México Federico Gémez National Insti-
tute of Health under the direction of the first author of
this articlee. The data collection process lasted
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approximately 4 months of July to October 2018. Family
caregivers were contacted in the hospitalization rooms
of the National Institute of Health, where their children
received treatment. They were then asked to participate
in the study. The objectives of the study were explained,
and any doubts they had were clarified. Caregivers who
agreed to participate signed the informed consent and
subsequently answered the following self-report in-
struments, which were administered individually and
in a single session. After delivering the questionnaire,
the interviewer left the room. Approximately 1 hour
later, the interviewer returned to resolve any ques-
tions the participants had and to collect the self-re-
port instruments.

Ethical considerations

The protocol of the present study was approved by the
Ethics and Biosafety Committee of the Hospital Infantil
de México Federico Gémez National Institute of Health.
All participants were provided with information regard-
ing the study’s objective and their research rights, par-
ticularly regarding the fact that there were no
consequences if they decided not to participate. Parents
who decided to participate were provided with instruc-
tions on how to answer the questionnaire, and they
completed the questionnaires by themselves in the room
where their child was hospitalized. Participation in this
study was voluntary. Prior to completion, participants
were all informed of their rights as outlined by the
Helsinki Declaration [26]. This study also adhered to the
ethical rules and considerations for research with
humans currently in force in Mexico [27] and those de-
veloped by the American Psychological Association [28].

Measurement instrument

A sociodemographic variables questionnaire for research on
family caregivers of children with chronic diseases (Q-SV)
This instrument comprises 20 items that measure indi-
vidual, familial, and caregiver factors such as age, gender,
and marital status, among others. In addition, this in-
strument includes the child’s sex, age, diagnosis, and
length of hospitalization.

Mexican resilience scale (RESI-M)

The original scale consisted of 43 items on a 4-point
Likert-type scale (1 ="totally disagree” to 4 = “totally
agree”). It was created by Palomar and Gémez [12] and
measures the level of global resilience. In an incidental
sample of 217 Mexican participants from the general
population, the overall internal consistency was very
high (Cronbach’s alpha =.93). It has a five-factor struc-
ture: strength and self-confidence (19 items, Cronbach’s
alpha =.93), social competence (8 items, Cronbach’s
alpha =0.87), family support (6 items, Cronbach’s
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alpha = .87), social support (5 items, Cronbach’s alpha =
.84), and structure (5 items, Cronbach’s alpha=.79)
[12]. Scores on the scale and its five factors are obtained
by adding the scores of each item. Higher scores indicate
higher levels of resilience. See Appendix.

Beck depression inventory, second edition (BDI-II)

The BDI-II has been validated in the population of fam-
ily caregivers of children with chronic diseases [29]. This
self-report instrument consists of 21 items to measure
symptoms of depression. Participants responded using a
four-point scale (0 to 3), with higher scores indicating
greater depressive symptomology. The BDI-II is com-
posed of two factors: “depressed mood and motor com-
plaints” and “negative cognitions”. Its overall internal
consistency was very high in a student sample, Cron-
bach’s alpha=.91, and high in a community sample,
Cronbach’s alpha = .87 [29].

Beck anxiety inventory (BAI)

The BAI has been validated in a Mexican population
[30]. This instrument consists of 21 items that measure
anxiety. There are four response choices (0 = “little or
none” to 3 = “severely”), with total scores ranging from 0
to 63. Higher scores indicate greater levels of anxiety.
The BAI is composed of two factors: somatic and cogni-
tive symptoms. Its overall internal consistency is high,
Cronbach’s alpha = .83 [30].

Parental stress scale (PSS)

The version of the PSS used for this study was based on
the Spanish adaptation by Oronoz et al. [31]. The scale
comprises 12 items with five Likert-type response op-
tions (1 = “totally disagree” to 5 = “totally agree”) and has
two factors with adequate values of internal consistency
(rewards, Cronbach’s alpha=.77, and stressors. Cron-
bach’s alpha =.76) [31]. Higher scores indicate greater
parental stress.

Psychological well-being scale (PWS)

The linguistic adaptation of the PWS for the current
study, using the translation-retranslation strategy, was
based on the instrument from Bech et al. [32], which
contains 10 items with four Likert-type response options
(0 ="“never” to 3 = “all the time”). A higher score indi-
cates greater psychological well-being. Its overall internal
consistency is very high (Cronbach’s alpha =.90) [32].

