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Abstract
Study design Cross-sectional psychometric study.
Objectives To compare psychometric properties of the Connor–Davidson Resilience Scale (CD-RISC) with 25, 10, and 2
items, and to assess the agreement between these versions in individuals with spinal cord injury (SCI).
Setting Standard psychological screening at a Dutch rehabilitation centre during the first 2 weeks of inpatient rehabilitation.
Methods Anonymous data from the psychological screening were analysed. CD-RISC outcomes were checked for floor and
ceiling effects. Internal consistency was assessed by calculating Cronbach’s α. Convergent validity was assessed by
Spearman’s correlation between resilience and anxiety, depression, passive coping, and life satisfaction. Agreement between
CD-RISC versions was examined by calculating intraclass correlation coefficients (ICCs), corresponding 95% confidence
intervals (CIs), and Bland–Altman plots.
Results Total CD-RISC scores were only skewed on the CD-RISC 2 (−1.12). There were no floor and ceiling effects.
Internal consistency of the 25-, 10-, and 2-item scales was good to moderate (0.90, 0.86, and 0.66, respectively). Good
convergent validity was shown only for the CD-RISC 10. Agreement was highest between the CD-RISC 25 and CD-RISC
10 with an ICC of 0.90 with 95% CI from 0.85 to 0.94.
Conclusions Out of the three CD-RISC versions, the CD-RISC 10 showed the best combination of reliability, validity, and
practicality. Therefore, this version is advised as measure of resilience in individuals with SCI in a rehabilitation setting.
Measurement of resilience could be part of a psychological screening to identify individuals at risk to develop psychological
problems after SCI.

Introduction

Resilience embodies the personal characteristics that enable
one to thrive in the face of adversities, such as a spinal cord
injury (SCI) [1]. Individuals with SCI are at risk for poor
adjustment to this disabling condition [2, 3]. Support of
mental recovery after the onset of SCI is, therefore, an

important part of the multidisciplinary treatment during
initial rehabilitation [4]. Focussing on strengths, such as
resilience, instead of focussing on a negative mental state,
contributes to the prevention of pathology and helps to
maintain and even improve physical and psychological
well-being [5]. Previous studies have shown the potential of
improving resilience by practicing positive psychology
interventions in individuals with SCI [6]. The identification
of individuals with low levels of resilience early after injury
is, therefore, important in the rehabilitation of individuals
with SCI.

A methodological review describes 15 different resi-
lience measurement scales [7], of which the Connor–
Davidson Resilience Scale (CD-RISC) 25 is one of the most
regularly used scales with the best psychometric properties
[7]. Two abbreviated versions of the CD-RISC 25 have
been published. The 10-item version is proposed in
response to a number of problems with the 25-item version
in exploratory factor analysis [8]. Around the same period,
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the 2-item version is introduced with the purpose of
decreasing administration time and increasing usage [9].

A literature search has revealed that the CD-RISC has
already been used among individuals with SCI [10–20]. In 2
of the 11 studies, psychometric properties of the CD-RISC
are examined, but both in multi-diagnostic samples. In one
study, high internal consistency reliability is reported, with
Cronbach α 0.93 for the 25-item version, 0.88 for the 10-
item version, and 0.76 for the 2-item version among indi-
viduals with severe accidental injuries (N= 115), including
30 participants with paraplegia in a rehabilitation setting
[10]. Based on good psychometric properties and practical
use, the authors support the application of the 10-item
version compared to the 25- and 2-item versions [10]. The
other study also found the psychometric properties of the
10-item version to be adequate among adults with dis-
abilities, including SCI, in a community setting [20].

Only 4 out of the 11 studies include exclusively indivi-
duals with SCI in inpatient rehabilitation, and none of these
4 compare the psychometric properties of the three versions
of the CD-RISC. Since there is potential to assess resilience
as part of the multidisciplinary inpatient rehabilitation
treatment, it is important to apply a practical, reliable, and
valid measure to rate resilience in individuals with a
recently acquired SCI.

Therefore, the research questions of this study are: (1) Do
the CD-RISC 25, CD-RISC 10, and CD-RISC 2 show equal
reliability and validity in individuals with a recently acquired
SCI in inpatient rehabilitation? (2) What is the agreement
between the CD-RISC 25, CD-RISC 10, and CD-RISC 2 in
this population? We hypothesised that: (1) all three versions
would show good psychometric properties, meaning they
show no floor or ceiling effects, show strong correlations with
scores on measures of anxiety, depression, passive coping,
and life satisfaction, and weak correlations with cause of SCI,
gender, level and completeness of the SCI, and age; and (2)
all three versions would show high agreement with each
other, and that the 10-item and the 2-item versions are in
agreement with the 25-item version.

