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Abstract
This study aimed to assess the psychometric properties of the 10-item Connor–Davidson Resilience Scale (CD-RISC10) 
and generate normative data for Chinese adolescents. A total of 24,499 participants (male 52.1%, mean age 13.3 years) were 
enrolled in the school-based survey among 132 secondary schools in Hong Kong during 2017. The CD-RISC10 showed high 
reliability and confirmatory factor analysis supported a unidimensional structure. Metric invariance across the gender, age, 
and grade subgroups was demonstrated. CD-RISC10 scores were positively correlated with psychological well-being and 
negatively correlated with mental distress. Male and younger students had higher resilience scores. There were significant 
interaction effects of gender and age/grade, with CD-RISC10 scores decreasing with age/grade in females while similar 
trends were not observed in males. Overall, the findings suggest that CD-RISC10 is appropriate for use in Chinese adoles-
cents. The availability of normative data will facilitate the interpretation and comparison of research results in future studies.
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Introduction

Adolescence is a period of stressful challenges, during which 
individuals undergo extensive physical, psychological, emo-
tional, and personality formation. Adolescents are exposed to 
various risks and stressors related to relationships, academic 
stress, violence, and health threats [1]. Mental health prob-
lems affect 10–20% of children and adolescents worldwide 
and have long-lasting effects [2, 3]. The situation in Hong 
Kong is no less worrying: evidence has shown that 16.4% of 
adolescents in Grades 7–9 were diagnosed as having mental 
disorders and an additional 22% had related symptoms [4]. 
Adolescents in Hong Kong might be extremely vulnerable 
to mental distress, as living in a fast-paced and competitive 
international city well known for its high-density population 

and housing. Parents always have high expectations of their 
children and young people are raised to excel due to a high-
pressured, exam-oriented education system [5]. Lack of 
sleep is often reported among students and the increasing 
rate of suicide ideation and attempts amongst Hong Kong 
students in the past decade has aroused considerable concern 
[6]. It is hence especially essential for Hong Kong adoles-
cents to learn positive adaption and successful coping with 
negative events and stressors to attain personal well-being.

In recent mental health research, the concept of resilience 
has received increasing attention as an important area of pos-
itive psychology [7]. Resilience is associated with reduced 
risks of mental disorders (e.g., depression, anxiety, and post-
traumatic stress disorder) and risky health behaviors (e.g., 
substance use, unprotected sex, and violence behavior) in 
spite of adversities among adolescents [8]. Adolescents with 
weaker resilience are more likely than others to report inter-
personal conflict (e.g., disconnection with others) and poor 
academic performance [9, 10]. Resilience has been com-
monly defined as a personality trait [11] or a cognitive pro-
cess [1]. Some researchers suggested that resilience should 
be considered as a positive trait which represents the abilities 
to bounce back or recover from negative events and adver-
sities [11]. Other researchers described resilience as the 
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process of overcoming the negative effects of risk exposure, 
coping successfully with traumatic experiences, and avoid-
ing negative trajectories associated with risks [1]. Another 
angle is to consider both the trait and process aspects, which 
view resilience as a stable trajectory of healthy functioning 
across time following adversity that includes the capacity for 
the processes of generative experiences, cognitive flexibility, 
and positive emotions [12].

The Connor-Davidson Resilience Scale (CD-RISC) is 
one of the most commonly used instruments for measuring 
resilience, which focuses on the personal trait and ability to 
endure difficult experiences [13]. It has undergone exten-
sive validation that have shown adequate psychometrics 
performance in clinical and community settings, and has 
been translated into several languages (e.g., Indian [14] and 
Chinese [15]). The original version includes 25 items and 
five factors: (1) personal competence, high standard, and 
tenacity, (2) trust in one’s instincts, tolerance of negative 
affect, and the strengthening effects of stress, (3) positive 
acceptance of change and secure relationships, (4) control, 
and (5) spiritual influences. Subsequent studies involving 
different age groups and cultures however, revealed unstable 
factor structures. Campbell-Sills and Stein therefore made 
a series of empirically driven modifications, resulting in a 
10-item unidimensional scale that demonstrated excellent 
psychometric properties, which was highly correlated with 
the original version (r = .92) [16]. This short version has 
been easily adapted and implemented in large scale epidemi-
ology studies [17, 18] and validated in different populations, 
including Spanish university students [19], French women 
[20], Chinese earthquake victims [18], and Australian ath-
letes [21]. Strong associations between the 10-item CD-
RISC scores and a wide range of constructs related to mental 
health and affect were found [18, 21]. To our knowledge, no 
population-based studies have investigated the psychometric 
properties of the 10-item CD-RISC in Chinese adolescents.