Marlowe-Crowne social desirability scale (MCSC)

This self-report instrument consists of 33 items in which
respondents are asked to choose true or false answers.
Its scores range from 0 to 33. High scores on this scale
show a tendency to present oneself in a socially accept-
able manner that conforms to others’ expectations.
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Scores between 0 to 8, 9 to 19, and 20 to 33 indicate
low, moderate, and high levels of social desirability,
respectively. It was translated into Spanish [33].
Among Spanish university students, its overall in-
ternal consistency was acceptable (Cronbach’s alpha =
.78), with a mean of 15.83 and a standard deviation
of 5.15 [33].

Statistical analyses

For the analysis data, a confirmatory factor analysis
(CFA) was performed. Parameters and goodness-of-fit
indices were estimated using the Scale-Free Least
Squares (SLS) method. Standard errors were calculated
by the percentile bootstrap method with the extraction
of 2000 samples. Seven goodness-of-fit indices were
assessed: relative chi-square (xz/df), Standardized Root
Mean Square Residual (SRMR), Joreskog and Soérbom’s
Goodness-of-Fit Index (GFI) and Adjusted Goodness-of-
Fit Index (AGFI), Bentler and Bonett’s Normed Fit Index
(NFI), Bentler’s Comparative Fit Index (CFI), and Bol-
len’s Relative Fit Index (RFI). The criteria to establish
that the proposed models showed a close fit to the data
were x*/df <2, SRMR < .08, AGFI > .90, and GFI, NFI,
CFI, and RFI > .95 [34]. The parsimony of the model was
tested using the James-Mulaik-Brett parsimony ratio
(PR >.80 high) and the parsimonious indexes for GFI
(PGFI > .50 adequate, and >.70 high), NFI and CFI
(PNFI and PCFI > .60 adequate, and > .80 high) [34].

After applying CFA, the convergent validity of each
factor and the discriminant validity between pairs of fac-
tors were examined. An average variance extracted
(AVE) greater than .50 and a composite reliability
(McDonald’s omega coefficient) greater than .70 were
considered evidence of convergent validity. A shared
correlation between two factors, both lower than .70 and
lower than the AVE from each factor, was used as a cri-
terion for discriminant validity [35].

The internal consistency was calculated through the
ordinal alpha. A value of ordinal alpha > .70 was inter-
preted as reflecting acceptable internal consistency, > .80
indicated high internal consistency, and >.90 indicated
very high internal consistency [36].

The distributions of scores in the RESI-M and its five
factors were described through measures of central ten-
dency (arithmetic mean and median), variation (standard
deviation), shape (moment coefficients of skewness and
excess kurtosis for sample), and moments (percentile).
The null hypothesis of normal distribution was tested
using the Pearson-Agostino omnibus test [37].

Comparison among factor means was performed using
a one-way repeated-measures analysis of variance
(ANOVA), and posterior comparisons between the pairs
of factors were tested using Student’s t-test for paired
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samples with the Bonferroni correction for the signifi-
cance level.

The relationships between the RESI-M and sociode-
mographic variables were examined through biserial-
point correlation coefficient with sex, Spearman rank
correlation coefficient with educational level, and Pear-
son product-moment correlation coefficient with age.
To examine concurrent validity and determine the bias
introduced by social desirability, the Pearson product-
moment correlation coefficient (r) was calculated. Abso-
lute values of the correlation coefficients lower than .10
were interpreted as indicating a trivial strength of associ-
ation, from .10 to .299 indicated a low strength of associ-
ation, from .30 to .499 indicated medium strength, from
50 to .699 indicated high strength, from .70 to .899 indi-
cated very high strength, and higher than or equal to .90
were unitary [38]. Confidence intervals and levels of sig-
nificance were calculated using the Efron bootstrap per-
centile method with 1000 replications, except for
assessment scale scores with normal distribution. Statis-
tical calculations were performed with the SPSS v.24,
IBM Inc., Chicago, USA, AMOS (version 16), and Excel
2007.

