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Abstract

Objective: The current study was to compare the psychometric properties of the 25-item version (CD-RISC25),
10-item Connor-Davidson version (CD-RISC10) and 2-item Connor-Davidson version (CD-RISC2) in rehabilitation
patients after injury.

Method: A sample of 115 Chinese patients was measured by CD-RISC25, CD-RISC10 and CD-RISC2, PTSD
Checklist-Civilian Version (PCL-C) and Symptom Checklist-90-Revised (SCL-90-R) during the rehabilitation period.

Result: (1) Cronbach’s alpha values indicated sufficient and high reliability to provide confidence in interpreting
the score for the three versions; (2) The resilience measured by CD-RISC25 and CD-RISC10 both correlated
negatively and significantly with PTSD and mental health problems, while this was not observed when resilience was
measured by CD-RISC2; (3) Through ROC curves analyses, the CD-RISC25 and CD-RISC10 had similar
discrimination for positive/negative group of SCL-90 and PTSD/non-PTSD.

Conclusion: The results supported the application of CD-RISC10 in clinical researches due to its excellent
psychometric properties and time efficiency.

Keywords: Resilience; Rehabilitation; PTSD; Mental health 
problems; Unintentional injury

Introduction
Unintentional injuries such as car accidents, fights, industrial injury 

and natural disasters almost occur daily in our life. Previous researches 
reported that many people who had experienced catastrophic events 
may exhibit physical disability accompanied by certain psychological 
problems, such as depression, phobia and posttraumatic stress disorder 
(PTSD) [1,2]. It was found that up to 38% of injured patients were 
depressed about 6-12 months after injury [3,4]. Ryb et al. [5] also 
reported that injured patients were more likely to commit suicide 
compared with general population, and PTSD was more common after 
physical injuries, with 10% to 22% of injured patients [6,7]. 
Epidemiological investigation showed PTSD occurs in approximately 
40% of people suffering car accidents, 78.6% suffering explosion 
accidents and 47% suffering sexual trauma in Chinese population [8,
9].

However, some rehabilitative patients may cope well with negative 
events and pull through after injuries. This was due to the individuals’ 
ability to bounce back that defined as resilience. Resilience was an 
indicator of good adjustment in the face of trauma, loss and other 
adverse life events [10,11]. Resilient and hardy characteristics were 
associated with better physical and mental health outcomes, more 
positive adaptive behaviors to negative life events [12]. Therefore, 
many researchers engaged in the studies of resilience and rehabilitation 
[1,13]. Quale and Schanke [14] identified three trajectories of 
psychological adjustment of eighty in patients with a severe injury at a 
rehabilitation hospital. Classification into the three

trajectories was based on symptoms of psychological distress
(posttraumatic stress disorder, depression, anxiety, and negative
affect) and participants’ level of positive affect at admission to and
discharge from the rehabilitation hospital. Finally, the results indicated
that most common trajectory was the resilience trajectory (54%),
followed by the recovery trajectory (25%) and the distress trajectory
(21%). An adaptation pattern characterized by resilience was found to
be the most common response to an acquired severe injury.

Furthermore, Bonanno and his colleagues [15] investigated 233
participants’ longitudinal trajectories of depression and anxiety
symptoms following spinal cord injury (SCI), which found that the
majority of SCI patients demonstrated considerable psychological
resilience.

Nevertheless, Resilience is a complex construct that is difficult to
define and to measure, and the dearth of measuring methods may
restrict empirical studies on resilience. Although in the past few years,
there was an increase in the number of measures to assess resilience.
Researchers developed scales that specifically measure resilience
including the Resilience Scale [16], the Ego Resilience Scale [17], the
Connor-Davidson Resilience Scale [12] and the Resilience Scale for
Adults [18].

