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Abstract

Background: No resilience scale has been validated in Spanish patients with fibromyalgia. The aim of this study
was to evaluate the validity and reliability of the 10-item CD-RISC in a sample of Spanish patients with fibromyalgia.

Methods: Design: Observational prospective multicenter study. Sample: Patients with diagnoses of fibromyalgia
recruited from primary care settings (N = 208). Instruments: In addition to sociodemographic data, the following
questionnaires were administered: Pain Visual Analogue Scale (PVAS), the 10-item Connor-Davidson Resilience scale
(10-item CD-RISC), the Fibromyalgia Impact Questionnaire (FIQ), the Hospital Anxiety and Depression Scale (HADS),
the Pain Catastrophizing Scale (PCS), the Chronic Pain Acceptance Questionnaire (CPAQ), and the Mindful Attention
Awareness Scale (MAAS).

Results: Regarding construct validity, the factor solution in the Principal Component Analysis (PCA) was considered
adequate, so the KMO test had a value of 0.91, and the Barlett’s test of sphericity was significant (χ2 = 852.8; gl = 45;
p < 0.001). Only one factor showed an eigenvalue greater than 1, and it explained 50.4% of the variance. PCA and
Confirmatory Factor Analysis (CFA) results did not show significant differences between groups. The 10-item CD-RISC
scale demonstrated good internal consistency (Cronbach’s alpha = 0.88) and test-retest reliability (r = 0.89 for a six-week
interval). The 10-item CD-RISC score was significantly correlated with all of the other psychometric instruments in the
expected direction, except for the PVAS (−0.115; p = 0.113).

Conclusions: Our study confirms that the Spanish version of the 10-item CD-RISC shows, in patients with fibromyalgia,
acceptable psychometric properties, with a high level of reliability and validity.
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Background
Fibromyalgia is a complex chronic disease, very often
difficult to diagnose and treat, and characterized by a set
of symptoms including chronic musculoskeletal pain,
allodynia, hyperalgesia, physical and psychological fa-
tigue, effort intolerance, sleep disturbance, and morning
stiffness [1,2]. Because of the associated high consump-
tion of health resources, high work absenteeism, and
high load of suffering for patients and their families,
fibromyalgia should be considered an important public
health issue [3-6].
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Evidence suggests that among individuals with chronic
pain such as fibromyalgia, arthritis, or osteoarthritis,
psychological factors play a key role in the development
and maintenance of the disease [7]. Therefore, in recent
years, the number of resilience-related research projects
in patients with fibromyalgia has increased [8-10]. Resili-
ence, defined as the ability to recover from and adapt
positively to stress and adversity [11], is a multidimen-
sional construct determined by genetic, psychological,
social, biological, and environmental factors [11-15], and
its variability depends on context, time, age, and life cir-
cumstances [16]. Positive emotions have been described
as a key aspect of resilience, so that resilient individuals
use positive emotions to cope with stress and adverse
circumstances [17-20].
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Emotional negative affect and distress-related disorders,
such as depression or anxiety, are more prevalent in pa-
tients with fibromyalgia than in patients with rheumatic
diseases [10,21,22], and these patients may also suffer from
a relative absence of positive emotional resources [8,23,24].
Nevertheless, evidence suggests that resilient individuals
have higher levels of pain acceptance [25] and lower levels
of catastrophizing [26,27] and emotional distress [28].
Treatment strategies for fibromyalgia that combine

physical activity interventions with cognitive-behavioral
treatment in order to foster resilience-related factors
have been demonstrated to be equally as or more effect-
ive than either single treatment alone [29-34]. Therefore,
it is necessary to have valid and reliable instruments for
identifying those patients most vulnerable to adverse
events, so that they can benefit from these interventions
[14,35,36].
Different scales for assessing resilience have been vali-

dated in studies of chronic pain population. The Ego-
Resilience scale (ER-89) [37] was used to assess resilience
in a sample of patients suffering low back pain and osteo-
arthritis [26]. The Resilience Scale [38] has shown good
psychometrics properties in assessing resilience in patients
with both spinal chronic pain [39] and musculoskeletal
pain [40]. In another study [41], the CD-RISC scale [16]
has been used to assess the influence of resilience on de-
pressive symptoms in a sample of spinal cord injury pa-
tients, showing that resilience plays an important role in
the process of coping with a disability and seems to buffer
the occurrence of depressive symptoms.
As far as we know, no resilience scale has been vali-

dated in Spanish patients with fibromyalgia. The 10-item
CD-RISC [14] is a short version of the CD-RISC scale
that has proven good psychometric properties in Spanish
[42,43] and Chinese [44] populations. The aim of this
study was to evaluate the validity and reliability of the
10-item CD-RISC in a Spanish sample of patients with
fibromyalgia.

