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health burden necessitates a realignment of global public 
health services, particularly in low- and middle-income 
countries [14].

For instance, recent research suggests that youth in China 
are increasingly experiencing mental health symptoms at 
younger ages, and among the most prevalent symptoms 
are depression and anxiety [65]. This looming youth men-
tal health crisis is attributed to several reasons. First, the 
highly competitive Chinese educational environment has 
heightened school-age children’s academic stress, which 
increases their risk of depression [23] and anxiety [61]. Sec-
ond, China’s vast socioeconomic transitions over the past 
four decades have led to rising income inequality, growing 
crime rates, and declining social connectedness and fam-
ily ties amidst the country’s rapid urbanization. These risk 
factors are linked to increased youth depression and anxi-
ety across birth cohorts [63]. Furthermore, China’s lengthy 
school closures during COVID-19 and the prolonged iso-
lation from peers and communities further increased chil-
dren’s depressive symptoms, self-injury, suicidal ideation, 
and suicide attempts [68].

Introduction 

Emerging research shows that the prevalence of youth men-
tal illness has increased rapidly in recent years. Depression 
and generalized anxiety disorder are two of the most com-
mon concerns. Globally, 25% of youth experience clini-
cally elevated symptoms of depression and 21% experience 
symptoms of anxiety disorders, which is double the pre-
COVID-19 pandemic level [47]. The rising youth mental 
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Abstract
Youth anxiety and depression are rising rapidly worldwide, highlighting the need for efficient school-based assessment 
tools across sociocultural contexts. The Revised Child Anxiety and Depression Scale (RCADS) is one of the most widely 
used screening measures, with demonstrated cross-cultural applicability. However, its psychometric properties have rarely 
been evaluated in Chinese populations. This study assessed the psychometric properties of the 25-item short-version 
RCADS (RCADS-25) in a sample of 534 preadolescents in Mainland China (ages 9–12, 42% female). Participants com-
pleted self-reports on the RCADS-25, positive and negative affect, and psychological resilience, while their parents rated 
child internalizing and externalizing problems. The RCADS-25 showed adequate reliability and validity in our sample. 
RCADS-25 scores were positively associated with negative affect and emotional–behavioral difficulties, and negatively 
associated with positive affect and psychological resilience. Confirmatory factor analysis suggested that anxiety and 
depression are two distinct yet closely related constructs. In addition, participants at risk for clinical-level internalizing 
and externalizing problems had significantly higher RCADS-25 Total Depression scores. These findings provide initial 
psychometric support for using the RCADS-25 with Chinese preadolescents. Given its brevity, the RCADS-25 may be a 
valuable tool for large-scale mental health screening of Chinese students in school settings.
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Schools are important settings to address youth mental 
health needs. Early identification and intervention of com-
mon mental health disorders in schools have been found 
to improve youth academic and psychosocial outcomes 
[18]. With the world’s second largest child population [60], 
China has a massive need for school mental health assess-
ment and services but lacks validated assessment tools. A 
recent review of 77 studies found that although there is 
increasing research on school mental health prevention and 
intervention programs in China, research evidence about 
assessment and screening is lacking [48]. To address youth 
mental health needs, the Chinese Ministry of Education [40] 
requires all schools to conduct annual school-wide mental 
health assessments since 2021. Considering China’s mas-
sive student population and school mental health profes-
sionals’ limited manpower, a brief self-report measure may 
serve as an efficient screening tool.

The Revised Child Anxiety and Depression Scale 
(RCADS) is one of the most widely used screening mea-
sures and has shown applicability to various cultures [45], 
making it a promising tool for early identification of com-
mon youth mental health issues in school settings. While 
depressive and anxiety disorders share common predictors 
such as loneliness and worry, they also present distinct risk 
profiles [37]. By measuring anxiety and depressive symp-
toms simultaneously [9], the RCADS captures the distinct 
risk profiles of major depressive disorder and anxiety dis-
orders, while taking the high level of overlap between these 
disorders into account.

The RCADS includes the original 47-item version and 
a 25-item short version [9, 12]. All current and supported 
versions of the RCADS are available at ​h​t​t​p​s​:​/​/​r​c​a​d​s​.​u​c​l​a​.​
e​d​u​​​​​. The 47 items yield six subscales: separation anxiety, 
social phobia, generalized anxiety, panic disorder, obses-
sive-compulsive disorder, and major depressive disorder 
[9]. The short version, RCADS-25, includes 25 items that 
yield three scores: Total Anxiety, Total Depression, and 
Total Anxiety and Depression [8, 12]. While the RCADS-47 
specifies various types of anxiety disorders, the RCADS-25 
reduces participant assessment burden and administration 
time. By balancing efficiency, breadth, and scale score reli-
ability, the RCADS-25 can be particularly useful for large-
scale screening of anxiety and depressive problems [12]. 
Additional versions of the RCADS exist, such as a 30-item 
version yielding six subscales [50, 54].

The RCADS was originally developed using a diverse 
sample of over 1,600 children and adolescents in Hawaii, 
representing more than 20 ethnicities—Japanese Ameri-
can (28.2%), Filipino (13.2%), Hawaiian (12.4%), Chinese 
American (8.4%), Caucasian (8.1%), multi-ethnic (16.8%), 
and others (12.8%), such as Korean, Okinawan, Portuguese, 
African American, Hispanic American, Samoan, Southeast 

Asian, Puerto Rican, Native American, Tongan, Fijian, and 
Guamanian [9]. The RCADS has been translated into many 
languages and used across various cultures, including the 
U.S., the Netherlands, Belgium, Australia, Spain, Germany, 
the U.K., Chile, Iran, Italy, the Philippines, Ireland, and 
Poland [45, 54]. However, according to a systematic review, 
most studies employing the RCADS have been conducted 
in the U.S. and Europe [45]. Its psychometric properties 
remain under-examined in East Asian countries, such as 
China.