Resilience is determined in a diverse array of genetic, 
biological, psychological, social and cultural factors [16]. 
The level of resilience may vary across countries and popu-
lations [22]. Population-based norms on resilience measures 
are therefore potentially useful. Specifically, in the absence 
of defined cut-off points, as in the cases of resilience and 
many psychopathology measures, normative data of resil-
ience facilitates interpretation of individuals’ scale scores 
or group mean scores. Deviations from the norm’s central 
tendency can be used to identify at-risk persons or tracking 
population shifts in resilience over time [23]. Population 
norm can also be used for comparing different subpopula-
tions (e.g., gender, age, education), regions, and countries. 
Age and gender differences in resilience have been noted 
in previous studies [18, 19]. Men and younger age groups 
reported higher resilience scores, and identifying if there is 
a similar phenomenon in Hong Kong adolescents would be 

of interest. In addition, population norms are widely used for 
reporting the effects of some interventions, especially when 
control groups are not available [24, 25]. For instance, the 
proportion meeting an external criterion (i.e., return to the 
health level of population norm) could be used to evaluate 
the clinic case studies and treatment programs, such as those 
targeting people with trauma or mental illness. Thus, a num-
ber of psychological scales (e.g., Depression Self-Rating 
Scale [26], Social Anxiety Scale [27], and Rosenberg Self-
Esteem Scale [28]) have been normed among adolescent 
populations. However, to our best knowledge, only one study 
has provided normative data of the Resilience Scale (RS-11) 
in a German general population [22].

The study has two major objectives. First, we validated 
the 10-item CD-RISC (CD-RISC10) in a Hong Kong ado-
lescent population-based student sample to establish its psy-
chometric properties by analyzing its dimensionality, reli-
ability and concurrent validity. We hypothesized that the 
total CD-RISC10 scores would be positively associated with 
positive mental health outcomes (e.g., optimism, social sup-
port, positive affect) and negatively associated with mental 
distress (e.g., depressive symptoms, loneliness). Second, we 
generated normative distribution data for CD-RISC10 and 
the effects of gender, age, and grade were investigated. It 
was hypothesized that boys would exhibit higher levels of 
resilience than girls, and adolescents with younger age and 
lower grade would have higher scores.

Methods

Study Sample

A school-based survey was conducted among the secondary 
1 to 4 (7th to 10th year of formal education) students of 132 
secondary schools (out of a total of 450) in the 18 districts of 
Hong Kong during September to November, 2017. Parents 
were informed about the survey and its purpose; they could 
return a form to the teachers if they wanted their students 
to opt-out but no objection was received. Participants were 
further explained that the participation was voluntary and 
anonymous, and the return of the completed questionnaire 
implied informed consent, which took about 15 min. No 
incentives were given. Two research assistants implemented 
the survey in classrooms in the absence of teachers. In total, 
24,529 (98.8%) out of 24,817 students who were invited 
to join the study returned their questionnaire; 30 of those 
were excluded due to missing information on gender, grade, 
and psychosocial measurements, leaving 24,499 participants 
for the current analysis. A subset of 20 schools compris-
ing of 7119 students were invited by convenience sampling 
to participate an additional survey for the validation study, 
which included a range of psychosocial measurements (i.e., 
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depressive symptoms, optimism, and social support). Eth-
ics approval was obtained from the Survey and Behavioral 
Research Ethics Committee in the relevant institution.

Measures

Resilience

The 10-item version of the Connor–Davidson Resilience 
Scale was used to measure resilience [16]. Participants rated 
items that referred to the situation during the last month on 
a 5-point Likert scale [0 (not true at all) to 4 (true nearly all 
the time]. The summative scale yields a score that ranges 
from a minimum of 0 to a maximum of 40 (the highest level 
of resilience).

Potential Correlates Used in the Validation Study

Self-esteem was assessed using the 10-item Rosenberg Self-
Esteem Scale (RSES) [29] [4-point Likert scale: 1 (strongly 
disagree) to 4 (strongly agree)]. Higher scores reflected 
higher self-esteem. It has been validated and widely used 
in adolescent populations [30]. The Cronbach’s α was 0.82 
in this study.