Methods
Study design and population
Our data come from the baseline measurements of an
observational prospective multicenter study including
patients with diagnoses of fibromyalgia, the methods of
which have been published elsewhere [45]. In brief, the
sample comprised consecutive patients (N = 208) with
fibromyalgia recruited from primary care settings by
their general practitioners at the city of Zaragoza, Spain,
from January to November, 2010. To be included in the
study, patients had to fulfill the American College of
Rheumatology criteria for primary fibromyalgia [46] ac-
cording to a diagnosis made by a Spanish National
Health Service rheumatologist and sign an informed
consent form. The exclusion criteria were medical or
psychiatric disorders that would impede the patient from
accurately answering the questionnaire, a diagnosis of a
concomitant chronic fatigue syndrome, to be involved in
any compensation claims, and poor knowledge of the
Spanish language. The overall prevalence of fibromyalgia
in adults in Spain is estimated at 2.4 and this syndrome
affects more women than men in a ratio of 21:1, increas-
ing with age [47]. This sex ratio is similar to the sample.
The study protocol was approved by the Clinical Research

Ethics Committee of Aragon (reference number CP08/07/
2009). All participants were asked to give their informed
consent orally and in writing, after a full explanation of
the research project. After consenting to the study,
sociodemographic data were collected, and a battery of
questionnaires was administered, which they completed
during the visit in which they were assessed at the hospital.
This battery included a Pain Visual Analogue Scale (PVAS)
for pain intensity and the validated Spanish versions of the
10-item Connor Davidson Resilience scale (10-item CD-
RISC), the Fibromyalgia Impact Questionnaire (FIQ), the
Hospital Anxiety and Depression Scale (HADS), the Pain
Catastrophizing Scale (PCS), the Chronic Pain Acceptance
Questionnaire (CPAQ), and the Mindful Attention Aware-
ness Scale (MAAS).
For the reliability analysis, both the 10-item CD-RISC

and the FIQ were administered six weeks after the base-
line measurement.

Measurement instruments
10-item CD-RISC
The 10-item CD-RISC [14] is a self-administered ques-
tionnaire including 10 items designed as a Likert-type
additive scale with five response options (0 = never; 4 =
almost always), which had a single dimension. The final
score on the questionnaire was the sum of the responses
obtained on each item (range 0–40), and the highest
scores indicated the highest level of resilience. The
Spanish validated version was used [42].

Fibromyalgia impact questionnaire (FIQ)
The FIQ [48] is a 10-item self-administered question-
naire developed to measure the health status in patients
with fibromyalgia. The first item focuses on the patient’s
ability to carry out muscular activities. In the next two
items, patients are asked to circle the number of days in
the past week they felt good and how often they missed
work. Finally, the last seven items are concerned with
job performance, pain, fatigue, morning tiredness, stiff-
ness, anxiety, and depression, and are measured by a
visual analogue scale (VAS). We used the Spanish ver-
sion, which psychometric characteristics have been dem-
onstrated (Cronbach α = 0.82; correlations coefficient
between differences in health status changes and FIQ
scores pre-post treatment = 0.72) [49].
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Pain catastrophizing scale (PCS)
The PCS [50] is a 13-item self-administered question-
naire that comprises three dimensions: (a) rumination,
(b) magnification, and (c) helplessness. There is no es-
tablished “cut-off” point because pain catastrophizing is
considered a personality trait distributed in a continu-
ous way in the general population. The Spanish vali-
dated version was used; this version have demonstrated
good levels of internal consistency (Cronbach α = 0.79)
and test-retest reliability (intraclass correlation coeffi-
cient =0.84) [45].

Hospital anxiety and depression scale (HADS)
The HADS [35] is a 14-item, self-administered scale
with anxiety and depression being assessed by 7 items
each. Each item is scored from 0 to 3 with several an-
chors. Some items are assessed positively and others
negatively. A score between 0 and 21 points may be ob-
tained in each domain. The score in each domain may
be categorized into four severity groups: normal (0–7),
mild (8–10), moderate (15–21), and severe (15–21). The
Spanish version of HADS used in this study has evidenced
good levels of internal consistency (Cronbach’s α of 0.86
for anxiety and 0.86 for depression) [36]. HADS was se-
lected for use in the present study because it is considered
one of the best questionnaires for assessing depression
and anxiety in patients with pain disorders [36].

Pain visual analogue scale (PVAS)
The PVAS was designed to allow a subjective assessment
of pain. A VAS is usually a 10-cm horizontal line, with
perpendicular lines on the edges, defined as the extreme
limits of pain experience. Anchoring points at each
edges are characterized by verbal expressions such as
“No pain” (accompanied by the number “0”) at one end
and “maximum pain ever experienced” (accompanied by
the number “100”) at the other end. Previous studies
have demonstrated PVAS to have adequate psychometric
properties, including test-retest reliability (r = 0.78) and
convergent validity with other pain measures such as
McGill Pain Questionnaire (r = 0.49-0.65) [51].

The chronic pain acceptance questionnaire (CPAQ)
The CPAQ [52] is 20-item self-administered inventory
to asses pain acceptance. There are two principle factors
measured by this questionnaire: activities engagement
and pain willingness. All items are rated on a 0 (never
true) to 6 (always true) scale. The maximum possible
total score is 120, with a higher score indicating better
acceptance. We used the Spanish validated version that
shows adequate psychometric properties such as internal
consistency (Cronbach’s α: 0.83) and test-retest reliability
(intraclass correlation coefficient: 0.83) [53].
The mindful attention awareness scale (MAAS)
The MAAS [54] is a 15-item self-administered question-
naire to assess mindfulness. Principal component analysis
(PCA) yielded a one-factor solution. The respondents
indicate how frequently they have the experience de-
scribed in each statement using a 6-point Likert scale from
1 (almost always) to 6 (almost never), where high scores
reflect more mindfulness. In an attempt to monitor for so-
cially desirable responses, respondents are asked to answer
according to what “really reflects” their experience rather
than what they think their experience should be. The
items are distributed across cognitive, emotional, physical,
interpersonal, and general domains. We used the Spanish
version that shows adequate psychometric properties in-
cluding internal consistency (Cronbach’s α = 0.89) [55].