Results
Sociodemographic characteristics of participants
The sample comprised 272 (82%) women and 58 (17.6%)
men. Participants ranged in age from 18 to 63 years, with
an average age of 32.60 (SD = 8.59). Regarding education,
3.3% of the participants had no education, 18.5% had
primary school education, 46.7% had secondary school
education, 24.8% had upper secondary (high school)
education, and 6.7% had university or college education.
The median and mode of the number of children was
two, ranging from 0 to 10. For more details, see Table 1.
Of the pediatric patients cared for by the caregivers,
approximately half were female (52%) and approximately
half were male (48%). The pediatric patients ranged in
age from 1 to 17 years, with an average age of 6.33 (SD =
5.13). In most cases, the elapsed time since the diagnosis
of cancer was between 1 week and 1 year (68.5%), and
the time since hospitalization was from 1 week to 1
month (83.9%).

CFA, internal consistency, convergent and divergent
validity of factors
A model of five correlated factors was specified (Fig. 1).
All parameters of the model were significant (43 stan-
dardized regression weights, 15 correlations and 48 vari-
ances) because the bounds of their 95% confidence
intervals had the same sign, not including zero (Table 2).
The overall AVE was close to .50 (AVE = .475), and
the overall composite reliability was very high (w =.975).
Overall internal consistency was also very high (ordinal
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Table 1 Summary statistics of sociodemographic variables
Sociodemographic variable n % M (95% Cl) Mdn
Sex Women 272 824
Men 58 17.6
Schooling No schooling 1 33
Primary 61 18.5
Secondary 154 46.7
Higher secondary (high school) 82 24.8
University or college 22 6.7
Occupation Housewife 221 67.0
White-collar worker 41 124
Merchant 30 9.1
Unemployed 23 7.0
Blue-collar worker 1 33
Student 4 1.2
Marital status Married 138 418
Living together 115 34.8
Separated 31 94
Single mothers 26 79
Divorced 10 30
Widowed 5 1.5
Other 5 15
Income per month < 141 US dollars 201 61
Between 141 and 281 US dollars 71 215
Between 282 and 563 US dollars 49 148
2 564 US dollars 9 1.2
Religious adscription Catholic Christian 270 81.8
Non-Catholic Christian 36 109
No religion 24 73
Age (years) 32602 (31672, 33.534) 32
Number of children 2394 (2.258, 2.530) 2

N = simple absolute frequency, % = simple percentage, M = arithmetic mean (95% confidence interval), Mdn = Median

a =.976). The factors of family support and social sup-
port showed convergent validity (AVE=.577 and
® =.890 for the former and AVE =.593 and o =.879 for
the latter) and internal consistency (ordinal alpha =.930
and .924, respectively). The factors of strength/self-confi-
dence, social competence and structure showed internal
consistency (ordinal alpha =.956, .900, and .828, respect-
ively). Although their AVE values were lower than .50,
they were higher than .40 (AVE = 443, .448 and .404, re-
spectively), and their McDonald’s omega coefficients
were higher than .70 (w=.937, .866 and .771, respect-
ively); therefore, these three factors had acceptable con-
vergent validity (Table 3).

Shared variances between factors ranged from .115 to
498 with an average of .270. Nine of the 10 squared cor-
relations between the five factors were lower than the

AVEs corresponding to each pair of correlated factors.
Only the shared variance between social competence
and structure (= .498) was higher than the AVEs of
both factors (448 and .404, respectively), but this
squared correlation was lower than .50; therefore, 10 fac-
tors showed discriminant validity.

The five-factor model fit to the data was close through
Free-scale Least Squares estimation (x*=956.331, df=
850, x*/df =1.125, GFI=975 AGFI=.973, NFI=.970,
RFI =.968, CFI =.997, SRMR = .055, and RMSEA =.019).
Additionally, the parsimony of the model was high (PR =
.941, PGFI = .876, PNFI = .913, and PCFI =.938).

Distribution of the RESI-M total score and its factors
The distributions of the total score (PA =3.180, p =.204,
and JB =3.061, p=.216) and the social competence
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factor (PA =3.785, p=.151, and JB =3.519, p=.172)
followed a normal distribution. Scores for the strength
and self-confidence factor (PA =7.443, p =.024) and the
structure factor (PA =8.209, p =.017) approached a nor-
mal distribution. In both cases, the null hypothesis of
normal distribution can be maintained at a significance
level of 0.01, and the coefficients of skewness and excess
kurtosis can be considered null. The scores in the family
and social support factor showed bias toward values
below the median and had sharp profiles or weighted
tails (Table 3).