Positive affect was measured by the 5-item Chinese ver-
sion of the Positive Affect Subscale of the Positive and 
Negative Affect Schedule, which has been validated in ado-
lescent populations [31, 32]. Participants were asked to rate 
the extent to which they had experienced each particular 
emotion within the last week, with reference to a 5-point 
Likert scale (1 = not at all or very slightly to 5 = extremely). 
Higher mean scores indicate higher levels of positive affect. 
Its Cronbach’s alpha in the current sample was 0.87.

Optimism was assessed by the validated Chinese version 
of Life Orientation Test-Revised [33]. The scale has been 
widely applied in adolescent populations [34]. Sample item 
includes “In uncertain times, I usually expect the best”. 
Responses were rated on a 5-point Likert-type scale rang-
ing from strongly disagree (1) to strongly agree (5), with 
higher score indicating higher level of optimism. Coefficient 
alpha was 0.60.

Social support was measured by four self-constructed 
items (“I receive the support and help that I need from my 
family/friends” and “I can share my happiness and worries 
with my family/friends”). Items were rated on a 4-point Lik-
ert scale (strongly disagree to strongly agree). Coefficient 
alpha was 0.78 in the current study.

Happiness in life and meaning in life were assessed by 
a single item, respectively, “Do you feel that your life is 
happy?” and “Do you feel that your life is meaningful?” 
“No” was coded as 0 and “Yes” was coded as 1.

Depressive symptoms were measured by the validated 
Chinese version of 20-item Center for Epidemiology Studies 

Depression scale (CES-D) [35]. Symptoms include sleep 
disturbances, shifts in appetite, and feelings of sadness and 
loneliness, which are assessed on a 4-point Likert-type scale 
ranging from none of the time/rarely (0) to almost all the 
time/most (3). The total score ranges from 0 to 60, with 
higher scores reflecting higher risk for having depression. 
The Cronbach’s alpha was 0.90.

Loneliness was assessed by the 3-item short form UCLA 
Loneliness Scale [36] on Likert scales (1 = I never feel in 
this way to 4 = I often feel in this way). Higher scores reflect 
higher levels of loneliness. The scale has been used in ado-
lescent study [37]. The Cronbach’s alpha was 0.88 in the 
current sample.

Negative experiences were measured by three self-con-
structed items. Items included “Do you often experience 
conflicts with other students;” “Do you often experience 
conflicts with family;” “Do you often experience academic 
pressure?” Items were rated on a Likert scale ranging from 
1 = often to 4 = none.

Data Analysis

The factor structure of the 10-item CD-RISC was tested 
with confirmatory factor analysis (CFA), using the maxi-
mum likelihood approach. The goodness of model fit was 
evaluated using indices including the goodness-of-fit-
index (GFI), the comparative fit index (CFI), root-mean-
square error of approximation (RMSEA), and standard-
ized root mean square residual (SRMR). For each index, 
the following criteria was applied to indicate a relatively 
good fit between the hypothesized model and the observed 
data [38, 39]: (1) GFI and CFI values greater than 0.95; 
(2) RMSEA value less than 0.06; (3) for SRMR, a value 
less than 0.08. Multiple-group analyses were performed 
to investigate whether the factor from CFA were invariant 
across gender, age, and grade groups. Each set of multi-
group CFA included two models: an unconstrained model 
with no impositions of equality constraints (M1, configu-
ral invariance) and a constrained model that assumed all 
factor loadings being equal (measurement weights) across 
groups (M2, metric invariance). The fit of these two nested 
model is compared, with the following fit indices suggest-
ing non-significant differences between groups (invariance): 
ΔCFI >  − 0.01 and ΔRMSEA < 0.015  [40]. The minimum 
discrepancy divided by its degrees of freedom (CMIN/DF) 
and chi-square difference test (Δχ2/Δdf) between nested 
models were presented for completeness. However, as χ2 
is highly sensitive to sample size, a small misspecification 
might lead to a rejection of the hypothesis in case of a large 
sample size as in this study, CMIN/DF and Δχ2/Δdf were 
thus only used as complimentary indicators [41]. For reli-
ability, Cronbach’s alpha of scales used in this study was 
reported. Finally, Pearson correlation coefficients between 
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resilience and other psychosocial measures were calculated 
for males and female separately to assess construct validity 
among the subsample of 7,119 individuals.