Among these measures, Connor-Davidson Resilience Scale was the
most widely used scale till now [12]. It was initially applied in general
population, such as primary care patients, psychiatric outpatients and
PTSD samples, with good internal consistency, test-retest reliability,
convergent and divergent validity. The 5-point Likert scale consists of
25 items using a ranging from 0 (not true at all) to 4 (true nearly all of
the time), with higher scores reflecting higher resilience. Afterwards,
some researchers began to explore a short version of CD-RISC

Peng et al., J Psychiatry 2014, 17:6 
DOI: 10.4172/2378-5756.1000153

Research Article Open Access

J Psychiatry
Journal of Psychiatry, an open access

Volume 17 • Issue 6 • Psychiatry-14-112

Jo
urn

al of Psychiatry

ISSN: 2378-5756

Journal of Psychiatry
Jo

urn
al of Psychiatry

ISSN: 2378-5756



considering the time efficiency. In 2007, a briefer version of CD-
RISC-10 was developed which addressed resilience as a unitary
dimension [19]. CD-RISC10 was derived on the basis of exploratory
and confirmatory factor analyses in large student samples; its shorter
length offers a more homogeneous factorial basis and less respondent
burden while providing comparable information as the longer scale
(e.g. the 25-item and 10-item scales correlate >0.90). Results from
1,743 undergraduate students indicated good internal consistency and
construct validity of the measure. However, in contrast with the bulk
of previous researches that have been performed with the assessment
of CD-RISC25, there still have been limited publications based on the
CD-RISC10, though the application of CD-RISC10 is increasing.
Campbell-Sills et al. [20] studied demographic and childhood
environmental predictors of resilience in a community sample, and
offered new information about demographic and environmental
correlates of self-reported resilience measured by CD-RISC10 in a
large community sample. In addition, psychometric properties of the
CD-RISC10 were examined in Chinese earthquake victims. The
conclusion was that the Chinese version of the CD-RISC10 had
excellent psychometric properties, and was applicable for Chinese
people [21]. In addition, Vaishnavi et al. [22] had introduced a two
item version of the longer CD-RISC. Like its longer originator, the
two-item scale showed good test-retest reliability, convergent validity,
and divergent validity. Further, the CD-RISC2 had 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 were
good representatives of the overall scale and the CD-RISC2 could be
used in lieu of the CD-RISC. However, there was no study to compare
the psychometric properties of different versions of CD-RISC,
especially in clinical patients.

Given the background above, the present study aimed at examining
the psychometric properties and verifying the applicability of the three
versions for assessing resilience in clinical patients during the
rehabilitation period after trauma. We expect to find a resilience
measure not only have its high psychometric properties but also show
much time efficiency.

Methods

Respondents and procedures
The study was approved by the ethics committee of the 3 hospitals 

and all participants completed the informed consent process including 
verbal and written informed consent. 136 participants were recruited 
from rehabilitation inpatient clinics in 3 hospitals in Chongqing, 
China. The participants were asked to complete a separate response 
booklet with structured, anonymous, and self-reported questionnaires. 
Participants were carefully selected using stringent inclusion and 
exclusion criteria. The inclusion criteria for the participants are as 
follows: (1) all participants had experienced severe accidental injuries;
(2) able to read and understand the questionnaires; (3) no history of 
traumatic brain injury (TBI) and consciousness disorder. Data from 21 
participants including 11 patients with paraplegia and 10 with multiple 
fractures were excluded because these participants failed to respond to 
all of the items on the survey. The final sample comprised 31 females 
(26.9%) and 84 males (73.1 %), with the age ranged from 14 to 64 
(M=38.73, SD=11.58). Taken thedemographic variables into account, 
there were 48 participants with high school diploma, 40 with 
bachelor’s degree, 22 with master’s degree, and 5 with doctoral degree. 
63 patients were employed and 52 were not. With regard to marital

status, 94 were married (81%) and 21 were never married (19%). There
are 30 patients with paraplegia, 26 with multiple fractures, 32 with
pelvic fractures and 27 with peripheral nerve injuries, which didn’t
affect the limbs motor function, and could write and respond to the
questions.

Measures
Connor-Davidson Resilience Scale (CD-RISC): The CD-RISC is a

25-item 5-point Likert type assessment which measures the ability to
cope with stress and adversity. Responses were made on a ranging
from 0 (not true at all) to 4 (true nearly all the time) [12].The CD-
RISC has demonstrated adequate internal consistency, test-retest
reliability, and convergent and divergent validity in general population
and patient samples. Total scores range from 0 to 100, with higher
scores reflecting greater resilience. To improve the read ability among
Mainland Chinese, translations and back-translations were made by
Yu and Zhang. The Chinese version demonstrated good psychometric
properties [23].