Comparison of means between the five factors

When comparing mean scores on the five factors
through the repeated-measures ANOVA, there was a
significant difference (Greenhouse-Geisser correction for
the test of within-subjects effects: F[4, 384] =90.497,
p <.001, without assuming sphericity due to the rejec-
tion of the null hypothesis that the error covariance
matrix of the dependent variables with an orthonormal
transformation is proportional to an identity matrix
through the Mauchly test: W =0.668, x°[9] = 132.056,
p <.001. Thus, a correction factor for degrees of freedom
was used: € =.846). The size of the effect of the five fac-
tors on the underlying dimension (resilience) was large

(¢* = .216). The highest means corresponded to the fac-
tors of family support, social support and strength/self-
confidence, and the lowest ones corresponded to the fac-
tors of structure and social competence (Fig. 2). Poster-
ior comparisons were performed using Student’s t-test
for paired samples. The Bonferroni correction was ap-
plied to the significance level (2*a /[k*(k-1)]=0.1/
20 =.005). With this significance level, seven of the 10
comparisons were significant, and there were no differ-
ences in three comparisons. The mean of social support
was statistically equivalent to the means of strength/self-
confidence (t[329] = - 1.767, p = .078) and family support
(¢[329] =2.568, p =.011). Additionally, the means of so-
cial competence and structure were statistically equiva-
lent (t[329] = - 0.650, p = .516).

Relationship with sociodemographic variables

The RESI-M total score and its factors of social compe-
tence, family support and social support were positively
correlated with educational level with a low strength of
association. The other two factors were independent of
educational level. The correlation between structure and
age was significant and positive and had a low strength
of association, but the total score and the remaining



Toledano-Toledano et al. BMC Public Health

(2019) 19:1164

Table 2 Parameter estimates with a 95% confidence interval
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A S 5.2 ;
F1 — item1 556 (460, .644) % 353 (274, 443) Sy 158 oy, 624

F1 — item2 516 (418, 602) %, 381 (302, 459) (105, 219) (527, .716)
F1 — item3 585 (485, 671) $% 240 (193, 293) et 3 656

F1 — item4 689 615, .754) %4 231 (185, 281) (567, .737)
F1 — item5 607 (501, .695) S2es 307 (237, 387) (o 339

F1 — item6 554 (444, 650) % 351 (276, 437) (205, 466)
F1 — item7 739 (678, .792) 5 139 (112, .166) fe1ps 512

F1 — item8 732 (677, 783) S 164 (130, .197) (390, 624)
F1 — item9 743 (686, .793) S 132 (104, .161)

F1 — item10 613 (539, .686) SR 245 (188, 310)

F1 —item11 653 (554, 738) SR 246 (180, 320)

F1— item12 729 (652, .790) SRR 190 (145, 240)

F1 — item13 624 (553, 689) SR 1(173, 274)

F1 — item14 726 (657, .786) SN 233 (182, .284)

F1 — item15 750 (:689. .806) s 142 (112, 171)

F1 —item16 761 (702, 816) Sei6 182 (142, 223)

F1 — item17 660 (573, .736) SRE 256 (195, 323)

F1 — item18 737 (666, .799) SR 168 (133, .205)

F1 — item19 583 (476, 677) SR 226 (172, 290)

F2 — item20 659 (547, .746) S 286 (223, 355) 52 220 Mears 447

F2 — item21 589 (457, .700) S 353 (262, 447) (138, .305) (334, 558)
F2 — item22 638 (536, .727) % 327 (252, 405) Meora 365

F2 — item23 735 (647, 810) S 241 (175, 315) (225, 497)
F2 — item24 758 (677, 829) S 231 (171, 293) Mears 706

F2 — item25 630 (540, .717) S 305 (240, 368) (591, .796)
F2 — item26 626 (517, .716) S5 250 (195, 313)

F2 — item27 704 (603, 792) S 229 (165, .295)

F3 — item28 819 (731, 892) S 155 (091, 229) Ses? 189 (T 536

F3 — item29 717 (611, 814) S 178 (121, 241) (131, 261) (400, .660)
F3 — item30 849 (791 .901) %30 3 (087,.183) fesrs 381

F3 — item31 791 (721, 854) e 189 (134, 245) (249, 508)
F3 — item32 673 (560, .773) S 253 (172, 335)

F3 — item33 690 (585, .784) S 194 (140, 252)