Statistical analysis
Construct validity
PCA was used to examine the number of factors under-
lying the scale. Bartlett’s test of sphericity and the KMO
index were used to assess the suitability of the factor
solution. An eigenvalue of 1 was used as a criterion for
factor extraction. To determine the optimal number of
factors to retain in the PCA, the interpretability of the
factor loadings, Kaiser’s criterion (retention of factors
with eigenvalues greater than 1.0), and the scree test
were utilized. The scree test involves the examination of
a plot of the eigenvalues for breaks or discontinuities.
The logic behind the scree test is that the break point
divides the important factors from the minor factors.
The suitability of a single factor model underlying the

10-item CD-RISC was analyzed by confirmatory factor ana-
lysis (CFA) using IBM SPSS Amos 19 software. Although
sex differences in resilience have been described [56],
given that the male-to-female ratio is so unbalanced in
fibromyalgia, analyses by sex were not considered feas-
ible. The goodness of fit of the hypothetical model to
the sample data was assessed according to the Hu and
Bentler criteria [57]. To test the factor structure of the
10-item CD-RISC, we randomly split the sample into
two subsamples and conducted PCA and CFA in these
two sub-samples, respectively.

Convergent validity
Partial correlation coefficients were used to examine the
relationship between the total 10-item CD-RISC score
and other theoretically related constructs used as criter-
ion variables, including chronic pain acceptance, cata-
strophizing, fibromyalgia, mindfulness, and pain.

Reliability
The reliability of 10-item CD-RISC was examined in
terms of internal consistency and test-retest reliability.
Internal consistency was evaluated by Cronbach’s alpha



Table 1 Sociodemographic characteristics of the study
sample (n = 208)

Mean age (years, SD) 52.37 (8.35)

Age Range

30-39 21 (10.1%)

40-49 53 (25.5%)

50-59 84 (40.4%)

>60 50 (24.0%)

Sex

Men 9 (4.3%)

Women 199 (95.7%)

Marital status

Single 21 (10.1%)

Married 152 (73.1%)

Divorced 28 (13.5%)

Widowed 7 (3.4%)

Education

No schooling 6 (2.9%)

Primary level 93 (44.7%)

Secondary level 80 (38.5%)

University level 29 (13.9%)

Work status

Housewife 23 (11.1%)

Unemployed 33 (15.9%)

Employed 50 (24.0%)

Sick leave 30 (14.4%)

Retired 28 (13.5%)

Disable 44 (21.2%)
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coefficient using the baseline scores of all questionnaire
items. Test-retest reliability was evaluated in the 191 pa-
tients in whom the 10-item CD-RISC was administered
twice: at baseline and six weeks later. Both the Spearman
correlation coefficient and the intra-class correlation co-
efficient (ICC) between the scores at baseline and six
weeks later were used to estimate its reproducibility.
The hypothesis that the standard psychometric recom-
mendations for Cronbach’s alpha and ICC were greater
than or equal to 0.7 was taken as a starting point for
both internal consistency and test-retest reliability [58].

Responsiveness
As in other studies [59-62], we used responsiveness as
the ability of an instrument to detect differences be-
tween two points in time (change over time) within
groups. Since resilience is a construct highly influenced
by stressful life events, and that for people with fibro-
myalgia probably the most stressful event on a day-to-
day basis is the evolution of their disease, we have tested
whether changes in the evolution of fibromyalgia were
associated to changes in 10-item CD-RISC as an indirect
measure of sensitivity to changes in the 10-item CD-
RISC. Therefore, responsiveness was evaluated measur-
ing the test-retest mean differences, effect sizes, and
standardized response means (SRM) of the scores on the
10-item CD-RISC scale by categories of change (tertile)
on the FIQ scores. We calculated the effect size as fol-
lows: ES = (M1 −M0)/SDbas. M0 denotes the mean
score of the baseline assessment, M1 the mean score of
the follow-up assessment at time 1, and SDbas is the
standard deviation of the baseline assessment. SRM was
defined as: SRM = (M1 −M0)/SDMxMo, where the nu-
merator is the same as in case of the ES, and the denom-
inator is the standard deviation of the difference in score
at baseline and after time 1. Scores of effect size ≥ |0.8|
were considered as large effect, scores from ≥ |0.5| to < |
0.8| as medium, scores from ≥ |0.2| to < |0.5| as small
and scores ≥ |0.1| to |0.2| as trivial [63]. The same cut-
off levels were considered for evaluating the SMR, but
after transformation in an equivalent of Cohen’s d as fol-
lows [63]: d = d’/(√1 − r).
Except for CFA, analyses were performed with IBM

SPSS Statistics 19 software.

Results
Sample characteristics are described in Table 1. The final
study included 208 patients, 199 women (95.7%), and 9
men (4.3%), aged 31–66 (mean 52.37, SD: 8.35 years).
Each of the subjects described themselves as being of
European ethnic origin. The ratio of men to women in
the sample was approximately 1:20, similar to the preva-
lence of FM syndrome sex ratio in population samples.
On average, the patients who participated in the study
had suffered from FM for 17.58 years (range 1–45; SD:
10.08 years). There were no significant differences in
10-item CD-RISC scores by sex. None of the partici-
pants scored 0 on the scale (floor effect), and 1.93% of
subjects obtained the maximum score (ceiling effect).
Construct validity
The factor solution in the PCA was considered adequate,
so that the KMO test showed a value of 0.91, and the
Barlett’s test of sphericity was significant (χ2 = 852.8;
gl = 45; p < 0.001). Only one factor showed an eigen-
value greater than 1. This factor explained 50.4% of the
variance. The saturation of each item in the PCA ranged
from 0.87 to 0.89 across the 10 resilience items. The scree
plot showed a single suitable factor solution (Figure 1).
Confirmatory factor analysis
The single factor model proposed for the CFA of the 10-
item CD-RISC is shown in Figure 2. The model displayed
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Figure 1 Sedimentation graph of factor components of 10-item CD-RISC.
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good fit properties (χ2 = 68.215, df = 35, p = 0.001; CFI =
0.96, and SRMR= 0.041).
When we randomly split the sample into two groups,

the PCA and CFA results did not show significant differ-
ences between groups.