Experiences of depression and anxiety can vary across 
sociocultural contexts due to differences in the causes, 
interpretation, and expression of symptoms. For instance, 
research in the U.S. has shown that Asian Americans consis-
tently endorse anxiety symptoms less frequently than other 
racial groups, highlighting the role of cultural influences 
on symptom presentation [17]. Similarly, Asian Americans 
are less likely than European Americans to report certain 
somatic and psychological symptoms, despite exhibiting 
comparable levels of depressive symptomatology [24].

People from collectivist East Asian societies may also 
perceive themselves as extensions of their social group. As 
a result, their feelings and thoughts influence behavior less 
directly than in individualistic societies [17]. Instead, inter-
personal relationships—such as familial relationships—
play a more important role throughout the lifespan [62]. 
For example, a study of adults who migrated from Main-
land China to Hong Kong found that family resilience sig-
nificantly contributed to predicting depressive symptoms, 
beyond the influence of individual factors such as personal 
resilience [67].

In addition, sociocultural and economic differences exist 
even among societies with majority-Chinese populations 
and shared cultural roots. A study of university students in 
Mainland China, Macau, and Hong Kong found that the 
prevalence of depression and its associated factors varied 
across the three regions [30]. In contrast, another study 
found that Chinese adolescents in China and Singapore did 
not differ significantly in anxiety levels, but both groups 
reported significantly higher anxiety than the American nor-
mative sample [29]. In sum, sociocultural differences in the 
experience, expression, and reporting of emotional symp-
toms can influence the assessment of anxiety and depression 
[35], underscoring the need to evaluate assessment tools in 
underexamined cultural contexts.

Research suggests that the RCADS’s psychometric prop-
erties may differ across cultures [5], but previous research 
has rarely investigated the RCADS in Chinese youth. Only 
three out of 146 studies in a meta-analysis of RCADS were 
conducted with Chinese samples, and these studies only 
reported RCADS’s reliability but did not examine its valid-
ity (see [45]). A recent study preliminarily supported the 
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validity of the translated Chinese version of RCADS-47 
among Chinese 4th–11th graders. However, its marginal-to-
adequate fit statistics suggested that the original six-factor 
structure needs further evaluation [35]. To our knowledge, 
no previous study has evaluated the psychometric proper-
ties of the Chinese translation of the RCADS-25 in Chinese 
youth. Moreover, previous research with Chinese youth 
indicated sex differences in depression and anxiety scores 
[35], warranting further assessment of the RCADS’s mea-
surement invariance across demographic subgroups such as 
age and sex.

This study examines the psychometric properties of the 
RCADS-25 among preadolescents in China, including its 
factor structure, internal consistency, measurement invari-
ance, convergent validity, and concurrent validity. Although 
this brief scale has been widely used in other countries, 
research evidence on school mental health screening tools 
is lacking in China. We therefore aim to evaluate the appli-
cability of RCADS-25 as a potential tool for depression and 
anxiety assessment for Chinese youth in school settings.

Method

Participants and Procedure

This study was approved by the University of Hong Kong 
Human Research Ethics Committee (#EA1802014). Writ-
ten informed consent was obtained from all participants and 
their guardians before the study. A total of 608 students from 
three elementary schools in Shenzhen, a metropolitan city 
in southeast China, were invited to join the study. Most stu-
dents in these schools were migrant children, whose parents 
relocated from other regions to work in Shenzhen.

Participants were recruited from 4th and 5th grades (ages 
ranged 9–12 years). We focused on this age group because 
research showed that China’s socioeconomic environments 
had the greatest mental health impact on elementary school-
age children [63], who have a high prevalence of depression 
(14.6%) and anxiety (12.3%) [20]. As children in middle 
childhood become increasingly vulnerable to environmental 
risk factors [6], elementary school students are at the fore-
front of mental health prevention. In particular, preadoles-
cence, or “tween years” (ages 9–12), is a unique period when 
children undergo substantial neurodevelopmental changes 
and increasingly complex social and moral reasoning. Pre-
adolescents’ mental health vulnerability and its associated 
downstream consequences require targeted prevention [38] 
and therefore targeted assessment.

Trained research assistants distributed and collected 
questionnaires in classroom settings. Students completed 
paper-and-pencil surveys during regular school hours. Par-
ents were also invited to rate their children’s emotions and 
behaviors based on their daily-life observations. Parents 
also reported demographic information such as income and 
educational level through self-administered questionnaires.

We excluded 37 students who did not provide consent 
and 34 participants with invalid responses (e.g., all items 
rated the same score across scales). Considering a few 
extreme observations may bias the estimation of the sam-
ple’s average values [11], we also excluded three extreme 
outliers whose RCADS scores were 3-SDs above the mean. 
As shown in Table 1, our final sample size was 534. Most 
participants (65%) came from lower-income families, and 
most parents (59%) had educational levels below high 
school. The participants’ mean age was 10.36 ± 0.80, and 
41.57% were girls.