F4 — item34 737 (634, 835) Seza 207 (127, 289) Ses? 246 Mrafs 489

F4 — item35 761 (668, 843) %35 206 (130, 292) (173, 333) (368, .602)
F4 — item36 766 (653, .859) %36 224 (133, 321)

F4 — item37 789 (684, 879) S 169 (098, .250)

F4 — item38 796 (677, .895) S 4 (087, .248)

F5 — item39 584 (466, .684) %30 356 (275, 440) Ses? 184

F5 — item40 615 (497, 718) S 327 (248, 406) (112, 262)

F5 — item41 584 (474, 678) S 298 (225, 372)

F5 — item42 666 (549, .764) S 210 (149, 280)

F5 — item43 718 (623, 803) SN 274 (202, 348)

Method to minimize the discrepancy function between the empirical covariance matrix and a covariance matrix implied by the model: free-scale least

squares, bootstrap method to estimate confidence intervals: percentile. A = standardized measurement weight, S¢

2 =residual variance, Sg* = factor

variance, r = correlation between factors through Pearson product-moment correlation coefficient. Factors: F1 = strength and self-confidence, F2 = social
competence, F3 =family support, F4 = social support, F5 = structure. Source: Prepared by the authors
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Fig. 2 Mean plot with standard error bars of the RESI-M five factors

factors were independent of age. The RESI-M total score
and its five factors were independent of sex (Table 4).

Concurrent validity and relationship with social
desirability

The total scores of the scales of psychological well-being
and social desirability followed a normal distribution
when the null hypothesis of normality was tested
through the Pearson-Agostino omnibus test. The confi-
dence intervals of Pearson product-moment correlation
coefficients were calculated through Fisher’s Z trans-
formation. However, the total scores of the scales of de-
pression, anxiety and parental stress did not follow a
normal distribution (Table 5). In these three latter cases,
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intervals of Pearson product-moment correlation coeffi-
cients and their significance values (p-value) were calcu-
lated using Efron’s bootstrap percentile method.

The correlations between the total score of the RESI-
M and its five factors and psychological well-being were
significant and positive. The strength of the association
with the total score and strength and self-confidence
was high, the strength of the association with social
competence and family support was medium, and the
association with the factors of social support and struc-
ture was low (Table 4).

The correlations between the total score of the RESI-
M and its factors and depression were significant and
negative. The strength of the association with the total
score and the factors of strength/self-confidence, social
competence and family support was medium, and the
association with the factors of social support and struc-
ture was low. As was the case for the correlations be-
tween parental stress and resilience, the strength of the
association with social competence was low (Table 4).

The RESI-M total score and four of its five factors
were also correlated negatively with anxiety with a low
strength of association. The structure factor was inde-
pendent of anxiety. In contrast, the RESI-M total score
and four of its five factors were independent of social de-
sirability; only the family support factor showed a low
and positive correlation with resilience and a shared
variance of 1.3% (Table 4).

Discussion

The first stated objective was to calculate the internal
consistency of the total score of the RESI-M and its fac-
tors. According to the expectations, very high overall

Table 4 Correlation with sociodemographic variables and scales of assessment

Var. CcC Mexican Resilience Scale (RESI-M)
Total score Strength self-conf.  Social compet. Family support Social support Structure
Sociodemographic variables
Sex Mo (BS) 01" (09, .12) 04" (~06, .14) -04™ (~14, 07) 05" (~04, 14) -04" (~14, 07) 017 (=10, .11)
Educ. Level rs (BS)  .1417 (03, .24) 080™ (—03,.18) 145" (03, .25) 1157(02, 22) 18777 (09, 28) 025" (-.09, .13)
Age r(8s) 07" (-.05,.19) 1™ (=01, 21) 03™ (=09, .15) -01™ (=11, .09) -08™ (-18, .02) 147 (03, .26)
Scales of assessment
BD!I rBS)  —49" (=58 —40) —49" (=56, —41) —34" (=43, -24) -45" (=55-33) —197 (=30, -08) -23" (~34,-12)
BAI r@s)  —28" (=38 -18) -277(-38,-16) -22""(=31,-12) -27""(-38,—14) -10™ (21,01 —13" (=23, -03)
PSS rBS)  —35 (-43,-25 -337 (=42,-24) -2377(=31,-09) -327(-42,-22) -237(-33,-11) -13 (-23,-03)
PWS r 5077 (41, 5774 5077 (42, 58) 74 03277 (22, 4177 03877 (27, 47)%° 02477 (12, 36%° 2777 (17, 379
MCSDS r 0™ (=02, 2074 07" (=04, 18 07™ (=03,.18) 127 (01, 21)% 07™ (=03,.16%  .05™ (06, .16)7