Descriptive statistics of scale scores were presented as 
mean, standard deviations (SD), median and interquartile 
ranges (IQR). In addition, two-way ANOVAs (analysis of 
variance) and linear regression models were used to test 
the differences in CD-RISC scores relative to gender, age 
and grade. To provide normative data for the CD-RISC10, 
we generated age-subgroup specific percentiles for the total 
score within male and female. Statistical significance was 
taken at p < 0.05. SPSS 24.0 (IBM Corp. Released 2016, 
IBM SPSS Statistics for Windows, Version 21.0. Armonk, 
NY: IBM Corp.) and Amos were used for all data analyses.

Results

Dimensionality: Internal Reliability 
and Confirmative Factor Analysis

The scale demonstrated satisfactory internal consistency, 
with Cronbach’s alpha of 0.87 for male and 0.88 for female 
students. The unidimensional structure of the 10 item CD-
RISC was supported by the confirmative factor analysis. 
The fit indices indicated an excellent model fit (CFI = .961, 
GFI = .972, RMSEA = 0.063, SRMR = 0.029). The stand-
ardized factor loadings ranged between 0.55 and 0.74 (all 
p < 0.001). Additionally, the measurement equivalency was 
tested by using multiple group comparisons with nested 
models. As shown in Table 2, the unconstrained models 
yielded satisfactory fit to the data across gender, age and 
grade groups. The results revealed that all the ΔCFI and 
ΔRMSEA between each set of nested models were less 
than 0.01 and 0.015, respectively, and that the chi-square 
difference tests were always non-significant (except for 
gender groups), which generally indicated no significant 
improvement in model fit by adding constraints in the fac-
tor loadings.

Construct Validity

The pattern of Pearson’s correlations between the CD-
RISC10 and the other psychosocial scales in the subsam-
ple is shown in Table 1, stratified by gender. As expected, 
CD-RISC10 was negatively correlated with the measures of 
loneliness, depressive symptoms and negative experiences, 
and positively correlated with optimism, social support, 
self-esteem, positive affect, happiness in life and mean-
ing in life. The correlation coefficients ranged from − 0.26 
(negative experience) to 0.53 (positive affect) for males and 
from - 0.27(negative experience) to 0.53 (positive affect) for 

females, respectively. All correlations were statistically sig-
nificant, with p < 0.001 (Table 2).

Descriptive and Normative Data

In the sample of the 24,499 participants, 12,756 (52.1%) 
were males. Their age ranged between 11 to 18 years and 
the mean (SD) age of the participants was 13.3 (1.3) years. 
Table 3 shows the mean (SD) and median (IQR) of the 
10 item CD-RISC scores by age and grade for males and 
females. The mean (SD) of resilience scale scores for boys 
and girls were 25.1 (6.7) and 24.3 (6.1), respectively.

Age and Gender Differences

The two-way ANOVA (gender × age) revealed a significant 
main effect of gender (F = 120.4, d.f. = 1, p < 0.001), age 
group (F = 14.4, d.f. = 3, p < 0.001), together with a sig-
nificant gender × age group interaction (F = 22.1, d.f. = 3, 
p < 0.001) for the CD-RISC10 scores. In general, males 
had higher CD-RISC10 score than females across differ-
ent age subgroups (except for the youngest group). Regres-
sion model indicated that the CD-RISC10 score declined 
with increasing age among females (regression coeffi-
cient = − 0.412, p < 0.001) but the association was non-sig-
nificant among males. As expected, both the main effects for 
gender (F = 120.2, d.f. = 1, p < 0.001) and grade (F = 13.2, 
d.f. = 3, p < 0.001) as well as their interaction effect were 
statistically significant (F = 22.5, d.f. = 3, p < 0.001), with 
CD-RISC10 score decreased with grade among girls (regres-
sion coefficient = − 0.574, p < 0.001) but not boys (Fig. 1). In 
the presence of such gender-age differences and interactions, 
we presented the percentiles of the CD-RISC scores by age 
and gender subgroups in Table 4.