Methods

The study consisted of a cross-sectional psychometric study
of prospectively collected data.

Participants and procedure

A brief psychological screening is part of the standard
psychological intake with every individual with a recent
SCI in our rehabilitation centre. Anonymous data out of the
psychological screenings that were performed between
March 2016 until November 2017 were retrieved from

medical files by the treating psychologist (CCMvL).
Inclusion criteria were: (1) inpatient rehabilitation because
of a recently acquired SCI or cauda equina syndrome, (2)
minimum age of 18 years at the time of the psychological
screening, and (3) completed at least the items covering the
CD-RISC 10 and CD-RISC 2. The CD-RISC 10 and CD-
RISC 2 scores were extracted from the completed original
version.

Measures

Resilience was measured with the CD-RISC 25. The ori-
ginal CD-RISC comprises 25 statements on how one has
felt over the past month. The response scale has a 5-point
range: 0 (not true at all), 1 (rarely true), 2 (sometimes true),
3 (often true), and 4 (true nearly all of the time). Scores are
added up to a maximum score of 100, meaning high resi-
lience [1]. The shortened version CD-RISC 10 includes 10
items that scored best on salient loadings on the ‘hardiness’
and ‘persistence’ factors, with a maximum overall score of
40 [8]. The 2-item CD-RISC 2 includes only statement 1
('Able to adapt to change') and statement 8 ('Tend to
bounce back after illness or hardship') with a maximum
score of 8 [9].

Anxiety and depression were measured with the Hospital
Anxiety and Depression Scale (HADS). The HADS consists
of 14 statements about the past week with a 4-point
response scale (score 0–3). These 14 statements are split up
into 7 anxiety indicators and 7 depression indicators. For
each scale, a maximum score of 21 can be obtained, indi-
cating a high probability of anxiety/ depression [21]. Scores
of 0–7 indicate 'non-(clinical) cases', 8-10 'possible/
doubtful cases', and ≥11 'clinical/ definite cases' [22].
The HADS has proven to be a valid and reliable measur-
e of anxiety/ depressive feelings in individuals with SCI
[23, 24].

Passive coping was measured by the passive coping
subscale from the Utrechtse Coping List (UCL) [25]. This
subscale comprises seven statements, describing reactions
to problems. Individuals indicate whether these reactions
are ‘rarely or never’, ‘sometimes’, ‘often’, or ‘very often’
applicable for them. The total score ranges from 7 to 28 and
a high score indicates high use of passive coping strategies.
Norm values classify the total score as being ‘very high’,
‘high’, ‘average’, ‘low’, or ‘very low’, compared with
healthy control population [25]. The UCL is shown to be
valid and has been used in individuals with SCI before [25–
27].

Life satisfaction was measured with the two Life Satis-
faction questions (2LS). The first question asks about
satisfaction with one’s life in the present that can be
answered on a 6-point scale, from 1 (very unsatisfying) up
to 6 (very satisfying). The second question asks to compare
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life satisfaction in the present to the situation before the SCI
on a 7-point scale, from 1 (much worse) up to 7 (much
better). Answers on both questions were summed to cal-
culate an overall score (range 2–13) of life satisfaction. This
scale has found to be valid in individuals with
SCI [28].

Statistical analyses

Statistical analyses were performed using SPSS, version 25
(IBM, Armonk NY). Floor and ceiling effects were con-
sidered to be present if 15% or more of the individuals
achieved the lowest or highest possible scores on the CD-
RISC, respectively. Skewness between −1 and 1 was
considered acceptable. Internal consistency was examined
using Cronbach’s α, requiring both a coefficient of ≥0.70
and all items showing corrected item-total correlation
coefficients of ≥0.30 [29].

Convergent and divergent validity of the three CD-RISC
versions were assessed by examining Spearman's correla-
tion coefficients between these versions and four convergent
reference measures, and five divergent reference measures.
Strong correlations (r ≥ 0.50) were expected between each
of the CD-RISC versions and measures of the related con-
cepts anxiety, depression, passive coping, and life satis-
faction. Weak correlations (r ≤ 0.30) were expected with
cause of SCI, gender, level and completeness of the SCI,
and age. We considered validity to be confirmed if, overall,
at least 75% (7:9) of the nine expectations were confirmed
[29].