Variables (Var.): Sex (0 =female and 1 = male), Educational level (0 =illiterate to 5 = postgraduate), BD/ Beck Depression Inventory-Il, BAl Beck Anxiety Inventory, PSS
Parental Stress Scale, PWS Psychological Well-being Scale, MCSDS Marlowe-Crowne Social Desirability Scale. Correlation coefficients (CC): ry, = Point-biserial
correlation coefficient, rs = Spearman rank correlation coefficient, r = Pearson product-moment correlation coefficient. BS = Confidence intervals and levels of
significance through Efron bootstrap percentile method with 1000 replications. FZ = Intervals and levels of significance for a two-tailed test using Fisher Z-
transformation. Levels of significance: non-significant (ns) p > .05 *p <.05, ** p <.01, *** p <.001. Source: Prepared by the authors
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Table 5 Ranges, measures of central tendency, and normality test
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Var. NI [Min, Max] M (95% Cl) Mdn Mo SD a Ordinal a PA

Age (18, 631° 32603 (31.672,33.534) 32 31 8593 8977
BDI 21 [0, 631° [0, 55° 13.952 (12.875, 15.028) 13 14 9.940 906 941 41958
BAI 21 [0. 631° [0, 631° 14115 (12775, 15.456) 10 6 12.380 933 954 96.156 "
PSS 12 [12, 601° [12, 40]° 19.739 (18977, 20.502) 18 12 7.039 853 919 41253
PWS 10 [0, 301 [3, 30]° 18094 (17531, 18657) 18 19 5200 898 923 6.036™
DS 33 [0, 331° [11, 31)° 21.282 (20826, 21.738) 21 22 4208 722 820 0639™

NI number of items. [Min, Max] =

range or interval between minimum and maximum value: p = potential range, e = empirical or observed range. M = arithmetic

mean (95% confidence interval). Mdn median, Mo Mode, a = Cronbach’s alpha based on standardized items. Ordinal a = ordinal coefficient alpha. PA = Pearson-
Agostino omnibus test for normality and levels of significance for one-tailed test using a chi-square distribution with two degrees of freedom: non-significant (ns)
p>.05*p<.05 * p<.01,*** p<.001. Variables: Age = years of age, BDI Beck Depression Inventory-ll, BAl Beck Anxiety Inventory, PSS Parental Stress Scale, PWS
Psychological Well-being Scale, SDS = Marlowe-Crowne Social Desirability Scale. Source: Prepared by the authors

internal consistency was obtained [12, 15-17]. The five
factors showed internal consistency values from very
high to acceptable, as in other Mexican studies [12, 15,
16]. Among the family caregivers of children with cancer
in the present study, no factor had low internal
consistency, including the structure factor, which had
low internal consistency in another study conducted in
Mexico among healthy adults [17].

The second objective was to contrast a five-factor
model and examine convergent and discriminant validity
in the factors. In agreement with the expectations [12,
15-17], the model showed a close fit to the data and
was highly parsimonious. The factors of family support
and social support met the criteria for convergent and
discriminant validity. The three other factors showed ad-
equate convergent validity because their AVEs were
higher than .40 and their composite reliability was
higher than .70. The criteria for discriminant validity
were fulfilled for five factors, except for the distinc-
tion between social competence and structure. The
structure factor showed the weakest convergent and
discriminant validity properties, in line with our ex-
pectations [12, 15-17].

The third objective was to describe the distribution of
scores in the RESI-M and its five factors. In line with the
expectation of assessing a personality trait [20], the dis-
tributions of the total score and the social competence
factor followed a normal distribution. The factors of
strength/self-confidence and structure had a unique
modal value, their measures of central tendency were
very close, and both showed symmetry in their tails, with
a slightly flattened form in the first and a slightly peaked
form in the second. Therefore, their distributions
approached normal. The distributions of family support
and social support showed negative asymmetry (with a
mass of the distribution more concentrated on the right
of the arithmetic mean) and had a more acute peak
around the arithmetic mean and fatter tails, moving
away from a bell-shaped curve. Greater normality was
found in the present sample than in previous studies

[16, 17]. The distributional characteristics of the support
factors could be attributed to the cultural aspects of
familism and collectivism [39]. Most of the participants
reported receiving considerable support from family and
friends.