Convergent validity
Partial correlation coefficients were used to assess the rela-
tionship between the 10-item CD-RISC and other theoret-
ically related instruments (Table 2). The 10-item CD-RISC
score was significantly correlated (negative association
Figure 2 Factor loading and goodness-of-fit indexes of one-factor
model for the 10-items CD-RISC factor structure. Total sample:
n = 208; χ2 = 68.215; df = 35; p = 0.001; CFI = 0.96; and SRMR = 0.041.
with FIQ, PCS, and HADS and positive association with
CPAQ and MAS) with all of the other psychometric in-
struments, except for the VAS (−0.115; p = 0.113).
Reliability
The estimates of Cronbach’s α for the items included in
the 10-item CD-RISC was 0.88 and did not increase
after eliminating any of the items. Item-total correlation
coefficients ranged from 0.25 to 0.63 (median = 0.44).
The ICC between scores of the 10-item CD-RISC ques-
tionnaire administered at baseline and six weeks later
was 0.87 (95% CI = 0.83–0.90), the Spearman correlation
coefficient was 0.89 (p < 0.001). The paired Student’s
t-test did not find significant differences (p = 0.546)
Table 2 Partial correlations among scores of 10-item
CD-RISC and measures fibromyalgia impact, pain
catastrophizing, anxiety, depression, pain, pain acceptance,
and mindfulness (n = 208)

Variables Correlation P

FIQ −0.32 <0.001

PCS −0.55 < 0.001

HADS-dep −0.57 <0.001

HADS-ans −0.51 <0.001

PVAS −0.12 0.113

CPAQ 0.44 <0.001

MAS 0.39 <0.001

Abbreviations: PVAS Pain Visual Analogue Scale, 10-item CD-RISC 10-item Connor
Davidson Resilience scale, FIQ Fibromyalgia Impact Questionnaire, HADS Hospital
Anxiety and Depression Scale, PCS Pain Catastrophizing Scale, CPAQ Chronic Pain
Acceptance Questionnaire, MAAS Mindful Attention Awareness Scale.



Notario-Pacheco et al. Health and Quality of Life Outcomes 2014, 12:14 Page 6 of 9
http://www.hqlo.com/content/12/1/14
between the mean score of 10-item CD-RISC at baseline
and after six-week follow-up.

Responsiveness
The test-retest mean differences, effect sizes, and stan-
dardized response means (SRM) by categories of change
(tertile) on the FIQ scores, are shown in Table 3. The
effect size of changes in 10-item CD-RISC in patients
whose scores in FIQ had improved or worsened ranged
from 0.2 to 0.45 and was negligible in those patients
whose FIQ score was similar at baseline and at the end
of the follow-up. The test-retest mean differences in the
10-item CD-RISC scores by category of change in FIQ
score were statistically significant.

Discussion
Our study confirms that the Spanish version of the 10-item
CD-RISC shows, in patients with fibromyalgia, acceptable
psychometric properties, with a high level of reliability and
validity. The characteristic of our study sample represents
the general characteristics of patients with fibromyalgia:
middle-aged women with several years of duration of the
disorder and on invalidity pensions [64].
The 10-item CD-RISC total score in our sample of pa-

tients with FM is lower compared with the young
adults’ sample studied in the original validation study [42].
These data are consistent with other studies, which
indicate that patients with FM show higher levels of
psychological distress and lower levels of resilience than
the general population and patients with other rheum-
atic disease [9,65]. A deficit in the functioning of the
hypothalamic-pituitary-adrenal axis in patients with FM
might be responsible for the lower levels of the resili-
ence in those patients; additionally, this deficit may
exacerbate the symptoms as a consequence of the mal-
adaptive response to stress that many of these patients
exhibit [66].

Construct validity and reliability
All of the statistical (PCA and CFA) and graphical ana-
lyses (scree plot) confirm that a single factor underlies
Table 3 Mean change differences in 10-item CD-RISC scores a
(tertiles) on the FIQ scores during this follow up

10-item CD-RISC score

Worse (n = 61)

Baseline mean (SD) 19.89 (9.33)

Follow-up mean (SD) 17.59 (11.65)

Mean difference (SD) 2.29 (5.14)

Effect size 0.25

Standardized response mean 0.45

Cohen’s d 0.20

*p < 0.001.
the resilience construct measured by the 10-item CD-
RISC in patients with FM, which is consistent with other
studies [43,44], and with the original Spanish validation
study of the 10-item CD-RISC [42]. Additionally, the scale
demonstrated good internal consistency (Cronbach’s alpha =
0.88) and test-retest reliability (r = 0.89 for a six-week inter-
val), supporting the stability of the scale. The reliability of
the scale was similar to that of the 10-item CD-RISC
original Spanish version (Cronbach’s α of the original
Spanish version = 0.85 and of the scale in FM patients =
0.88), and the weights in factor analysis were within the
range of 0.25–0.63 in our study and within the range of
0.48–0.76 in the original.