Measures

Anxiety and Depression

The short version of the Revised Child Anxiety and Depres-
sion Scale (RCADS-25) [12] includes 25 items about 

Table 1  Means and standard deviations for demographic and key vari-
ables (N = 534)

M (SD)
Age 10.36 (0.80)
Sex (n, %)
 Female 222 (41.57%)
 Male 312 (58.43%)
Grade (n, %)
 4th 179 (33.52%)
 5th 355 (66.48%)
Household incomea, b (n, %)
 Lower-income household 348 (65.17%)
 Higher-income household 165 (30.90%)
Parent education levela (n, %)
 Elementary school degree or below 53 (9.93%)
 Middle school degree 264 (49.44%)
 High school degree 90 (16.85%)
 Associate degree 99 (18.54%)
 College degree or above 14 (2.62%)
Total anxiety and depression 22.23 (13.29)
 Total anxiety 14.27 (8.58)
 Total depression 7.95 (5.52)
Psychological resilience 25.11 (7.12)
Positive affect 17.07 (4.70)
Negative affect 11.67 (4.28)
Prosocial behavior 6.95 (2.03)
Total difficulty 11.50 (4.87)
Note.a Percentages for income and parent education level do not sum 
to 100% due to missing data (missing n = 21 for income, n = 14 for 
education level)
b Lower-income is defined as monthly household income lower than 
CNY 10,000 (approximately USD $1,450), based on local median 
wage for dual-income households in 2021 
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Psychological Resilience

Child psychological resilience was assessed by the 10-item 
Connor-Davidson Resilience Scale, Chinese version [10], 
[66]. The scale consists of 10 items, each rated based on 
participants’ experiences in the past month on a scale of 0 
(not at all true) to 4 (true nearly all the time). The total score 
ranges 0–40, with higher scores indicating higher levels of 
resilience, or less difficulty in bouncing back from adver-
sity. In this study, Cronbach’s α was 0.83. All instruments 
were administered in Simplified Chinese.

Analytic Approach

In total, 39.66% (n = 213) of the cases had missing data, 
representing approximately 4% of all values. We examined 
missingness patterns by comparing the sex and grade of 
cases with and without missing values; no significant dif-
ference was found. For child-reported outcomes such as 
RCADS-25, positive and negative affect, and psychological 
resilience, most cases had missing values below 5%, except 
for four cases that had missing values ranging from 20% 
to 25%. Parent-reported SDQ scores are considered valid 
only if at least three of the five items are completed in each 
subscale (according to the scoring manual; [64]). Therefore, 
we conducted imputation for valid SDQ responses that had 
fewer than three missing items in all subscales (n = 493). We 
addressed missing data through multiple imputation, which 
reduces bias and is flexible in handling various levels and 
patterns of missingness [36]. All variables were normally 
distributed based on the criterion that absolute skewness 
values above 3 and absolute kurtosis values above 10 indi-
cate violations of normality [27]. We excluded extreme out-
liers beyond 3 SDs above the mean (n = 3).

We conducted confirmatory factor analyses (CFA) to 
assess the RCADS-25’s structural validity. Given the items’ 
ordered, discrete nature as they were rated on an ordinal 
scale, we used the robust diagonally weighted least squares 
(DWLS) estimator, an approach often used in the context of 
structural equation modeling that better handles categorical 
and ordinal data and is more robust to non-normally dis-
tributed data [39, 46]. As shown in Table 2, we estimated 
five CFA models with different theoretical bases, using the 
lavaan package in RStudio (Version 2023.09.1+494). Model 
1 was a unidimensional model that all 25 items loaded on 
one factor (hereafter referred to as the “general distress fac-
tor”). Model 2 was a bifactor model in which the 25 items 
were allowed to load on a general distress factor as well as 
on a depression or anxiety subfactor. This bifactor model 
estimation was based on the hypothesis that an underlying 
general distress factor partially accounts for the commonal-
ity in depression and anxiety [3]. Model 3 was a correlated 

participants’ symptoms of depression and anxiety. The scale 
yields three scores: Total Anxiety (sum of 15 items), Total 
Depression (sum of 10 items), and Total Anxiety and Depres-
sion (sum of all items). Example items include: “I feel sad 
or empty” on the Total Depression subscale, and “I worry 
when I think I have done poorly at something” on the Total 
Anxiety subscale. The full version RCADS-47 has been 
translated to over 20 languages including Chinese [59]. We 
reused item translations from the RCADS-47 Chinese ver-
sion and made age-based adaptations based on a 4th-grade 
reading level to ensure the developmental appropriateness 
of items. For example, the word “filled with anxiety” (忧
心忡忡) was changed to “very anxious” (很烦恼) in Item 
2 (which corresponds to Item 4 in the RCADS-47). Supple-
mental Table S1 presents the full survey instrument used in 
our study. Participants self-rated their frequency of experi-
encing each symptom on a scale of 0 (never) to 3 (always) 
in the past two weeks; higher scores represent higher levels 
of anxiety and depression. In this study, Cronbach’s α was 
0.86 for Total Anxiety, 0.82 for Total Depression, and 0.91 
for Total Anxiety and Depression.

Positive and Negative Affect

Children’s affect was assessed by the 10-item Positive and 
Negative Affect Schedule for Children [13, 28]. The Sched-
ule includes five items on positive affect and five items on 
negative affect. Participants self-rated each item on a scale 
of 1 (very slightly or not at all) to 5 (extremely) based on 
their experiences in the past week. The full scale was vali-
dated in Chinese children [44]. In this study, Cronbach’s α 
was 0.84 for positive affect and 0.77 for negative affect.