10-item Connor-Davidson Resilience Scale (CD-RISC10): The new
10-item CD-RISC was extracted from the original 25-item CD-RISC,
which includes item 1, 4, 6, 7, 8, 11, 14, 16, 17 and 19. Respondents
rated items on a scale from 0 (not true at all) to 4 (true nearly all the
time). The CD-RISC10 is uni-dimensional and displays good internal
consistency, discriminant validity and construct validity [19].

2-item Connor-Davidson Resilience Scale (CD-RISC2): Two items
from the CD-RISC were used (the CDRISC2), 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. Respondents rated items
still on a scale from 0 (not true at all) to 4 (true nearly all the time).
The CD-RISC2 has sound internal consistency, test-retest reliability,
convergent validity, and divergent validity [22].

PTSD Checklist-Civilian version (PCL-C): The PCL is a 17-item
self-report checklist based on the DSM-IV diagnostic criteria for
PTSD. Respondents rate the frequency of occurrence of each symptom
on a 1-5 scale anchored by (Not at all) and (often) with an
intermediate rating labeled (sometimes) [24]. Responses reflected
symptoms resulting from any intrusive or traumatic events. The PCL-
C had been translated into Chinese and possessed good internal
consistency, test-retest reliability, and convergent validity. The
screening criterion of PTSD is over 38 points [25].

The Symptom Checklist-90-Revised (SCL-90-R): Respondents rate
items on a 5-point scale reflecting their distress during the past 7 days.
This 5-point Likert instrument is a multi-dimensional check list
comprising 9 subscales (somatization, obsessive-compulsive,
interpersonal sensitivity, depression, anxiety, hostility, phobia,
paranoid ideation, and psychotics) [26]. The scale with good reliability
and validity in Chinese sample has been validated and widely used in
China, which can reflect individuals’ mental health level effectively.
Individual with total score exceeding 160 points were screened as
positive referring to the DSM-IV [27].

Statistical analysis
Descriptive statistics were calculated on the three scales. In order to

determine which scale of the three versions was much more closely
correlated to PTSD and SCL-90, Pearson’s correlation was conducted
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to study the criterion validity. ROC curves analyses were used to 
examine the discrimination for PTSD/non-PTSD and positive/
negative patients of SCL-90. SPSS software version 18.0 was performed 
for data analyses and p<0.05 (two-tailed) was considered statistically 
significant.

Result

Reliability and validity of the three versions of CD-RISC
The reliabilities of the three versions were evaluated with internal

consistency (Cronbach’s alpha) [28]. The alpha value of CD-RISC25,
CD-RISC10 and CD-RISC2 were 0.93, 0.88 and 0.76, respectively. For
the three versions, Cronbach’s alpha values indicated sufficient and
high reliability to provide confidence in interpreting the score.

Criterion validity of the three versions
The correlations of resilience (measured by the three versions) with

PTSD and SCL-90 could be viewed in Table1. There existed
significantly negative relationship between resilience (measured by
CD-RISC25 and CD-RISC10) and PTSD or mental health problems
(p<0.01). The two versions both showed acceptable and good criterion
validity. However, there were no significant correlations when
resilience was measured by CD-RISC2 (p>0.05).

PTSD SCL-90

Resilience(CD-25 items) -0.506** -0.466**

Resilience (CD-10 items) -0.531** -0.479**

Resilience (CD-2 items) -0.365 -0.327

Table 1: The relationships among resilience measured by three 
versions, PTSD and SCL-90(n=115). *p<0.05; **p<0.01

Discrimination for SCL-90 and PTSD of CD-RISC25 and
CD-RISC10

The results of ROC curves analyses were showed in Table2. No
significant difference existed between the areas under CD-RISC25 and
CD-RISC10 ROC curves (p=0.806 (for SCL-90), p=0.750 (for PTSD),
p>0.05). The above data were represented graphically in Figure 1 and
Figure 2. Table 2 displayed best cut-off point, the sensitivity and
specificity for each of the 4 ROC curves.