Convergent validity
Our data show a negative association between resilience
and mood disorder and, conversely, a positive association
between resilience and sense of purpose in life, findings in
line with Ruiz-Párraga et al. [40] and Catalano et al. [41]
that suggest that resilience may buffer against depressive
and anxiety symptoms and have a protective effect on
physical and psychological wellbeing.
On the other hand, it has been described that catastro-

phization increases pain severity, disability and emo-
tional distress [67] and plays a more important role in
the pain and depression of women with FMS than in
women with other chronic pain conditions [68]. More-
over, previous studies have found that resilient individ-
uals with severe chronic pain tend to report better
acceptance of pain than non-resilient individuals with
equal levels of pain intensity [27,40]. The lack of associ-
ation between resilience and VAS could be explained be-
cause resilience is more associated with the acceptance
and modulation of pain than with the severity of pain as
such. However, this hypothesis should be confirmed with
specifically designed studies.

Responsiveness
As mentioned above, to examine the responsiveness of
measures of a generic construct such as resilience, which
is highly influenced by stressful events that an individual
t baseline and after six weeks by categories of change

FIQ scores

Similar (n = 67) Better (n = 63)

26.06 (6.81) 28.27 (8.08)*

26.04 (6.95) 31.21 (11.02)*

0.015 (1.16) 2.93 (6.63)*

0.00 0.36

0.02 0.44

0.00 0.33
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has experienced over lifetime, is a very difficult task, es-
pecially when changes in the construct are to be pro-
duced in only six weeks. The rationale of resiliency
model proposed by Richardson GE [69] suggest that the
key to protection from biopsychospiritual homeostasis
disruption is how the individual negotiates with life
events or stressors. In this model, the individual will ad-
just the level of homeostasis in four ways: resilient re-
integration, that reflects the optimal level of adaptation;
homeostatic reintegration, the individual returns to the
same level of functioning prior to the life event; mal-
adaptive reintegration, the individual moves to a lower
level of homeostasis after the life event; and dysfunc-
tional reintegration, the individual respond reflects dys-
functional behaviors and needs psychotherapy. Since
there is not a gold standard to evaluate resilience, and
following the Resiliency Model, we hypothesize that the
resilience construct should be correlated with fibromyal-
gia severity levels, and therefore individuals with lower
mean scores in 10-item CD-RISC at baseline (close to
first quartile) will decrease their resilience levels if the
severity of the disease increases.
For this reason, we have linked the measurement of

changes in resilience to changes in the development of
fibromyalgia measured by the FIQ. Our data confirm the
negative association between the changes in the levels
of resilience with the course of fibromyalgia syndrome
measured by FIQ scores and constitute indirect evidence
of responsiveness of 10-item CD-RISC.
Nonetheless, these results should be interpreted with

caution given the limitations of this study. First, as in any
study using self-report measures, the results may have
been influenced by participants’ acquiescence and need for
social desirability. Second, we did not asses this tool in
populations of patients with other types of chronic pain;
thus we did not confirm whether the factor structure is or
is not specific to fibromyalgia. Third, the overwhelming
proportion of women limits the generalizability of the
findings to men though some characteristic of the study
sample support that represents fairly well the population
of patients with fibromyalgia (i.e. the overall prevalence of
fibromyalgia in adults in Spain is 2.4%, and the women/
men ratio 21:1, figures similar to those our study) [47].

Conclusions
Considering that treatments that include interventions
for promoting resilience might be effective in patients
with FM, our study may have importance from the clin-
ical and research point of view, so that it provides a
short and clinically practical tool to assess resilience in
Spanish patients suffering from fibromyalgia. Our results
confirm the adequate psychometric properties of the 10-
item CD-RISC and the factor structure stability across
different cultures and populations.
Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
BNP, VMV, and JGC are the principal researchers and contributed equally to
conceiving the study design, conducting the statistical analysis, and editing
the manuscript. ETC, MDSP, and MCPY contributed to drafting the manuscript.
All authors read and approved the final manuscript. The manuscript has been
translated by a native English speaker for ensuring correct grammatical English.

Acknowledgements
This study was conducted thanks to the Project FIS 05/2185 “Tratamiento
cognitivo-conductual de pacientes con trastorno de somatización abreviado
(SSI 4,6) en atención primaria,” that is part of Fondo de Investigaciones
Sanitarias de la Seguridad Social (FISSS), Madrid. We thank all people that
have participated in this research.

Author details
1Social and Health Care Research Center, University of Castilla-La Mancha,
Edificio Melchor Cano Santa Teresa Jornet Street, 16071 Cuenca, Spain.
2Miguel Servet University Hospital, Zaragoza, Spain. 3REDIAPP: Network on
Preventive Activities and Health Promotion, Barcelona RD06/0018/0017,
Spain, Aragon’s Institute of Health Sciences, Zaragoza, Spain. 4Faculty of
Nursing, University of Castilla-La Mancha, Cuenca, Spain. 5Department of
Psychiatry, Miguel Servet Hospital. REDIAPP: Network on Preventive Activities
and Health Promotion, Barcelona RD06/0018/0017, Aragon’s Institute of
Health Sciences, Cuenca, Spain.