Behavioral Strengths and Difficulties

Parents rated their children’s internalizing and externaliz-
ing problems using the Strengths and Difficulties Question-
naire (SDQ), Parent Version [15]. The SDQ includes five 
items about children’s Prosocial Behaviors, with higher 
scores indicating more behavioral strengths. The SDQ also 
includes 20 items about children’s Total Difficulty that 
include emotional symptoms, conduct problems, hyperac-
tivity or inattention problems, and peer problems; higher 
total scores indicate more emotional and behavioral diffi-
culties. Each item was rated on a scale of 0 (not true) to 2 
(certainly true). The Chinese version showed satisfactory 
reliability and validity in previous research [33]. In this 
study, Cronbach’s α was 0.72 for Total Difficulty and 0.70 
for Prosocial Behavior.
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than 0.01 indicates that the more-constrained model and the 
less-constrained model had similar fit to the data [5].

We used Cronbach’s α to assess the internal consistency 
of RCADS-25 total score and its subscales. An α of 0.70 or 
above was considered acceptable and an α of 0.80 or above 
was preferred for measures used in clinical or high-risk set-
tings [57]. We examined convergent validity through the 
correlations between RCADS-25 and related measures (i.e., 
positive and negative affect, psychological resilience, and 
internalizing/externalizing problems).

In addition, we assessed concurrent validity by com-
paring participants’ RCADS-25 total and subscale scores 
between normal and at-risk samples as classified by their 
SDQ Total Difficulty score. Considering potential correla-
tions between the dependent variables, a multivariate analy-
sis of variance (MANOVA) was used. Receiver operating 
characteristic (ROC) curve analysis was performed with 
the pROC package in RStudio to determine the predic-
tive accuracy of a diagnostic scale [43]. An area under the 
curve (AUC) value above 0.50 suggests that the scale pre-
dicts diagnostic categories better than chance, with higher 
values indicating stronger predictive ability. Last, we used 
MANOVA to examine whether RCADS-25 total and sub-
scale scores differed by sex (female vs. male) and grade (4th 
vs. 5th grade). Data were analyzed using SPSS Version 29.

Results

Item-Total Correlations and Internal Consistency

All 25 items showed moderate-to-strong significant positive 
correlations with the total RCADS score (range 0.45–0.71, p 
< 0.001), based on the criteria that weak r < 0.30; moderate 
r = 0.30–0.70, strong r > 0.70 [42]. The internal consistency 
of RCADS was strong. Cronbach’s α for the Total Anxiety 

two-factor model, in which the 25 items were allowed to 
load solely on either anxiety or depression. Thus, anxiety 
and depression were viewed as distinct yet closely related 
constructs. Last, as previous RCADS psychometric evalua-
tion research suggested that anxiety and depression could be 
assessed as two independent constructs [25], we also exam-
ined the 15-item anxiety scale (Model 4) and the 10-item 
depression scale (Model 5) separately.

We evaluated the structural validity based on five model 
fit indices. Respectively, acceptable and good model fit are 
indicated by the comparative fit index (CFI) of 0.90 and 
0.95 or above, the root mean square error of approxima-
tion (RMSEA) of 0.08 and 0.06 or lower, the standardized 
root mean square residual (SRMR) of 0.10 and 0.08 or 
lower, and the Tucker-Lewis Index (TLI) of 0.90 and 0.95 
or higher [26]. Due to the sensitivity of χ2 to large samples 
and the resulting frequent underestimation of model fit, χ2 is 
considered a secondary fit index [4].

To examine measurement invariance, we employed 
correlated two-factor CFA models to assess whether the 
RCADS structure remained consistent across demographic 
subgroups, including sex, grade, family income, and paren-
tal education. Specifically, we used a multigroup confir-
matory factor analysis (MG-CFA) approach, which was 
developed for ordinal indicators and was previously applied 
in RCADS measurement invariance studies [5]. First, we 
assessed configural invariance, a basic-level invariance that 
indicates whether the factor structure (i.e., the number of 
factors and the pattern of indicator-factor loadings) is the 
same across groups. Second, we assessed metric invariance, 
which indicates whether the factor loadings are equivalent 
across groups. Third, we assessed scalar invariance, which 
is a strict-level invariance that tests whether the intercepts 
of the observed scores and the factor loadings are equiva-
lent across groups. To help compare with RCADS valida-
tion studies in other countries, we followed the thresholds 
of previous research, where a change in CFI (ΔCFI) of less 

Model 1 Model 2 Model 3 Model 4 Model 
5

Model fit:
 TLI .974 .991 .978 .969 .995
 CFI .976 .989 .976 .964 .993
 RMSEA .059 .038 .057 .075 .032
 SRMR .066 .05 .065 .071 .044
 χ2 787.35*** 434.726*** 749.445*** 361.815*** 53.555*
df 275 247 274 90 35
Model estimation:
 Items loaded on general RCADS factor Yes Yes No No No
 Items loaded on anxiety factor No Yes Yes Yes No
 Items loaded on depression factor No Yes Yes No Yes
 Correlation allowed between anxiety 
and depression

N/A No Yes N/A N/A

Table 2  Model comparison

Note. Model 1 = 25-item uni-
dimensional model; Model 2 = 
bifactor model; Model 3 = corre-
lated two-factor model; Model 4 
= 15-item anxiety model; Model 
5 = 10-item depression model 
*p <.05, ***p <.001
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depression items (Model 5), standardized factor loadings 
were significant for all items (range: 0.538–0.728). Fit sta-
tistics were: TLI = 0.995, CFI = 0.993, RMSEA = 0.032, and 
SRMR = 0.044 (χ2 = 53.555, df = 35, p < 0.05).

