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Abstract

Resilience may be an important component of the prevention of neuropsychiatric disease. Resilience has proved to be
quantifiable by scales such as the Connor-Davidson Resilience Scale (CD-RISC). Here, we introduce a two-item version of this
scale, the CD-RISC2. We hypothesize that this shortened version of the scale has internal consistency, test-retest reliability,
convergent validity, and divergent validity as well as significant correlation with the full scale. Additionally, we hypothesize that
the CD-RISC2 can be used to assess pharmacological modification of resilience. We test these hypotheses by utilizing data from
treatment trials of post-traumatic stress disorder, major depression, and generalized anxiety disorder with setraline, mirtazapine,
fluoxetine, paroxetine, venlafaxine XR, and kava as well as data from the general population, psychiatric outpatients, and family
medicine clinic patients.
© 2007 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

The concept of resilience can be defined as the
personal qualities that enable one to thrive in the face of
adversity (Connor and Davidson, 2003). Resilience
may also be viewed as a measure of successful stress-
coping ability (Connor and Davidson, 2003). Resil-
ience and related concepts such as ‘hardiness’ (Maddi
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and Khoshaba, 1994) have been noted to be an index of
mental health (Maddi and Khoshaba, 1994, Ramaniah
et al., 1999); in particular, hardiness and resilience
have been shown to contribute to protection against
developing chronic post-traumatic stress disorder
(PTSD) after combat (King et al., 1998; Waysman
et al., 2001). Indeed, increased resilience may be as-
sociated with improvements in both physical and
mental health (Connor et al., 1999).

There is increasing evidence that the concept of
resilience has biological validity. Indeed, resilience may
be marked by high measures of dehydroepiandrosterone
(DHEA), neuropeptide Y, galanin, and testerosterone, as
well as increased 5-HT1A receptor and benzodiazepine
rved.
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receptor function (Charney, 2004). There is also a pos-
sible genetic correlation to resilience: the T.7 haplotype
of the DRD4 dopamine gene may be correlated with
decreased resilience (Gervai et al., 2005) as is also be-
lieved to be the case for a polymorphism of the serotonin
transporter gene (Caspi et al., 2003).

There is also increasing evidence that childhood
trauma can be associated with development of neuro-
psychiatric diseases such as PTSD and major depression
later in life (Heim and Nemeroff, 2002). As such, under-
standing resilience may prove to be critical in develop-
ing preventative treatments for a wide assortment of
neuropsychiatric disease, with a subsequent decrease in
physical and economic burden on society.

As the concept of resilience proves to be increasingly
important, the need to have valid scales to measure this
quality becomes all the more important. We have in-
troduced the Connor-Davidson Resilience Scale (CD-
RISC) previously (Connor and Davidson, 2003). Here,
we introduce an abbreviated form of this self-report scale
consisting of two items (the CD-RISC2). A shortened
version may be beneficial because of decreased time
needed to administer the scale and subsequent possible
increased usage. We hypothesize that: (1) the CD-RISC2
shows adequate internal consistency, test–retest reliabil-
ity, convergent validity, and divergent validity, as well as
correlation with the CD-RISC, and (2) the CD-RISC2
can be used to assess pharmacological modification of
resilience. We test these hypotheses by analyzing data
from treatment trials of PTSD, major depressive
disorder, and generalized anxiety disorder (GAD) with
sertraline, mirtazapine, fluoxetine, paroxetine, venlafax-
ine XR, and kava as well as data from the general
population, a general psychiatric outpatient population,
and a family medicine clinic population.