Agreement between the three CD-RISC versions was
examined with intraclass correlation coefficients (ICCs).
The ICCs and corresponding 95% confidence intervals
(CIs) were calculated based on a single rating, absolute-
agreement, with a two-way mixed-effects model. For ICC
values, the following interpretation guidelines were used:
‘poor’ (<0.50), ‘moderate’ (0.5–0.75), ‘good’ (0.75–0.90),
and ‘excellent’ reliability (>0.90) [30]. In addition, Bland–
Altman plots, limits of agreement (±1.96 × SDdifference), and
95% CIs were provided. For this purpose, total scores on the
CD-RISC 10 and CD-RISC 2 were converted to the same
0–100 scale as used in the original version. Incomplete
scores on the 25-item scale were completed by multiplying
the mean total score of the questions that were answered by
25.

Results

Participant characteristics

The final sample consisted of 74 individuals with a recently
acquired SCI or cauda equina syndrome. Most (62.2%)

were male and the mean age in this group was 55.8 (SD
17.9) years. American Spinal Injury Association (ASIA)
Impairment Scale (AIS) grades were: A (13.5%), B (5.4%),
C (16.2%), and D (64.9%). Type of SCI was tetraplegia
(44.6%), paraplegia (37.8%), and cauda equina syndrome
(17.6%). Aetiology of SCI was traumatic in 50% of the
participants. In the non-traumatic group, 45.9% of the SCIs
were caused by vascular diseases, benign or malignant
tumour, bacterial causes, or neglected hernia symptoms. For
three individuals, aetiology was unknown. Mean scores on
the HADS were 6.2 (SD 4.5) for anxiety and 6.4 (SD 4.7)
for depression. Passive coping, compared with a healthy
population, was average with a mean score of 3.2 (SD 1.1).
The mean life satisfaction score was 5.0 (SD 2.2).

Outcomes on resilience

Table 1 shows the scores on the CD-RISC versions. No
floor or ceiling effects were found. The negative skewness
values indicate that there were less individuals scoring low
on the CD-RISCs than that there were individuals scoring
high. The scores on the CD-RISC 2 were somewhat higher
compared to the other versions and showed a skewness
outside the acceptable range.

Internal consistency

Table 1 also shows that Cronbach’s α value was highest
(0.90) for the CD-RISC 25 and lowest (0.66) for the CD-
RISC 2. For the CD-RISC 10 and CD-RISC 2, all questions
showed a correlated item-total correlation value of >0.30.

Table 1 Resilience in individuals with SCI in inpatient rehabilitation:
internal consistency and outcomes on resilience

CD-RISC 25 CD-RISC 10 CD-RISC 2

Score distribution

Mean total score (SD)

Raw score 69.6 (13.9) 28.5 (6.4) 5.95 (1.6)

Converted score 69.6 (13.9) 71.3 (16.1) 74.3 (20.0)

Lowest and highest total score

Raw score 32–100 10–40 1–8

Converted score 32–100 25–100 13–100

Median score (interquartile range)

Raw score 69.5 (63.0–78.3) 29.0 (25.0–32.0) 6.0 (5.0–7.0)

Converted score 69.5 (63.0–78.3) 72.5 (62.5–80.0) 75.0 (62.5–87.5)

Skewness −0.38 −0.60 −1.12

Internal consistency

Cronbach’s α 0.90 0.86 0.66

Corrected item-total correlation values

n Items >0.3 (range) 22 (0.30–0.75) 10 (0.42–0.72) 2 (0.49)

n Items <0.3 (range) 3 (0.15–0.29) None None

SCI spinal cord injury. Measures: Resilience – Connor-Davidson
Resilience Scale (CD-RISC)

362 H. Kuiper et al.



Three of the 74 participants did not answer all 25 CD-
RISC questions; however, the questions included in the 2-
item and 10-item versions were completed by all
participants.

Concurrent and divergent validity

The CD-RISC 10 scored most positively on the validity test
with 89% of the expectations confirmed; three out of four
convergent validity tests and all five divergent validity tests
(Table 2). Overall correlation values on divergent validity
were closest to zero on the CD-RISC 10 as well. For the
CD-RISC 25 and CD-RISC 2, six out of the nine expec-
tations were confirmed. Depression correlated negatively

with resilience according to all three CD-RISC scales and
life satisfaction did not correlate with resilience according to
each of them.