Table 1   Correlation of CD-RISC10 scores and psychosocial variables 
(n = 7119)

*p < 0.001

Variables CD-RISC10

Total Male Female

Loneliness − 0.304* − 0.297* − 0.300*
Depressive symptoms − 0.466* − 0.434* − 0.491*
Negative experiences − 0.269* − 0.259* − 0.271*
Optimism 0.458* 0.425* 0.514*
Social support 0.308* 0.326* 0.314*
Self− esteem 0.515* 0.499* 0.524*
Positive affect 0.536* 0.528* 0.533*
Happiness in life 0.312* 0.295* 0.340*
Meaning in life 0.298* 0.287* 0.319*
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Table 2   Measurement 
invariance: multi-group CFA 
fit indices for the CD-RISC10 
across sex, age and grade 
groups

CFI comparative fit index, GFI goodness-of-fit index, RMSEA root mean square error of approximation, 
SRMR standardized root mean square residual

Fit indices Model comparison

χ2/df CFI GFI RMSEA SRMR Δχ2/Δdf ΔCFI ΔRMSEA

Total sample (N = 24,499) 98.4 0.961 0.972 0.063 0.029 – – –
Multi-group analysis by gender
 M1: unconstrained 51.8 0.959 0.971 0.046 0.026 – – –
 M2: all loadings constrained 47.0 0.958 0.970 0.043 0.028 9.68 − 0.001 − 0.003

Multi-group analysis by age
 M1: unconstrained 25.3 0.949 0.964 0.032 0.035 – – –
 M2: all loadings constrained 24.2 0.949 0.964 0.031 0.035 1.72 0.000 − 0.001

Multi-group analysis by grade
 M1: unconstrained 27.0 0.946 0.962 0.033 0.032 – – –
 M2: all loadings constrained 25.8 0.946 0.962 0.032 0.032 1.54 0.000 0.000

Table 3   Descriptive data of 
CD-RISC10 scores by sex and 
age/grade subgroups

a The numbers for the age groups do not add up to the totals due to missing data

N (%) Total (n = 24,499) Male (n = 12,756) Female (n = 11,743)

Mean(SD) Median IQR Mean(SD) Median IQR Mean(SD) Median IQR

Age groups (years)a

 ≤ 12 7567 (31.3) 25.1 (6.5) 25 8 25.0 (6.7) 25 9 25.1 (6.3) 25 8
 13 7492 (31.0) 24.6 (6.4) 25 9 25.0 (6.7) 25 9 24.2 (6.1) 24 8
 14 4749 (19.6) 24.7 (6.3) 25 9 25.4 (6.6) 26 9 24.1 (6.0) 24 8
 ≥ 15 4385 (18.1) 24.4 (6.4) 24 9 25.2 (6.6) 25 9 23.5 (6.0) 23 8

Secondary grade
 1 9076 (37.0) 25.0 (6.6) 25 9 25.0 (6.8) 25 9 25.1 (6.3) 25 8
 2 8936 (36.5) 24.6 (6.4) 25 9 25.0 (6.8) 25 10 24.1 (6.1) 24 6
 3 4190 (17.1) 24.6 (6.2) 25 9 25.4 (6.4) 25 9 23.8 (6.0) 24 8
 4 2297 (9.4) 24.3 (6.1) 25 8 25.2 (6.3) 25 8 23.4 (5.8) 23 7

Fig. 1   Mean score of CD-
RISC10 for male and female 
students by age and grade 
subgroups
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Discussion

In summary, the present study, with a large sample of about 
24,000 adolescents, shows that the 10-item CD-RISC is a 
reliable and valid unidimensional self-report measurement 

of resilience in Chinese adolescents. We have generated 
normative data for CD-RISC10, stratified by gender and 
age subgroups. Furthermore, we find that males were more 
resilient than females, and that resilience decrease with age/
grade among females but not males.

Table 4   Percentile rank of CD-RISC10 scores by gender and age subgroups

Note percentile indicate the rank of the subject compared to other subjects of the same age subgroups within sex

Age group Total Male Female

11–18 years ≤ 12 years 13 years 14 years 15 years ≥ 16 years ≤ 12 years 13 years 14 years 15 years ≥ 16 years