ROC Curve Best cut-
off Point

Sensitivity Specificity AUC p value

CD-RISC25/SCL-90 57.5 0.730 0.628 0.717
0.806

CD-RISC10/SCL-90 21.5 0.730 0.705 0.730

CD-RISC25/PTSD 45.5 0.578 0.914 0.764
0.750

CD-RISC10/PTSD 19.5 0.667 0.843 0.785

Table 2: The data of ROC curve analysis on each curve, *p<0.05,
logistic regression for comparing the curve areas between the ROC
curves of CD-RISC25 and CD-RISC10.

Figure 1: ROC curves of CD-RISC25 and CD-RISC10 for the
sensitivity and 1-specificity of discriminating between positive and
negative patients of SCL-90.

Figure 2: ROC curves of CD-RISC25 and CD-RISC10 for the 
sensitivity and 1-specificity of discriminating between patients with 
PTSD and non-PTSD.

Discussion
This study aimed to compare the 2-item, 10-item and 25-item

versions of Connor-Davidson Resilience Scale in a sample of Chinese
patients undergoing rehabilitation after injuries. Results showed that
CD-RISC10 and CD-RISC25 had superior psychometric properties
when compared with CD-RISC2. However, a shortened version may
be more beneficial because of saving time. Thus, the CD-RISC10
version could be a satisfactory and convenient alternative for use in
clinical researches.

The study found that the internal consistency was satisfied for each
version of CD-RISC. For the three versions, Cronbach’s alpha values
indicated sufficient and high reliability to provide confidence in
interpreting the score. Previous researchers had reported similar
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results of the psychometric properties of the scales [21]. Criterion 
validities of the three versions were evaluated in the current study. 
Resilience scores measured by CD-RISC10 and CD-RISC25 correlated 
with PTSD or mental health problems negatively and significantly. 
The results were congruent with the previous literature that showed 
resilience buffered mental health problems such as depressive 
symptoms [29,30]. In addition, White et al. [31] assessed predictors of 
resilience in a trauma survivor sample, and their results indicated that 
there were significant correlations among resilience, satisfaction with 
life, spirituality, and depressive symptoms. However, there were no 
significant correlations when resilience was measured by CD-RISC2 in 
our research, which was different with the study results of Vaishnavi et 
al. [22]. They reported that CD-RISC2 was significantly relative to 
PTSD, and it may have predictive utility as a screen for PTSD and is 
sensitive to response to PTSD treatment.

The receiver operating characteristic curve was used to determine
the performance of CD-RISC25 and CD-RISC10. The area under an
ROC curve is a reasonable summary of the overall responsiveness of
the measure. With the two versions of CD-RISC applying to the same
group of patients, the larger the area under the curve of the measure,
the greater the measure’s consistency with the judgments as the
positive group. The best cut point of the four curves can be a reference
to differentiate patients from healthy, but the value was limited by the
small sample. In addition, the sensitivity and the specificity of the
curves were similar. The AUC (Area under Curve) of CD-RISC10
appeared better than that of the CD-RISC25, but there was no
significant difference between them through analyses. In short, the two
versions of CD-RISC demonstrated good discrimination for SCL-90
and PTSD. The results agreed with the study in Chinese earthquake
victims [19]. All showed that to some extent the resilience evaluation
measured by CD-RISC10 could differentiate people with PTSD or
Psychotic symptoms from healthy.

Limitations
There are several limitations that should be noted in this study.

First, all of the instruments that were utilized consisted of self-report
measures, which may call into question the possibility of a response
bias. Second, the current sample is relatively small, which needs to
enlarge the sample in the future to better verify the results. In addition,
our results should be replicated in other clinical or non-clinical
populations especially the populations outside of China.

Conclusions
Despite these limitations, our study found that CD-RISC10 was a

more appropriate instrument considering its excellent psychometric
properties and time efficiency compared with CD-RISC25 and CD-
RISC2. On this account, the brief measure of resilience had much
more applicability and usage in clinical researches. In the future study,
CD-RISC10 should be put into use in clinical resilience survey.
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