Evaluation of agreement

Table 3 shows that the CD-RISC 25 and CD-RISC 10
model accounts for the highest explained variance (81.5%)
as confirmed by the correlation between those scales. The
degree of this correlation (ICC= 0.90) and agreement
between them (good to excellent) showed high reliability.
Bland–Altman plots with limits of agreement and 95% CIs
are displayed in Fig. 1. All plots showed that the differences
between the CD-RISC versions are higher in individuals
who scored lower on resilience.

Discussion

The purpose of the present study was to compare the psy-
chometric characteristics of the CD-RISC with 25, 10, and 2
items and to assess the agreement between these versions
among individuals with a recently acquired SCI during
inpatient rehabilitation. Total CD-RISC scores were only
skewed on the CD-RISC 2. No floor and ceiling effects
were found and internal consistency of the 25-, 10-, and 2-
item scales was good to moderate. Good convergent validity
was shown only for the CD-RISC 10 and agreement was
highest between the CD-RISC 25 and CD-RISC 10 model.

Internal consistency statistics of the three CD-RISCs
were most satisfying for the CD-RISC 10. Further, only 3
out of the 25 items of the CD-RISC 25 had a corrected item-
total correlation value above the threshold of 0.3, while for
the CD-RISC 10 this value accounted for all 10 items.
However, since Cronbach’s alpha is sensitive to the number
of items in a scale and the CD-RISC 2 has only two
questions, this shortest version might be seen as internally
consistent as well. Our results are comparable with the
Cronbach α values (0.93 on the CD-RISC 25, 0.88 on the

Table 2 Convergent and divergent validity

Variable Spearman's correlation

Resilience
(CD-RISC 25)

Resilience
(CD-RISC 10)

Resilience
(CD-RISC 2)

Convergent validity

Anxiety −0.39* −0.53* −0.34*

Depression −0.51* −0.58* −0.54*

Passive coping −0.46* −0.51* −0.30*

Life satisfaction
overall

0.14 0.22 0.18

Divergent validity

Cause of SCI −0.18 −0.03 −0.20

Gender −0.00 −0.09 −0.03

Impairment level
(AIS)

0.03 0.06 0.18

Completeness 0.02 0.01 0.13

Age −0.16 −0.15 −0.09

Measures: Resilience – Connor-Davidson Resilience Scale (CD-
RISC), Depression and Anxiety – Hospital Anxiety Depression Scale
(HADS), passive coping – Utrechtse Coping List (UCL), Life
satisfaction – total score on the two single questions from the Life
Satisfaction questions (2LS), Impairment – American Spinal Injury
Association (ASIA) Impairment Scale. *p < 0.01

Table 3 Agreement measures

Model Correlation
coefficient

Explained
variance (%)

Intraclass correlation
coefficient (ICC)

ICC 95%
confidence Interval

Agreement

(single measures) (lower bound to
upper bound)

CD-RISC 25 and
CD-RISC 10

0.90 81.5 0.90 0.85 to 0.94 Good to excellent

CD-RISC 25 and
CD-RISC 2

0.55 30.3 0.51 0.32 to 0.66 Poor to moderate

CD-RISC 10 and
CD-RISC 2

0.70 48.6 0.69 0.55 to 0.79 Moderate to good

Measures: Resilience – Connor-Davidson Resilience Scale (CD-RISC). All three models were statistically significant
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CD-RISC 10, and 0.76 on the CD-RISC 2) found among
individuals with severe accidental injuries [9].

It is not surprising that all three scales showed a corre-
lation between resilience and depression; several studies

have reported this correlation [12, 15]. However, it is sur-
prising that the original scale and the CD-RISC 2 did not
correlate ≥75% with the convergent criteria, since many
studies reported correlations with anxiety, passive coping,
and life satisfaction [12, 14, 18, 20]. These correlation
differences between the CD-RISC 10, and the 25- and
2-item versions might partly be explained by the setting of
our study in which the individuals completed the screening
early after the onset of the SCI, in contrast with measure-
ment time periods (post rehabilitation) in other studies
[18, 20]. However, the other two studies both collected data
at three time periods, including shortly after admission. At
that time period, resilience was correlated to anxiety and
satisfaction with life as well [12, 14]. Another explanation
might be found in the diverging instruments used to assess
the criteria measurements. In one of the studies, anxiety was
measured by the Depression, Anxiety, and Stress Scale 21
[18]. Satisfaction with life was examined with the Satis-
faction With Life Scale in another study [14]. At the start of
the present study, it was considered to test correlations
between resilience with physical functioning, mobility,
pain, and fatigue as well. However, we did not find studies
that repeatedly confirmed such correlations and, therefore,
these measures were not included in the validity tests.