Received: 22 July 2013 Accepted: 27 January 2014
Published: 1 February 2014

References
1. Van Houdenhove B, Egle U, Luyten P: The role of life stress in

fibromyalgia. Curr Rheumatol Rep 2005, 7:365–370.
2. Carbonell-Abelló J: Fibromyalgia. Med Clin (Barc) 2005, 125:778–779.
3. Berger A, Dukes E, Martin S, Edelsberg J, Oster G: Characteristics and

healthcare costs of patients with fibromyalgia syndrome. Int J Clin Pract
2007, 61:1498–1508.

4. Thompson JM, Luedtke CA, Oh TH, Shah ND, Long KH, King S, Branda M,
Swanson R: Direct medical costs in patients with fibromyalgia: cost of
illness and impact of a brief multidisciplinary treatment program. Am J
Phys Med Rehabil 2011, 90:40–46.

5. Sanchez RJ, Uribe C, Li H, Alvir J, Deminski M, Chandran A, Palacio A:
Longitudinal evaluation of health care utilization and costs during the
first three years after a new diagnosis of fibromyalgia. Curr Med Res Opin
2011, 27:663–671.

6. Berger A, Sadosky A, Dukes EM, Edelsberg J, Zlateva G, Oster G: Patterns of
healthcare utilization and cost in patients with newly diagnosed
fibromyalgia. Am J Manag Care 2010, 16:S126–S137.

7. Edwards RR, Bingham CO, Bathon J, Haythornthwaite JA: Catastrophizing
and pain in arthritis, fibromyalgia, and other rheumatic diseases. Arthritis
Rheum 2006, 55:325–332.

8. Zautra AJ, Hamilton NA, Burke HM: Comparison of stress responses in
women with two types of chronic pain: fibromyalgia and osteoarthritis.
Cogn Ther Res 1999, 23:209–230.

9. Zautra AJ, Fasman R, Reich JW, Harakas P, Johnson LM, Olmsted ME, Davis
MC: Fibromyalgia: evidence for deficits in positive affect regulation.
Psychosom Med 2005, 67:147–155.

10. Zautra AJ, Johnson LM, Davis MC: Positive affect as a source of resilience
for women in chronic pain. J Consult Clin Psychol 2005, 73:212–220.

11. Rutter M: Resilience in the face of adversity: protective factors and
resistance to psychiatric disorders. Br J Psych 1985, 147:598–611.

12. Caspi A, Sugden K, Moffitt TE, Taylor A, Craig IW, Harrington H, McClay J,
Mill J, Martin J, Braithwaite A, Poulton R: Influence of life stress on
depression: moderation by a polymorphism in the 5-HTT gene. Science
2003, 301:386–389.

13. Gervai J, Nemoda Z, Lakatos K, Ronai Z, Toth I, Ney K, Sasvari-Szekely M:
Transmission disequilibrium tests confirm the link between DRD4 gene
polymorphism and infant attachment. Am J Med Genet B Neuropsychiatr
Genet 2005, 132B:126–130.



Notario-Pacheco et al. Health and Quality of Life Outcomes 2014, 12:14 Page 8 of 9
http://www.hqlo.com/content/12/1/14
14. Campbell-Sills L, Stein MB: Psychometric analysis and refinement of the
connor-davidson resilience scale (CD-RISC): validation of a 10-item
measure of resilience. J Trauma Stress 2007, 20:1019–1028.

15. Hardt J, Rutter M: Validity of adult retrospective reports of adverse
childhood experiences: review of the evidence. J Child Psychol Psychiatry
2004, 45:260–273.

16. Connor K, Davidson J: Development of a new resilience scale: the
connor-davidson resilience scale (CD-RISC). Depres Anxiety 2003, 18:76–82.

17. Fredrickson BL, Tugade MM, Waugh CE, Larkin GR: What good are positive
emotions in crises? A prospective study of resilience and emotions
following the terrorist attacks on the United States on september 11th,
2001. J Pers Soc Psychol 2003, 84:365–376.

18. Tugade MM, Fredrickson BL, Barrett LF: Psychological resilience and
positive emotional granularity: examining the benefits of positive
emotions on coping and health. J Pers 2004, 72:1161–1190.

19. Tugade MM, Fredrickson BL: Resilient individuals use positive emotions to
bounce back from negative emotional experiences. J Pers Soc Psychol
2004, 86:320–333.

20. Ong AD, Bergeman CS, Bisconti TL, Wallace KA: Psychological resilience,
positive emotions, and successful adaptation to stress in later life. J Pers
Soc Psychol 2006, 91:730–749.

21. Zautra A, Smith B, Affleck G, Tennen H: Examinations of chronic pain and
affect relationships: applications of a dynamic model of affect. J Consult
Clin Psychol 2001, 69:786–795.

22. Walker EA, Keegan D, Gardner G, Sullivan M, Katon WJ, Bernstein D:
Psychosocial factors in fibromyalgia compared with rheumatoid
arthritis.1. Psychiatric diagnoses and functional disability. Psychosom Med
1997, 59:565–571.

23. Davis MC, Zautra AJ, Reich JW: Vulnerability to stress among women in
chronic pain from fibromyalgia and osteoarthritis. Ann Behav Med 2001,
23:215–226.

24. Parrish BP, Zautra AJ, Davis MC: The role of positive and negative
interpersonal events on daily fatigue in women with fibromyalgia,
rheumatoid arthritis, and osteoarthritis. Health Psychol 2008, 27:694–702.