Measurement Invariance

Table 3 presents the model fit indices and ΔCFI of multigroup 
confirmatory factor analyses between male and female par-
ticipants. We used the correlated two-factor model (Model 
3) for invariance testing given its satisfactory factor load-
ings and model fit. The configural invariance test showed 
adequate fit (TLI = 0.978, CFI = 0.980, RMSEA = 0.056, 
SRMR = 0.075; χ2 = 997.440, df = 548, p < 0.001), indicat-
ing that the same items loaded on the same factors in males 
and females. The metric invariance test, which involved 
constraining factor loadings across groups, yielded a mar-
ginal decrease in model fit (TLI = 0.974, CFI = 0.976, 
RMSEA = 0.060, SRMR = 0.079; χ2 = 1118.684, df = 571, 
p < 0.001). Specifically, the more constrained model 
showed a decrease of 0.004 points in CFI compared with 
the less constrained model. The magnitude of this decrease 
(ΔCFI < 0.01) suggests that metric invariance could be rea-
sonably assumed between groups. Last, the scalar invari-
ance test, which examines the equivalence of intercepts and 
factor loadings across male and female participants, strongly 
supported invariance assumptions as the decrease in model 
fit was minimal (TLI = 0.972, CFI = 0.974, RMSEA = 0.063, 
SRMR = 0.079; χ2 = 1118.684, df = 546, p < 0.001). The more 
constrained model showed a decrease of 0.002 points in the 
CFI index compared with the less constrained model.

and Depression, the Total Anxiety subscale, and the Total 
Depression subscale was 0.91, 0.86, and 0.82, respectively.

Structural Validity

Table 2 presents the five models’ fit statistics. In the unidimen-
sional model (Model 1), standardized factor loadings were 
significant for all 25 items (range: 0.479–0.762, p < 0.001). 
The model fit statistics were: TLI = 0.974, CFI = 0.976, 
RMSEA = 0.059, and SRMR = 0.066 (χ2 = 787.35, df = 275, 
p < 0.001). The bifactorial model (Model 2) showed a bet-
ter fit: TLI = 0.991, CFI = 0.989, RMSEA = 0.038, and 
SRMR = 0.05 (χ2 = 434.726, df = 247, p < 0.001). However, 
most factor loadings were greater than 1 on the general dis-
tress factor, the anxiety factor, and the depression factor. 
Given that factor loadings in factor analysis or structural 
equation modeling generally range from −1 to 1, this result 
indicates that the items loaded strongly on the general factor 
as well as the specific factors, which might lead to load-
ings exceeding 1 due to shared variance. Thus, the bifactor 
model may not be appropriate for the data.

In the correlated two-factor model (Model 3), standard-
ized factor loadings were significant for all 10 depression 
items and 15 anxiety items (depression: 0.531–0.731; 
anxiety: 0.485–0.773; p < 0.001). The model fit statis-
tics were: TLI = 0.978, CFI = 0.976, RMSEA = 0.057, and 
SRMR = 0.065 (χ2 = 749.445, df = 274, p < 0.001). In the 
model with only the 15 anxiety items (Model 4), standard-
ized factor loadings were significant for all items (range: 
0.474–0.763). Fit statistics were: TLI = 0.969, CFI = 0.964, 
RMSEA = 0.075, and SRMR = 0.071 (χ2 = 361.815, 
df = 90, p < 0.001). Last, in the model with only the 10 

Table 3  Results of multigroup confirmatory factor analyses by sex and grade
TLI CFI RMSEA SRMR χ2  df

Sex (male vs. female)
 Configural model .978 .980 .056 .075 997.440*** 548
 Metric model .974 .976 .060 .079 1118.684*** 571
 Scalar model .972 .974 .063 .079 1118.684*** 546
Grade (4th vs. 5th)
 Configural model .979 .981 .056 .074 1003.962*** 548
 Metric model .969 .971 .067 .082 1255.486*** 571
 Scalar model .967 .970 .070 .082 1255.486*** 546
Income (lower vs. higher)a

 Configural model .975 .977 .059 .078 1032.534*** 548
 Metric model .968 .969 .067 .085 1220.138*** 571
 Scalar model .965 .968 .070 .085 1220.138*** 546
Education (lower vs. higher)b

 Configural model .978 .980 .055 .075 974.201*** 548
 Metric model .974 .975 .059 .080 1093.495*** 571
 Scalar model .971 .974 .062 .080 1093.495*** 546
Note. ***p <.001
a Lower-income is defined as monthly household income below CNY 10,000 (approximately USD 1,450)
b Lower-education refers to middle school degree and below
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As shown in Table 4, consistent with our expected directions, 
the RCADS-25 Total Anxiety and Depression had small, 
significant negative correlations with Resilience (r = –0.19, 
p < 0.001) and Positive Affect (r = –0.21, p < 0.001), and a 
small, significant positive correlation with SDQ Total Dif-
ficulty (r = 0.14, p < 0.001). Notably, RCADS-25 total scores 
had a strong positive correlation with Negative Affect 
(r = 0.55, p < 0.001). In terms of the RCADS subscales, both 
Total Anxiety and Total Depression subscales had small 
negative correlations with Resilience and Positive Affect, 
and small positive correlations with SDQ Total Difficulty. 
Similarly, both RCADS subscales had strong positive corre-
lations with Negative Affect (r = 0.52, p < 0.001). Prosocial 
Behavior was negatively correlated with Total Depression 
(r = –0.14, p < 0.01) but not with Total Anxiety.