2. Methods

Two items from the CD-RISC were used (the CD-
RISC2), namely items 1 (“Able to adapt to change”) and
8 (“Tend to bounce back after illness or hardship”).
These items were selected by the originators of the scale
as etymologically capturing the essence of resilience,
i.e., the ability to spring back and successfully adapt to
change. Patients’ data were drawn from the following
outpatient pharmacological trials: general population
subjects chosen by random digit dialing who took part in
a national survey of trauma (Group 1, n=458), out-
patients in a family medicine clinic (Group 2, n=138),
psychiatric outpatients in private practice (Group 3,
n=42), assessment of paroxetine and venlafaxine XR on
heart rate variability in depressed patients (Group 4,
n=43), patients in trials of kava for treatment of
Generalized Anxiety Disorder (GAD) (Group 5,
n=24), and patients in trials of sertraline, mirtazapine,
and fluoxetine for PTSD, Group 6 (n=75 for sertraline,
n=20 for mirtazapine, and n=44 for fluoxetine). All
these samples have been described in more detail else-
where (Connor and Davidson, 2003). Each study pro-
tocol was approved by the Duke University Medical
Center Institutional Review Board, and all patients
provided informed consent.

The data were analyzed with the following objec-
tives: (1) to assess the reliability and validity of the scale
and (2) to assess the extent to which the CD-RISC2
scores can change with clinical improvement with treat-
ment and over time.

The reliability and validity of the scale were assessed
as follows (based on the groups for which data were
available for analysis): Test–retest reliability was
examined in patients from Group 5 and the mirtazapine
and fluoxetine patients of Group 6 in whom no clinical
change was noted between two consecutive visits with
the computing of intraclass correlations (“no clinical
change” was quantified as a 1 or 2 on the CGI-I scale).
Convergent validity was assessed in the various groups
by correlating the CD-RISC2 with measures of
hardiness (Kobasa Hardiness Scale; Kobasa et al.,
1979), perceived stress (Perceived Stress Scale; Cohen
et al., 1983), stress vulnerability (Stress Vulnerability
Scale; Sheehan et al., 1990), measures of disability
(Sheehan Disability Scale; Sheehan et al., 1983) and
social support (Sheehan Social Support Scale; Sheehan,
1990). The same analyses were used to assess for
convergent validity in the original CD-RISC study and
were found to be significantly correlated (Connor and
Davidson, 2003). Indeed, aspects of the above scales
were used in developing the original CD-RISC (Connor
and Davidson, 2003) and thus significant correlation
of the CD-RISC2 with these scales would provide
evidence of convergent validity. The two items of the
CD-RISC2 were thought by the authors to reflect
resilience and thus were felt to likely overlap similar
concepts such as “hardiness,” “stress vulnerability,” and
“perceived stress.” Finally, item and subtotal correla-
tions between the CD-RISC2 and the remaining 23 CD-
RISC items were also utilized to assess convergent
validity.

Divergent validity was assessed by correlating CD-
RISC2 scores with the Arizona Sexual Experience Scale
(ASEX; McGahuey et al., 2000) in patients from Group
5 (kava for GAD), as was done in the initial CD-RISC
report (Connor and Davidson, 2003). Of note, nonpara-
metric tests were used (Kruskal–Wallis Chi Square,



Table 1
Correlation between CD-RISC2 (items 1 and 8 from the CD-RISC)
and the other 23 items of the CD-RISC

CD-RISC item number r P

2 0.35 b0.0001
3 0.27 b0.0001
4 0.66 b0.0001
5 0.65 b0.0001
6 0.57 b0.0001
7 0.54 b0.0001
9 0.33 b0.0001
10 0.46 b0.0001
11 0.57 b0.0001
12 0.54 b0.0001
13 0.50 b0.0001
14 0.56 b0.0001
15 0.44 b0.0001
16 0.54 b0.0001
17 0.62 b0.0001
18 0.49 b0.0001
19 0.59 b0.0001
20 0.33 b0.0001
21 0.51 b0.0001
22 0.56 b0.0001
23 0.49 b0.0001
24 0.51 b0.0001
25 0.48 b0.0001
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Spearman correlation coefficient) throughout the vari-
ous analyses because the data set was not normally
distributed and nonparametric tests are statistically more
conservative. Additionally, to account for multiple com-
parisons, the method of Siegel and Castellan (Siegel and
Castellan, 1988) was followed; the test used was
weighted for the number of comparisons and the sample
size, comparing the adjusted rank score difference to a
critical rank score difference.