25. Kratz AL, Davis MC, Zautra AJ: Pain acceptance moderates the relation
between pain and negative affect in female osteoarthritis and
fibromyalgia patients. Ann Behav Med 2007, 33:291–301.

26. Ong AD, Zautra AJ, Reid MC: Psychological resilience predicts decreases
in pain catastrophizing through positive emotions. Psychol Aging 2010,
25:516–523.

27. Karoly P, Ruehlman LS: Psychological “resilience” and its correlates in
chronic pain: findings from a national community sample. Pain 2006,
123:90–97.

28. Smith BW, Zautra AJ: Vulnerability and resilience in women with arthritis:
test of a two-factor model. J Consult Clin Psychol 2008, 76:799–810.

29. Häuser W, Bernardy K, Arnold B, Offenbächer M, Schiltenwolf M: Efficacy of
multicomponent treatment in fibromyalgia syndrome: a meta-analysis of
randomized controlled clinical trials. Arthritis Rheum 2009, 61:216–224.

30. Rossy LA, Buckelew SP, Dorr N, Hagglund KJ, Thayer JF, McIntosh MJ,
Hewett JE, Johnson JC: A meta-analysis of fibromyalgia treatment
interventions. Ann Behav Med 1999, 21:180–191.

31. Hadhazy VA, Ezzo J, Creamer P, Berman BM: Mind-body therapies for the
treatment of fibromyalgia. A systematic review. J Rheumatol 2000,
27:2911–2918.

32. van Koulil S, Effting M, Kraaimaat FW, van Lankveld W, van Helmond T, Cats
H, van Riel PL, de Jong AJ, Haverman JF, Evers AW: Cognitive-behavioural
therapies and exercise programmes for patients with fibromyalgia: state
of the art and future directions. Ann Rheum Dis 2007, 66:571–581.

33. Rooks DS, Gautam S, Romeling M, Cross ML, Stratigakis D, Evans B,
Goldenberg DL, Iversen MD, Katz JN: Group exercise, education, and
combination self-management in women with fibromyalgia: a randomized
trial. Arch Intern Med 2007, 167:2192–2200.

34. Alda M, Luciano JV, Andrés E, Serrano-Blanco A, Rodero B, del Hoyo YL, Roca
M, Moreno S, Magallón R, García-Campayo J: Effectiveness of cognitive
behaviour therapy for the treatment of catastrophisation in patients with
fibromyalgia: a randomised controlled trial. Arthritis Res Ther 2011, 13:R173.

35. Zigmond AS, Snaith RP: The hospital anxiety and depression scale. Acta
Psychiatr Scand 1983, 67:361–370.

36. Herrero MJ, Blanch J, Peri JM, De Pablo J, Pintor L, Bulbena A: A validation
study of the hospital anxiety and depression scale (HADS) in a Spanish
population. Gen Hosp Psychiatry 2003, 25:277–283.
37. Block J, Kremen AM: IQ and ego-resiliency: conceptual and empirical con-
nections and separateness. J Pers Soc Psychol 1996, 70:349–361.

38. Wagnild GM, Young HM: Development and psychometric evaluation of
the resilience scale. J Nurs Meas 1993, 1:165–178.

39. Ramírez-Maestre C, Esteve R, López AE: The path to capacity: resilience
and spinal chronic pain. Spine (Phila Pa 1976) 2012, 37:E251–E258.

40. Ruiz-Párraga GT, López-Martínez AE, Gómez-Pérez L: Factor structure and
psychometric properties of the resilience scale in a spanish chronic
musculoskeletal pain sample. J Pain 2012, 13:1090–1098.

41. Catalano D, Chan F, Wilson L, Chiu CY, Muller VR: The buffering effect of
resilience on depression among individuals with spinal cord injury: a
structural equation model. Rehabil Psychol 2011, 56:200–211.

42. Notario-Pacheco B, Solera-Martínez M, Serrano-Parra MD, Bartolomé-Gutiérrez
R, García-Campayo J, Martínez-Vizcaíno V: Reliability and validity of the
Spanish version of the 10-item connor-davidson resilience scale (10-item
CD-RISC) in young adults. Health Qual Life Outcomes 2011, 9:63.

43. Dolores Serrano-Parra M, Garrido-Abejar M, Notario-Pacheco B, Bartolomé-
Gutiérrez R, Solera-Martínez M, Martínez-Vizcaíno V: Validity of the connor-
davidson resilience scale (10 items) in a population of elderly. Enferm Clin
2013, 23:14–21.

44. Wang L, Shi Z, Zhang Y, Zhang Z: Psychometric properties of the 10-item
connor-davidson resilience scale in Chinese earthquake victims.
Psychiatry Clin Neurosci 2010, 64:499–504.

45. Garcia Campayo J, Rodero B, Alda M, Sobradiel N, Montero J, Moreno S:
Validation of the Spanish version of the pain catastrophizing scale in
fibromyalgia. Med Clin 2008, 131:487–492.

46. Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C, Goldenberg DL,
Tugwell P, Campbell SM, Abeles M, Clark P: The American college of
rheumatology 1990 criteria for the classification of fibromyalgia. Report
of the multicenter criteria committee. Arthritis Rheum 1990, 33:160–172.

47. Mas AJ, Carmona L, Valverde M, Ribas B, Group ES: Prevalence and impact
of fibromyalgia on function and quality of life in individuals from the
general population: results from a nationwide study in Spain. Clin Exp
Rheumatol 2008, 26:519–526.