Concurrent Validity

SDQ is a validated instrument to measure Chinese-ethnic 
children’s internalizing and externalizing problems [31, 
33]. As SDQ Total Difficulty scores of 14 or above indi-
cate heightened risks for clinically significant problems 
[64], we classified participants into normal (n = 342) and at-
risk (n = 151) samples. The MANOVA showed significant 
classification differences in the normal and at-risk samples’ 
RCADS-25 total score and subscales (p < 0.01). We then fur-
ther examined these differences through univariate analyses 
of variance (ANOVAs). As shown in Table  5, compared 
with the normal sample, the at-risk sample scored signifi-
cantly higher on Total Depression (Mean difference = 1.40, 
F = 6.99, p = 0.008). The at-risk sample also scored higher on 
Total Anxiety and Depression as well as Total Anxiety than 
the normal sample, but these differences were not signifi-
cant (Total Anxiety and Depression: Mean difference = 2.18, 
F = 2.89, p = 0.09; Total Anxiety: Mean difference = 0.78, 
F = 0.88, p = 0.348).

The Total Depression scale (AUC = 0.57, 95% CI [0.52, 
0.62]) demonstrated AUC values greater than 0.50, indicat-
ing that it could predict diagnostic categories classified by 
parent-reported SDQ. The Total Anxiety and Depression 
scale and the Total Anxiety scale’s AUCs were not statis-
tically significant, as their confidence intervals included 
values below the threshold of 0.50 (Total Anxiety and 

As for measurement invariance between 4 and 5th 
grades, the configural invariance test showed adequate fit 
(TLI = 0.979, CFI = 0.981, RMSEA = 0.056, SRMR = 0.074; 
χ2 = 1003.962, df = 548, p < 0.001). The metric invariance test, 
which involved constraining factor loadings across groups, 
yielded a decrease in model fit (TLI = 0.969, CFI = 0.971, 
RMSEA = 0.067, SRMR = 0.082; χ2 = 1255.486, df = 571, 
p < 0.001) and ΔCFI = 0.01, which was considered accept-
able for a more constrained model of factor loadings. Last, 
the scalar invariance test resulted in a minimal decrease 
in model fit (TLI = 0.967, CFI = 0.970, RMSEA = 0.070, 
SRMR = 0.082; χ2 = 1255.486, df = 546, p < 0.001) and 
ΔCFI = 0.001, thereby confirming that scalar invariance was 
established across grades.

For preadolescents from higher- versus lower-income 
families, the configural invariance test showed ade-
quate fit (TLI = 0.975, CFI = 0.977, RMSEA = 0.059, 
SRMR = 0.078; χ2 = 1032.534, df = 548, p < 0.001). The 
metric invariance test yielded an acceptable decline in fit 
(TLI = 0.968, CFI = 0.969, RMSEA = 0.067, SRMR = 0.085; 
χ2 = 1220.138, df = 571, p < 0.001), ΔCFI = 0.008. Finally, 
the scalar invariance test showed negligible fit deterioration 
(TLI = 0.965, CFI = 0.968, RMSEA = 0.070, SRMR = 0.085; 
χ2 = 1220.138, df = 546, p < 0.001), ΔCFI = 0.001, which sug-
gests equivalent latent constructs across income groups.

For preadolescents from higher- versus lower-education 
families, the configural invariance test demonstrated excel-
lent fit (TLI = 0.978,  CFI = 0.980,  RMSEA = 0.055,  SRMR 
= 0.075; χ2 = 974.201, df = 548, p < 0.001). The metric invari-
ance test showed an acceptable decline in fit (TLI = 0.974, 
CFI = 0.975,  RMSEA = 0.059,  SRMR = 0.080; χ2 = 1093.49
5, df = 571, p < 0.001), ΔCFI = 0.005. The scalar invariance 
test also showed minimal deterioration in model fit (TLI = 0
.971, CFI = 0.974, RMSEA = 0.062, SRMR = 0.080; χ2 = 109
3.495, df = 594, p < 0.001), ΔCFI = 0.001, which establishes 
equivalent latent construct interpretation across parental 
education levels.

Convergent Validity

We assessed convergent validity through the correlations 
between RCADS-25 and psychological resilience, positive 
and negative affect, total difficulty, and prosocial behavior. 

Table 4  Correlation between RCADS-25 and related measures
Total anxiety 
and depression

Total 
depression

Total anxiety Psychological 
resilience

Positive 
affect

Negative 
affect

Prosocial 
behavior

Total 
diffi-
culty

Total anxiety and 
depression

- -.19*** -.21*** .55*** -.09* .14**

Total depression .91*** - -.24*** -.24*** .52*** -.14** .19***
Total anxiety .96*** .77*** - -.14** -.16*** .52*** .05 .09*
Note. *p <.05, **p <.01, *** p <.001.
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higher than 5th-grade boys on Total Anxiety and Depression 
and Total Anxiety (p < 0.01).

Discussion

Reliability and Validity of the RCADS-25

Using a sample of 534 Chinese preadolescents, our results 
provide initial support for the reliability and validity of 
the Chinese-version RCADS-25. The RCADS-25 showed 
adequate reliability (Cronbach’s α = 0.91). This is compa-
rable to a previous study of the RCADS 47-item version 
among Chinese youth, in which Cronbach’s α was 0.93 for 
participants aged 9–12 years [35]. Our analysis supported a 
correlated two-factor model, indicating that the RCADS-25 
consists of a Total Anxiety subscale and a Total Depression 
subscale. This factor structure was consistent across sex, 
grade, family income, and parental education attainment. 
Additionally, the RCADS-25 was positively correlated with 

Depression scale: AUC = 0.54, 95% CI [0.48, 0.59]; Total 
Anxiety scale: AUC = 0.52, 95% CI [0.46, 0.57]).