The baseline CD-RISC2 scores were compared be-
tween each group (pairwise comparisons across Groups
1 to 6). As resilience may be particularly relevant to
PTSD, the CD-RISC2 scores of responders as defined by
CGI-I scores of 1 or 2 were compared in PTSD trials with
non-responder scores (3, 4, or 5 on CGI-I).

The effect size of the treatment compared with
placebo with respect to change in CD-RISC2 score
from baseline to final visit was calculated for the one
randomized, double-blind, placebo-controlled treatment
trial represented (mirtazapine vs. placebo for PTSD).

3. Results

CD-RISC2 scores over all the groups (n=844) were
not affected by demographic factors (age: Spearman
correlation coefficient=0.01, P=0.72; race: Kruskal–
Wallis Chi Square(1)=0.69, P=0.41; gender: Kruskal–
Wallis Chi Square(1)=2.04, P=0.15) except for marital
status (Kruskal–Wallis Chi Square(1)=6.65, P=0.01).

The intraclass correlation between Group 5 and the
mirtazapine and fluoxetine patients of Group 6 was
86.5%, Pb0.0001, suggesting good test–retest reli-
ability. Of note, the time between consecutive visits
was generally 1 week for the group of 33 patients, but
could be variable as the Last Observation Carried
Forward (LOCF) data were used. Convergent validi-
ty data are described below. When CD-RISC2 scores
of Group 4 patients were compared with the Kobasa
Hardiness Scale, the two measures had an r of 0.30,
P=0.047. There was also a significant correlation be-
tween the same measures with the Group 5 patients
(r=0.73, Pb0.0001).

When the CD-RISC2 was compared with the
Perceived Stress Scale (PSS) utilizing all the patients
in the PTSD trials (Group 6), the correlation was again
significant (r=−0.51, Pb0.0001).

The CD-RISC2 in Groups 5 and 6 correlated
significantly (r=−0.61, Pb0.0001) with the Sheehan
Stress Vulnerability Scale (SVS). When compared with
the general population (Group 1), the coefficient was
−0.18 (P=0.0001). Item-subtotal correlations were sig-
nificant for the CDRISC-2 as compared with the
remaining 23 CD-RISC items (r=0.78, Pb0.001).
Further, the CDRISC-2 showed significant correlations
with each individual item (ranging from r=0.27 to
r=0.66). See Table 1 for details.

In the assessment of divergent validity, CD-RISC2
scores did not correlate significantly with the ASEX in
Group 4 (r=0.21, P=0.33).

There was a significant difference across patient
populations when an omnibus comparison was done
(Kruskal–Wallis Chi Square(5)=206.74, Pb0.0001).
Pair-wise comparisons were then made, compensating
for multiple comparisons as per the method of Siegel
and Castellan (Siegel and Castellan, 1988). PTSD trial
patients had significantly decreased CD-RISC2 scores
at baseline compared with the general population,
family medicine clinic patients, and psychiatric out-
patients (Pb0.05 for all comparisons). Also, depressed
patients had significantly lower CD-RISC2 scores than
family medicine clinic patients and the general popula-
tion (Pb0.05); similar findings occurred with GAD
patients compared with family medicine clinic patients
and the general population. Psychiatric outpatients had
significantly lower CD-RISC2 scores than the general
population, and family medicine patients had lower
scores than the general population (Pb0.05). However,
CD-RISC2 scores did not significantly vary by diag-
nosis of depression, GAD, or PTSD (Kruskal–Wallis



Fig. 1. Mean CD-RISC2 scores at baseline across groups. (1=general
population, 2=family medicine outpatients, 3=psychiatric outpatients,
4=depressed patients, 5=GAD patients, 6=PTSD patients).
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Chi Square(2)=1.45, P=0.48). See Fig. 1 for mean CD-
RISC2 scores across all groups.

There was a significant interaction between CD-
RISC2 scores and CGI-I scores of 1 or 2 (responders) in
PTSD trials (Wilcoxon Signed Rank Statistic=−64.5,
P=0.018); that is, patients who improved (responded
per CGI-I) also had improvement on CD-RISC2 scores.
There was not a significant interaction between CD-
RISC2 scores and CGI-I scores of 3, 4, or 5 (Wilcoxon
Signed Rank Statistic=17.5, P=0.505), suggesting that
patients who did not respond per CGI-I also did not
significantly improve on the CD-RISC2.