Sum score Percentile
0 0.2 0.2 0.3 0.5 0.5 0.1 0.2 0.1 0.1 0.2 0.0
1 0.2 0.2 0.3 0.5 0.5 0.1 0.2 0.1 0.2 0.2 0.0
2 0.3 0.3 0.3 0.5 0.5 0.1 0.3 0.1 0.2 0.2 0.0
3 0.3 0.3 0.3 0.5 0.5 0.2 0.3 0.2 0.3 0.3 0.0
4 0.4 0.4 0.5 0.5 0.5 0.3 0.3 0.2 0.3 0.6 0.0
5 0.5 0.5 0.6 0.7 0.7 0.4 0.4 0.3 0.4 0.7 0.0
6 0.7 0.8 0.7 0.9 0.7 0.5 0.5 0.4 0.6 0.9 0.3
7 0.9 1.0 1.1 1.0 0.8 0.6 0.7 0.6 0.8 1.1 0.3
8 1.1 1.2 1.4 1.3 1.0 0.7 1.0 0.7 0.9 1.3 0.4
9 1.4 1.6 1.7 1.3 1.2 1.0 1.3 1.2 1.2 1.6 0.8
10 1.9 2.3 2.2 2.0 2.1 1.7 1.6 1.6 1.6 2.0 1.6
11 2.4 2.8 2.8 2.3 2.7 2.1 2.0 2.2 2.0 2.4 1.7
12 3.2 3.4 3.6 2.9 3.4 2.9 2.8 3.1 3.0 3.3 2.7
13 4.3 4.7 4.4 3.6 4.5 3.6 3.9 4.4 4.1 5.1 3.1
14 5.5 6.0 5.6 4.6 5.1 4.3 5.2 5.6 5.5 6.6 4.7
15 7.0 7.6 7.2 5.6 6.7 5.5 6.5 7.2 7.6 8.4 7.3
16 9.0 9.6 9.1 7.4 8.9 6.8 8.3 9.3 9.8 10.8 9.8
17 11.7 11.9 11.4 9.4 11.7 9.1 10.8 12.3 12.7 13.8 13.8
18 15.2 14.9 14.7 12.4 13.8 12.4 13.8 16.6 17.1 19.4 18.4
19 18.9 18.6 18.5 15.7 16.9 15.6 16.8 21.1 20.8 24.7 23.7
20 25.4 24.0 25.3 23.1 24.3 23.8 21.1 27.5 27.5 32.0 33.3
21 30.5 28.8 30.4 27.6 28.7 29.0 26.3 32.9 33.2 37.1 39.1
22 36.1 34.7 35.7 33.2 34.5 34.2 31.9 38.5 38.8 44.1 45.3
23 41.9 40.4 40.7 38.4 39.8 40.5 38.0 44.8 45.4 49.5 51.7
24 47.8 46.7 46.1 43.6 45.5 44.5 44.7 50.8 51.6 55.1 58.2
25 54.3 52.5 52.3 49.5 51.8 52.3 51.6 57.8 58.4 62.1 63.4
26 60.3 58.2 58.3 54.7 58.0 57.8 58.6 64.3 64.9 68.0 68.8
27 66.4 64.1 64.1 60.8 63.1 64.7 64.7 70.6 70.6 74.5 75.8
28 72.1 69.4 69.7 67.3 69.7 70.2 70.7 76.2 76.3 79.7 80.6
29 77.1 74.5 75.3 72.4 74.7 74.3 75.8 80.5 82.0 84.0 84.0
30 82.9 79.7 80.9 79.2 82.0 81.4 81.1 86.0 87.6 89.9 88.8
31 86.5 83.8 84.7 83.5 85.1 84.4 85.0 89.7 90.8 92.0 91.8
32 89.5 87.0 88.3 87.5 87.9 87.3 88.1 92.0 93.5 93.8 94.1
33 91.9 90.0 90.7 89.9 90.7 89.7 90.9 93.9 95.3 95.7 95.4
34 93.7 92.3 92.5 92.1 92.9 91.7 93.3 95.6 96.4 96.9 96.0
35 95.3 94.3 94.3 93.8 93.8 93.1 95.5 96.8 97.3 97.9 97.1
36 96.6 95.8 95.7 95.4 95.2 95.0 97.1 97.8 98.2 98.4 98.0
37 97.6 96.9 96.7 96.6 96.2 96.3 98.4 98.4 98.6 98.9 98.7
38 98.2 97.7 97.2 97.3 97.3 97.1 98.9 99.0 99.0 99.3 99.0
39 98.6 98.2 97.8 97.9 97.6 97.4 99.4 99.4 99.4 99.3 99.0
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Consistent with the original design of the 10-item CD-
RISC, the confirmatory factor analysis supported a single-
factor model with superior model fit indices. Furthermore, 
metric invariance of the CD-RISC10 could be confirmed 
across gender, age, and grade groups, which indicated that 
adolescents had a similar CD-RISC factor structure and 
similar interpretation of the scale items regardless of gender 
and age. The internal reliability of this scale was satisfac-
tory (α = .87) and comparable to previous studies [18, 21]. 
Resilience has positive correlations with psychological well-
being and negative correlations with vulnerability including 
depression, loneliness and negative life events, which is in 
accordance with prior studies [10, 22, 42]. These findings 
were relatively consistent across different subgroups, sup-
porting the reliability and validity of the scale in the current 
sample. However, further psychometric evaluation is war-
ranted if the scale is applied in different cultures or societies 
to increase the generalizability of the measure.