The fourth objective was to compare the means be-
tween the factors. According to the expectations [16],
the means of family support, social support and
strength/self-confidence had the highest values (without
significant differences among the three means). The
means of social competence and structure had the low-
est values (without significant differences between the
two means). There were significant differences between
the means of the two groups.

To assess the level of resilience among family care-
givers of children with cancer in this study, we can div-
ide the continuous range of scores in the RESI-M and its
five factors (1 to 4) into four intervals of constant ampli-
tude ([maximum value-minimum value]/number of
values = [4-1]/4=0.75) in correspondence with the four
ordinal values of the response to the items. In this way,
response labels to the items can be used to interpret the
scores and measures of central tendency: 1 to 1.749 —
1 =“strongly disagree”, 1.75 to 2.49 — 2 = “disagree”, 2.5
to 3.249 — 3 =“agree”, 325 to 4 — 4 ="totally agree”.
Following this interpretive approach, the measures of
central tendency (means, medians and modes) of the
family support factor, in the interval between 3.25 and 4,
corresponded to “totally agree” (4), and the measures of
the central tendency of the total score of the RESI-M
and its four remaining factors, in the interval between
2.5 and 3.249, corresponded to “agree” (3). Therefore,
the participants reported a high level of resilience.

The arithmetic mean of the total RESI-M score of the
present study, M = 132.715, 95% CI (130.967, 134.463) in
a range of 43 to 172, was statistically equivalent,
t(774) = - 0.514, p =.607 assuming equality of variances
through Fisher’s test: F(445, 329) = 1.076, p = 240, to the
one reported by Toledano-Toledano et al. [15] among
446 Mexican adults with children with chronic diseases,
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M =133.330, 95% IC (131.772, 134.888). Nevertheless,
the mean of the present study was significantly lower,
t(448) = - 13.019, p <.001, assuming equality of variance
through Fisher’s test, F(119, 329) = 1.017, p = 446, than
the one reported by Miaja and Moral [16] among 120
Mexican women with cancer, M =155.167, 95% CI
(152.225, 158.109). Therefore, the level of resilience in
women with cancer is greater than that in family care-
givers of children with cancer. Two other studies in
Mexico [12, 17] did not report the arithmetic means of
the total RESI-M score and its factors, so we cannot
make comparisons.

The fifth objective was to evaluate the relationship
with the sociodemographic variables. We expected that
the level of resilience would be greater in persons with
higher educational levels, older age and female sex [12,
21-23]. This expectation was supported in relation to
educational level; in accordance with previous studies,
the strength of the association was low [12, 21, 22]. The
relationship with age was very low: the greater the age,
the greater the level of structure, according to our ex-
pectation [12, 21-23]. Older adults have more rules and
routines that make it easier for them to maintain
organization and order in their lives. However, sex was
independent. A similar result was previously reported
[15, 17, 22-24, 40]. Although Palomar and Gomez [12]
reported greater resilience in women than in men, Fuen-
tes et al. [41] reported more resilience in male adoles-
cents using a resilience questionnaire developed by the
authors. In another study published in 2013, the authors
reported greater resilience in women in different age
groups (children, adolescents, adults from 18 to 30 years
old and adults from 31 to 59) [22]. These contradictory
results indicate that the effect of sex is spurious and ul-
timately independent.

The sixth objective was to test the construct validity
with respect to psychological well-being (convergent val-
idity) and depression, anxiety and parental stress (diver-
gent validity). Because this study had a transversal
design, this construct validity is concurrent validity [42].
We expected a positive correlation with psychological
well-being [14] and a negative correlation with depres-
sion, anxiety and parental stress [18]. The expectations
were fulfilled: resilience, which is a positive personality
trait, was more closely related to positive emotions
(well-being) than to negative emotions (depression,
stress and anxiety), which provides evidence of construct
validity for the RESI-M.

The RESI-M total score was independent of social de-
sirability, and only the family support factor had a low
correlation. Therefore, it is not necessary to control this
variable for bias when the RESI-M is used to assess re-
silience. The association of social desirability with family
support may be related to the aspect of self-deception
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rather than the aspect of impression management. This
type of support is highly valued in Mexico [39]. This af-
firmation is formulated as a conjecture that could be
tested using another scale to measure social desirability
that differentiates these two factors, such as the Bal-
anced Inventory of Desirable Responding [43].