Sex and Grade Differences

Table 6 presents the distributions of RCADS-25 total and 
subscale scores by sex and grade. The MANOVA showed 
significant sex and grade differences in the RCADS-25 
total score and subscales (sex: p < 0.05; grade: p < 0.01). 
Girls scored significantly higher on Total Anxiety than 
boys (p = 0.03). Compared with 5th graders, 4th graders 
scored significantly higher on Total Anxiety and Depression 
(p = 0.005), Total Anxiety (p = 0.02), and Total Depression 
(p = 0.002). To examine the interaction between sex and 
grade, we divided participants into four groups (4th-grade 
boys, 5th-grade boys, 4th-grade girls, and 5th-grade girls). 
The MANOVA revealed significant sex × grade differences 
in the RCADS-25 total score and subscales (p < 0.01). Post 
hoc tests indicated that 4th-grade girls scored significantly 

Table 5  RCADS-25 total score and subscales by at-risk and normal samples
SDQ Total difficulty N Mean SD F p

Total anxiety and depression Normal 342 21.33 12.83 2.89 .090
At-risk 151 23.51 13.85

Total anxiety Normal 342 13.89 8.37 0.88 .348
At-risk 151 14.67 8.82

Total depression Normal 342 7.44 5.30 6.99 .008
At-risk 151 8.84 5.73

Note. SDQ = Strengths and Difficulties Questionnaire (parent-reported, N = 493)

Table 6  Ranges, means, and standard deviations of RCADS-25 total score and subscales by sex and grade
Sex Grade Scale N Minimum Maximum Mean SD
Male 4th Total anxiety and depression 106 1 60 23.31 13.44

Total anxiety 106 0 37 14.5 8.61
Total depression 106 0 25 8.81 5.7

5th Total anxiety and depression 206 0 54 20.47 12.93
Total anxiety 206 0 34 13.12 8.34
Total depression 206 0 25 7.35 5.24

All male Total anxiety and depression 312 0 60 21.44 13.15
Total anxiety 312 0 37 13.59 8.44
Total depression 312 0 25 7.85 5.44

Female 4th Total anxiety and depression 73 5 53 26.26 12.24
Total anxiety 73 2 39 16.94 7.91
Total depression 73 0 26 9.31 5.79

5th Total anxiety and depression 149 1 59 21.9 13.78
Total anxiety 149 0 37 14.4 8.96
Total depression 149 0 23 7.5 5.5

All female Total anxiety and depression 222 1 59 23.34 13.42
Total anxiety 222 0 39 15.24 8.69
Total depression 222 0 26 8.10 5.65

Total sample Total anxiety and depression 534 0 60 22.23 13.29
Total anxiety 534 0 39 14.27 8.58
Total depression 534 0 26 7.95 5.52
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internalizing and externalizing problems, and a small nega-
tive correlation with psychological resilience and positive 
affect.

Sex and Age Differences

In terms of sex differences, consistent with previous 
RCADS studies [9, 35], we found that girls reported sig-
nificantly higher levels of anxiety than boys. This result is 
also consistent with previous studies of East Asian children 
using other measurement tools, including a Japanese study 
using the Spence Children’s Anxiety Scale [22] and a study 
of Chinese adolescents in Singapore using the Revised Chil-
dren’s Manifest Anxiety Scale [29].

However, whereas a previous validation study of 
RCADS-47 among Chinese youth found that girls also 
scored significantly higher on depression than boys [35], 
our results did not show a significant sex difference in 
depression. In a meta-analysis of nationally representative 
samples, the sex difference in depressive symptoms was 
negligible at ages 8–11, increased from age 12, and peaked 
at age 16 [51]. Another meta-analysis of worldwide epide-
miological estimates showed that the onset age of anxiety-
related disorders (peak age of onset = 5.5) was much earlier 
than depressive disorders (peak age of onset = 19.5) [55]. 
Therefore, our nonsignificant sex difference in depression 
may be due to the young age of our sample before adoles-
cents fully develop depressive symptoms and before any sex 
differences emerge. Our results also echo Salk et al.’s [51] 
argument that although men may be less likely to develop 
depression than women in certain age groups, it is equally 
important to acknowledge and treat depression across sex 
groups.

In terms of age differences, the 4th graders in our sample 
reported significantly higher levels of Total Anxiety and 
Depression, Total Anxiety, and Total Depression than 5th 
graders. This may be because children learn to use more 
emotion regulation strategies as they grow older [49, 52]. 
This result is overall consistent with previous research. 
In a study of the Spence Children’s Anxiety Scale (from 
which the RCADS-47 was originally adapted) in an Aus-
tralian sample of 2,052 elementary school students in 4th–
7th grades, younger children reported higher total anxiety 
scores than their older peers [56]. A recent Chinese study 
of 30,746 4th–9th graders across 29 provinces also showed 
that 5th graders had a lower risk of depression than 4th grad-
ers [16].

Notably, Guo et al. [16] also found that middle school 
students had higher risks of depression than elementary 
school students, and the risk increased with grade. This age 
trend may be attributed to the increased academic stress over 
time in the Chinese education system. For instance, older 

Negative Affect and Total Difficulty, and negatively cor-
related with Positive Affect and Psychological Resilience, 
indicating convergent validity. The RCADS-25 showed par-
tial concurrent validity with the SDQ, evidenced by signifi-
cantly different Total Depression scores between at-risk and 
normal samples based on their SDQ scores.