According to the agreement statistics, the questions from
CD-RISC 10 represent the original CD-RISC 25 the best.
High agreement was expected since 10 items are common
to both scales and those 10 items were chosen based on
multiple exploratory and confirmatory factor analyses [8].
The lower agreement between the CD-RISC 2 and the CD-
RISC 25 was not surprisingly as well, since only two items
are common to both scales. This effect is increased by the
fact that both CD-RISC 2 questions are classifiable as
‘hardiness’ and were chosen based only on subjective rea-
sons and not on empirical criteria [9]. Taking in mind the
time that could be saved and the moderate agreement data
between the CD-RISC 2 and CD-RISC 10, one still may
consider the clinical use of the CD-RISC 2 as well. On the
contrary, one may also suggest that the CD-RISC 2 com-
prises a one-sided approach of the broad concept of resi-
lience. This idea is in accordance with the difference
between the explained variance of the CD-RISC 10 and
CD-RISC 2 with the overall scale (81.5–30.3= 51.2%).

Most of the individuals with SCI in a rehabilitation set-
ting showed high resilience according to the CD-RISC
results. This finding is comparable with a study in which
was found that 54% of the 80 individor multiple trauma
were resili/or multiple trauma were resilient [31].

Limitations of the current study

A number of limitations need to be considered. First, the
study was not subjected to a sample size calculation.

Fig. 1 Bland-Altman plots of the differences between total scores on
the Connor-Davidson Resilience Scale (CD-RISC)s compared related
to the mean total scores on these CD-RISCs. Each dot represents an
individual participant with SCI in a rehabilitation setting (N= 74). a
Differences between total scores on the 25-item and the 10-item CD-
RISCs related to the mean total scores on the 25-item and the 10-item
CD-RISC. The mean difference score (−1.7) and limits of agreement
are represented by the horizontal lines. The 95% CI of the difference
was −3.15 to −0.16. b Differences between total scores on the 25-
item and the 2-item CD-RISCs related to the mean total scores on the
25-item and the 2-item CD-RISC. The mean difference score (−4.7)
and limits of agreement are represented by the horizontal lines. The
95% CI of the difference was −8.61 to −0.85. c Differences between
total scores on the 10-item and the 2-item CD-RISCs related to the
mean total scores on the 10-item and the 2-item CD-RISC. The mean
difference score (−3.1) and limits of agreement are represented by the
horizontal lines. The 95% CI of the difference was −6.35 to 0.20
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Nonetheless, data from 74 individuals were expected to be
sufficient for this type of study [29]. Second, with respect to
representativeness, the mean age in this group was higher
and the percentage of individuals with a complete injury
was lower in comparison with individuals from similar
populations [11, 13, 15]. Third, participants were not asked
about their history of other adversities. Experience with
previous adversities may have influenced the way indivi-
duals cope with SCI. Likewise, it may also have influenced
their ideas about their coping with such adversities, and
therefore how they answered the CD-RISC questions.
Another form of response bias might be caused by the self-
reporting design of the instruments. Fourth, participants
completed the CD-RISC 25 only; the results of the CD-
RISC 10 and CD-RISC 2 were derived from this original
instrument. Hence, the actual answers on a shorter version
might have been slightly different from the answers on the
original version since these answers might be influenced by
the presence of other questions. A final limitation of the
current study is that only Dutch individuals participated.
This means that generalisation of the results to other
countries asks for caution.

Conclusions

Our study found good to excellent psychometric properties
of the CD-RISC 10, confirming its reliability and validity in
individuals with SCI in inpatient rehabilitation. The CD-
RISC 2 showed moderate psychometric properties and
might be used if time is of the essence. Nonetheless, this 2-
item scale yields a less complete impression of someone’s
resilience. Future research should for example evaluate
whether low levels of resilience during the first weeks of
rehabilitation predict lower psychological functioning at the
end of inpatient rehabilitation. Additional research may
focus on the practical use of the CD-RISC 10 in individuals
with a recently acquired SCI in a rehabilitation setting.
Information from such studies could serve as guidance for
clinical, positive psychology interventions for individuals
with a recently acquired SCI in a rehabilitation setting.

Data archiving

The datasets analysed during the current study are available
from the corresponding author on reasonable request.
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