48. Burckhardt CS, Clark SR, Bennett RM: The fibromyalgia impact
questionnaire: development and validation. J Rheumatol 1991, 18:728–733.

49. Rivera J, González T: The fibromyalgia impact questionnaire: a validated
Spanish version to assess the health status in women with fibromyalgia.
Clin Exp Rheumatol 2004, 22:554–560.

50. Sullivan MJL, Bishop SR, Pivik J: The pain catastrophizing scale:
development and validation. Psychol Assess 1995, 7:524–532.

51. Sriwatanakul K, Kelvie W, Lasagna L, Calimlim JF, Weis OF, Mehta G: Studies
with different types of visual analog scales for measurement of pain. Clin
Pharmacol Ther 1983, 34:234–239.

52. McCracken LM: Learning to live with the pain: acceptance of pain
predicts adjustment in persons with chronic pain. Pain 1998, 74:21–27.

53. Rodero B, García-Campayo J, Casanueva B, del Hoyo YL, Serrano-Blanco A,
Luciano JV: Validation of the Spanish version of the chronic pain acceptance
questionnaire (CPAQ) for the assessment of acceptance in fibromyalgia.
Health Qual Life Outcomes 2010, 8:37.

54. Brown KW, Ryan RM: The benefits of being present: mindfulness and its
role in psychological well-being. J Pers Soc Psychol 2003, 84:822–848.

55. Cebolla A, Luciano JV, DeMarzo MP, Navarro-Gil M, Campayo JG:
Psychometric properties of the Spanish version of the mindful attention
awareness scale (MAAS) in patients with fibromyalgia. Health Qual Life
Outcomes 2013, 11:6.

56. Campbell-Sills L, Forde DR, Stein MB: Demographic and childhood
environmental predictors of resilience in a community sample. J Psychiatr
Res 2009, 43:1007–1012.

57. Hu L, Bentler P: Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new alternatives. Struct Equ Model
1999, 6:1–55.

58. Hays RD, Anderson R, Revicki D: Psychometric considerations in
evaluating health-related quality of life measures. Qual Life Res 1993,
2:441–449.

59. Middel B, van Sonderen E: Statistical significant change versus relevant or
important change in (quasi) experimental design: some conceptual and
methodological problems in estimating magnitude of intervention-related
change in health services research. Int J Integr Care 2002, 2:e15.

60. Brettschneider C, König HH, Herzog W, Kaufmann C, Schaefert R, Konnopka
A: Validity and responsiveness of the EQ-5D in assessing and valuing



Notario-Pacheco et al. Health and Quality of Life Outcomes 2014, 12:14 Page 9 of 9
http://www.hqlo.com/content/12/1/14
health status in patients with somatoform disorders. Health Qual Life
Outcomes 2013, 11:3.

61. Taylor R, Kirby B, Burdon D, Caves R: The assessment of recovery in
patients after myocardial infarction using three generic quality-of-life
measures. J Cardiopulm Rehabil 1998, 18:139–144.

62. Hsueh IP, Lin JH, Jeng JS, Hsieh CL: Comparison of the psychometric
characteristics of the functional Independence measure, 5 item barthel
index, and 10 item barthel index in patients with stroke. J Neurol
Neurosurg Psychiatry 2002, 73:188–190.

63. Cohen J: Statistical Power Analysis for the Behavioral Sciences. New York:
Academic; 1988.

64. García-Campayo J, Rodero B, del Hoyo YL, Luciano JV, Alda M, Gili M:
Validation of a Spanish language version of the pain self-perception
scale in patients with fibromyalgia. BMC Musculoskelet Disord 2010, 11:255.

65. Evers AW, Zautra A, Thieme K: Stress and resilience in rheumatic diseases:
a review and glimpse into the future. Nat Rev Rheumatol 2011, 7:409–415.

66. Crofford LJ, Young EA, Engleberg NC, Korszun A, Brucksch CB, McClure LA,
Brown MB, Demitrack MA: Basal circadian and pulsatile ACTH and cortisol
secretion in patients with fibromyalgia and/or chronic fatigue syndrome.
Brain Behav Immun 2004, 18:314–325.

67. Sullivan MJ, Rodgers WM, Kirsch I: Catastrophizing, depression and
expectancies for pain and emotional distress. Pain 2001, 91:147–154.

68. Hassett AL, Cone JD, Patella SJ, Sigal LH: The role of catastrophizing in the
pain and depression of women with fibromyalgia syndrome. Arthritis
Rheum 2000, 43:2493–2500.

69. Richardson GE: The metatheory of resilience and resiliency. J Clin Psychol
2002, 58:307–321.

doi:10.1186/1477-7525-12-14
Cite this article as: Notario-Pacheco et al.: Validity and reliability of the
Spanish version of the 10-item CD-RISC in patients with fibromyalgia.
Health and Quality of Life Outcomes 2014 12:14.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and population
	Measurement instruments
	10-item CD-RISC
	Fibromyalgia impact questionnaire (FIQ)
	Pain catastrophizing scale (PCS)
	Hospital anxiety and depression scale (HADS)
	Pain visual analogue scale (PVAS)
	The chronic pain acceptance questionnaire (CPAQ)
	The mindful attention awareness scale (MAAS)

	Statistical analysis
	Construct validity
	Convergent validity
	Reliability
	Responsiveness


	Results
	Construct validity
	Confirmatory factor analysis
	Convergent validity
	Reliability
	Responsiveness

	Discussion
	Construct validity and reliability
	Convergent validity
	Responsiveness

	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