Previous research suggests that negative affect may be a 
common component shared by depression and anxiety [7], 
and it is important to consider the common factor as well 
as the unique components in depression and anxiety [3]. 
Therefore, in addition to treating depression and anxiety as 
separate constructs, we explored a bifactor model (Model 
2) to test whether an underlying general distress factor 
explains the shared variance between depression and anxi-
ety symptoms, and whether depression and anxiety account 
for unique components beyond the underlying distress fac-
tor [3]. However, our bifactor model showed suboptimal 
model fit. This result differs from a few previous studies that 
favored a general latent construct underlying depression and 
anxiety scales (e.g., [21, 58]). But note that these two previ-
ous studies had older samples (ages 18–85 in [21],16 years 
and above in [58]). As suggested by previous research on 
adolescents’ comorbidity of anxiety and depression, anxiety 
may be a more central symptom and may lead to secondary 
depression in adolescence [53].

As suggested by the initial RCADS-47 scale develop-
ment study, treating depression and anxiety as two closely 
related constructs addresses the significant comorbidity and 
frequent overlap between anxiety and depressive disorders 
[9]. Supporting this argument, our correlated two-factor 
model (Model 3) showed satisfactory factor loadings and 
model fit. Our CFA also supported an independent 15-item 
Total Anxiety scale (Model 4) when similar items were 
allowed to correlate, as well as an independent 10-item 
Total Depression scale (Model 5) with satisfactory factor 
loadings and good model fit. Moreover, the Total Depres-
sion subscale significantly differentiated between normal 
and at-risk samples as classified by the SDQ Total Diffi-
culty scores, whereas the Total Anxiety subscale did not. A 
possible reason is that adolescents’ depressive symptoms 
may manifest as irritability and a tendency to react angrily 
[2], which might be more easily observable by parents and 
reflected in the parent-rated SDQ scores.

We also examined convergent validity based on the 
hypotheses that youth with higher levels of anxiety and 
depression would exhibit lower psychological resilience 
[19], more negative affect, less positive affect [19, 50], 
and more behavioral difficulties [1]. As expected, the 
RCADS-25 total score, as well as the Total Depression and 
Total Anxiety subscales, had a strong and positive correla-
tion with negative affect, a small positive correlation with 
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the measurement’s cultural equivalence, and which differ-
ences are attributed to the cultural variations in children’s 
experience or expression of symptoms. Considering the 
limited information from survey data, future research may 
also use qualitative approaches to explore children’s inter-
pretation of anxiety and depressive symptoms, as well as 
their understanding of the measured items.

Despite these limitations, our study represents an initial 
step toward validating the RCADS-25 in a previously under-
examined cultural context. Given that many mental disor-
ders onset occurs well before age 18, proactive screening 
for risk of developing specific mental disorders should start 
early in life [55]. China has 108 million elementary school-
aged children enrolled across 143,500 elementary schools 
[41], averaging more than 750 students per school—high-
lighting a significant potential demand for mental health 
support. Our findings provide preliminary support for using 
the RCADS-25 to assess anxiety and depression in Chinese 
preadolescents. This brief self-report measure may serve as 
an efficient triage tool to facilitate large-scale school mental 
health screening and subsequent prevention efforts.
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Chinese adolescents have higher rates of suicidal thoughts 
and attempts, which are linked to increased academic pres-
sure from middle school to high school [69]. A study using 
the RCADS-47 in Chinese adolescents also found that com-
pared with participants aged 9–12 (elementary school age), 
those aged 13–18 (middle- and high school age) reported 
significantly higher depression and anxiety in all domains 
except separation anxiety [35]. While our study only com-
pared 4th and 5th graders, future research should investi-
gate age-related differences and potential interaction effects 
between age and sex across a broader age range.

Limitations and Future Research Directions

Our study has several limitations. First, we used a relatively 
homogeneous sample of elementary school students from 
a southern metropolis in Mainland China, which may dif-
fer in cultural values and social norms from other regions, 
such as rural areas. Additionally, as previous research has 
indicated, school and clinical samples may respond differ-
ently to the RCADS-25 as certain Anxiety items may not 
apply to school samples [12]. Furthermore, although the 
RCADS was developed for children aged 8–18 years, our 
study focused only on preadolescents aged 9–12. Therefore, 
future research should replicate our findings in children 
from other regions, clinical populations, and broader age 
ranges.

Second, our sample predominantly consisted of migrant 
youth who face more daily-life challenges than local youth, 
including lower family socioeconomic status and less 
access to public welfare resources [34]. On the one hand, 
our sample represents a group of disadvantaged youth who 
are at higher risk of psychological distress and therefore 
should be prioritized in school mental health screening 
research. On the other hand, it is possible that our sample’s 
mean depression-anxiety scores exceeded population aver-
age, which warrants future studies to compare our results 
with nonmigrant youth. Future studies may also compare 
our findings with those from youth living in other Chinese-
speaking societies, such as Singapore—where school-aged 
youth similarly experience significant academic stress and 
school-related anxieties [29]—or Taiwan, where adoles-
cents exhibit a high prevalence of depression [32].

Third, as explained earlier, we adapted the instrument 
language to 4th-grade reading level. Although the item 
contents were the same as those in the Chinese-version 
RCADS-47, these language nuances may influence the com-
parability between research findings based on the Chinese-
version RCADS-47 and RCADS-25. Given the subjective 
nature of the experiences of depression and anxiety, future 
research comparing the RCADS-25 results across cultures 
should also distinguish which differences are attributed to 
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