In the one double-blind, placebo-controlled trial in
the data set, an effect size of 0.46 was found in favor of
mirtazapine over placebo with respect to change in CD-
RISC2 score from baseline to final visit.

4. Discussion

Resilience has become an increasingly important
concept to measure, as increased resilience may be
related to neuropsychiatric disease prevention after ex-
posure to environmental stressors. Resilience may be an
important outcome measure in pharmacological trials of
neuropsychiatric agents.We have shown previously with
the development of the Connor-Davidson Resilience
Scale (CD-RISC) that resilience is a quantifiable con-
cept. Here, we have introduced the CD-RISC2, a two-
item version of the longer CD-RISC. Like its longer
originator, the two-item scale shows good test-retest
reliability, convergent validity, and divergent validity.
Further, the CD-RISC2 shows significant correlation
with the overall CD-RISC score as well as with each item
of the CD-RISC, suggesting that the two items of the
CD-RISC2 are good representatives of the overall scale
and the CD-RISC2 can be used in lieu of the CD-RISC.

PTSD patients had significantly lower baseline scores
on the CD-RISC2 compared with the general population,
family medicine clinic patients, and psychiatric out-
patients. Relative to PTSD, the CD-RISC2 may have
predictive utility as a screen for PTSD and is sensitive to
response to PTSD treatment. Finally, resilience in PTSD
(as measured by the CD-RISC2) seems to be differen-
tially modulated by different pharmacological agents.

There are several possible applications of the CD-
RISC2. It may be useful either as a quick screen, or as a
brief measure of resilience or progress after treatment. For
research, the scale could be used as an outcome measure
in treatment settings to measure effectiveness of contem-
porary resilience interventions, such as affecting cogni-
tive schemas, home environment, parenting practices,
and community resources (Mandleco and Peery, 2000).
As discussed previously, resilience has become increas-
ingly important to measure. For example, resilience may
be related to sympathetic-parasympathetic balance (Bra-
cha, 2004; Davidson et al., 2005). The scale could also be
used in studies of the biology of resilience.

There are several limitations to this report. First, the
CD-RISC2 items were chosen from the full CD-RISC
based on what items were thought to capture the essence
of resilience, a subjective approach, rather than based on
empirical criteria. Second, the CD-RISC2 assesses the
characteristics of resilience, but it does not assess the
resiliency process or provide information about theories
of resilience. Third, the scale has not been validated
against an objective measure such as response to neuro-
peptide Y to extreme stress (Morgan et al., 2000), al-
though the full scale has been shown to correspond to
increased norepinephrine transporter inhibition associ-
ated with venlafaxine XR in a study of heart rate
variability in depression (Davidson et al., 2005). Fourth,
the study cannot permit any firm conclusions regarding
the effectiveness of various psychopharmacological
agents in increasing resilience. Such conclusions must
await the conduction of prospective trials with adequate
power. Finally, the CD-RISC2 may be measuring a trait
or it may be a proxy measure for symptom status.
Because convergent validity analyses were done on
symptomatic patients, it is possible that correlations
between the CD-RISC2 and other measures were at least
partly due to anxiety or depressive symptoms. Of note,
however, there are data to support the notion that resil-
ience can be affected by treatment (Davidson et al.,
2006); in a randomized, double-blind, placebo-con-
trolled study of venlafaxine XR in PTSD, PTSD symp-
toms improved first and it was not until much later that
drug effects on resilience emerged, suggesting that re-
silience measures like the CD-RISC (which was used in
the latter study) or the CD-RISC2 do not merely reflect
symptom improvement.
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In summary, the CD-RISC2 is a brief, self-rated
measure of resilience with sound psychometric prop-
erties. This shortened scale may find greater applica-
bility and usage in clinical settings, something which
may become increasingly important in order to identify
patients who may be vulnerable to development of
neuropsychiatric disease.
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