The first limitation of this study was the use of non-
probabilistic sampling. Therefore, the inferences are lim-
ited to the Hospital Infantil de México Federico Gémez
National Institute of Health. However, it should be
noted that the case rate was large, covering more than
90% of the incidence of cancer cases per year in this hos-
pital. The second limitation was an ex post facto design;
thus, the data do not allow causal inferences. The third
limitation was that resilience was assessed through a sin-
gle self-report scale. Consequently, the conclusions are
restricted to this measurement instrument.

Conclusions

In a sample of 330 family caregivers of children with
cancer from the Hospital Infantil de México Federico
Gomez National Institute of Health, the overall internal
consistency of the RESI-M is very high, and the reliabil-
ity values of its five factors range from very high to high.
The five-factor model is validated, and its five factors
show convergent and discriminant validity. The distribu-
tion of the total score follows a normal distribution, as
does the distribution of the social competence factor.
The distributions of the confidence/self-confidence and
structure factors are approximately normal, but the dis-
tributions of the two support factors are negatively
asymmetric and pointed. Therefore, the scale can be
scaled using T scores (50 + 20 * standardized score). The
level of resilience is high. The average level is higher for
the factors of family and social support and strength/
self-confidence than for the factors of social competence
and structure. A higher level of resilience in the aspects
of social competence and family and social support is as-
sociated with a higher level of education, and a higher
level of structure in daily life is associated with older
age. However, sex is independent of the scale. The RESI-
M is associated with higher levels of psychological well-
being and lower levels of depression, parental stress and
anxiety. These relationships with the variables of
affective state provide evidence of construct validity. The
RESI-M is independent of social desirability, so it does
not require control for this variable of bias.

The use of the RESI-M is recommended to assess and
study resilience among caregivers of children with can-
cer. We suggest studying the temporal stability of the
scores through test-retest correlation and the temporal
stability of the factor structure through a multigroup
confirmatory factor analysis. We also propose to provide
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evidence of predictive validity in relation to the health
status of caregivers and children.

Appendix

Items of the Mexican Measurement Scale of Resilience
(RESI-M)

The RESI-M is composed of forty-three positively keyed
items. A higher score indicates greater resilience. The
ordinal response categories of each item are the follow-
ing: 1 = strongly disagree, 2 = disagree, 3 = agree, and 4 =
totally agree.

1 What has happened to me in the past makes me

feel confident in facing new challenges.

I know where to look for help.

I am a strong person.

I know very well what I want.

I have control over my life.

I like challenges.

I strive to reach my goals.

I am proud of my achievements.

I know I have skills.

Believing in myself helps me overcome difficult

moments.

11 I think I will succeed.

12 I know how to achieve my goals.

13 Whatever happens, I will always find a solution.

14 My future looks good.

15 I know that I can solve my personal problems.

16 I am satisfied with myself.

17 I have realistic plans for the future.

18 I trust my decisions.

19 When I am not well, I know that better times will
come.

20 I feel comfortable with other people.

21 It is easy for me to establish contact with new
people.

22 It is easy for me to make new friends.

23 It is easy for me to think of good topics of
conversation.

24 1 adapt easily to new situations.

25 It is easy for me to make other people laugh.

26 1 enjoy being with other people.

27 1 know how to start a conversation.

28 I have a good relationship with my family.

29 1 enjoy being with my family.

30 In our family, we are loyal to each other.

31 In our family, we enjoy doing activities together.

32 Even in difficult times, our family has an optimistic
attitude toward the future.

33 In our family, we agree in relation to what we
consider important in life.

34 1 have some friends/relatives who really care about
me.

O 00 N O\ U b W
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35 I have some friends/relatives who support me.

36 I always have someone who can help me when I
need it.

37 I have some friends/relatives who encourage me.

38 I have some friends/relatives who value my skills.

39 Rules and routine make my life easier.

40 I keep my routine even in difficult times.

41 1 prefer to plan my activities.

42 I work better when I have goals.

43 1 am good at organizing my time.

Abbreviations
CFA: Confirmatory Factor Analysis; RESI-M: Mexican Measurement Scale of
Resilience
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