Corroborating previous studies [10, 19], male students 
had higher resilience scores relative to female students. 
In traditional Chinese culture, there was a strong gender 
preference for males, and this preference still persisted in 
Hong Kong [43]. The lower resilience among the female 
adolescents might be attributed to the gender prejudice in 
traditional Chinese culture. Nevertheless, the existence of 
gender-related differences in resilience is not consensual in 
the literature [44]. This may be partially due to variation in 
the definition and measurement of resilience used in various 
studies. In the present study, the measurement of resilience 
mainly focused on individual’s ability and characteristics 
that enhances adaption, whereas some studies reported 
higher scores on social resources and family cohesion among 
girls [8, 45]. Boys may be more likely than girls to react 
to stressors at the individual-level such as personal compe-
tence and less likely to worry or ruminate [46] while girls’ 
responses may employ more interpersonal and social skills 
(e.g. communication and seeking help from others) [8, 45]. 
Further studies may look at gender differences in specific 
domains under the general concept of resilience.

Our finding about the negative significant main effect 
of age on resilience was consistent with that reported in a 
previous study [7]. The significant interaction effect further 
introduced a new finding that the negative age trend was 
significant for females but not males. Males and females 
may have similar resilience level at age 11–12 and in Form 
1; males’ resilience remained stable along age/grade but 
females’ resilience declined rather sharply with age (Fig. 1). 
Thus the development and changes in reslience seem to 
divert between male and female adolescents. Previous stud-
ies indicate that pubertal transition has greater negative 
psychological and social effects among girls [47], who are 
also are more likely to adopt dysfunctional attitudes and 
negative cognitive styles in response to negative event [48]. 

Our findings are consistent with the observed emerging sex 
differences in adolescent depression [49]. Further studies 
need to explain better the differential age trends. It is also 
important to see whether the observation remains true for 
older adolescents and youths.

The findings suggest that female adolescents have strong 
needs for resilience intervention when they get older. Some 
school based resilience promotion programs were found 
effective in reducing mental health problems including 
depressive symptoms for adolescents [50]. Key factors 
including positive family functioning and peer relation-
ships, connections to supportive adults, playfulness, self-
discipline, and cognitive ability, all contribute to a more 
successful transition to adulthood and more resilient func-
tioning [51, 52].

The study has some potential limitations. Although the 
program included almost one third of total secondary schools 
in Hong Kong, selection bias may still exist. Since this study 
was conducted in Hong Kong, and its results therefore may 
only be relevant to this region and not to other countries 
in Asia or even to Mainland China. Secondly, the sample 
mainly confined to those aged between 12 and 16 years and 
cannot be extrapolated to other age groups. Thirdly, due to 
the nature of cross-sectional study, the results cannot estab-
lish predictive validity of the resilience scale. Lastly, the 
Cronbach’s alpha for measure of optimism was relatively 
low.

Summary

We assessed the psychometric properties of the 10-item 
CD-RISC among a large sample of Chinese adolescent 
secondary students, including confirmatory factor analysis, 
reliability, and construct validity. The results suggest that 
CD-RISC10 is an appropriate measurement for resilience 
in Chinese adolescents. Male students’ resilience remained 
stable during secondary school years while female students 
showed sharp decline of resilience scores with age/grade. 
The diverted trend of resilience with age across genders 
could have important implications for the psychological 
health and development of adolescents. Mental health inter-
ventions might focus more on vulnerable female students 
with lower level of resilience. In addition, the availability 
of age and gender specific normative data can be used by 
researchers and clinicians as reference data for comparisons 
and may be helpful in the interpretation of future resilience 
studies.
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