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Abstract

Depression is a leading mental health concern among children and adolescents,—
90% of whom live in developing countries. Accurate measurement of depression
in this population is a crucial step toward effective research, diagnosis, and inter-
vention. Although rating scales for children and adolescents are widely used by
researchers, clinicians, and large-scale surveys, their heterogeneity in developing
contexts has been largely overlooked. To fill the gap, we analyzed the content
of 27 Chinese depression scales and self-report data from four commonly used
scales (N = 12,764). Our content analysis identified 84 unique symptoms across
the 27 scales and low rate of overlap (mean = 0.19, range: 0.09-0.25), suggest-
ing that instruments often assumed to becomparable capture distinct symptom
domains. Moreover, few scales included culturalor age-specific symptoms, sug-
gesting a lack of cultural- or age-adaptation. Analyses of self-report data showed
that the four scales produced different detection rates and each identified unique
cases. Exploratory Graph Analysis revealed that their items clustered into three
distinct symptom communities rather than a unified construct. These findings
indicate that depression scales for children and adolescents are not interchange-
able and highlight the need for harmonization efforts. Achieving a balance be-
tween standardization and contextual adaptation is essential for improving the
validity and comparability of depression measurement in global mental health
research.
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Abstract

Depression is a leading mental health concern among children and adolescents—
90% of whom live in developing countries. Accurate measurement of depression
in this population is a crucial step toward effective research, diagnosis, and in-
tervention. Although rating scales for children and adolescents are widely used
by researchers, clinicians, and large-scale surveys, their heterogeneity in devel-
oping contexts has been largely overlooked. To fill this gap, we analyzed the
content of 27 Chinese depression scales and self-report data from four commonly
used scales (N = 12,225). Our content analysis identified 84 unique symptoms
across the 27 scales and a low rate of overlap (mean = 0.19, range: 0.09-0.25),
suggesting that instruments often assumed to be comparable capture distinct
symptom domains. Moreover, few scales included cultural- or age-specific symp-
toms, suggesting a lack of cultural- or age-adaptation. Analyses of self-report
data showed that the four scales produced different detection rates and each
identified unique cases. Exploratory Graph Analysis revealed that their items
clustered into three distinct symptom communities rather than a unified con-
struct. These findings indicate that depression scales for children and adoles-
cents are not interchangeable and highlight the need for harmonization efforts.
Achieving a balance between standardization and contextual adaptation is es-
sential for improving the validity and comparability of depression measurement
in global mental health research.

Keywords: Depression; Youth; Heterogeneity; Measurement; Non-Western
Culture
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Introduction

Depression is one of the most common mental health problems among children
and adolescents: about one in five currently experience depression or report
depressive symptoms [?, ?]. Notably, 90% of children and adolescents live in de-
veloping countries [?, ?]. Moreover, the prevalence of depression among children
and adolescents in developing countries has been rising rapidly [?, ?]. As con-
venient and low-cost tools for assessing the presence and severity of depression,
rating scales are widely used for screening depression in children and adolescents
[?, 7], especially in middle- and low-income regions [?, ?]. Rating scales not only
play a pivotal role in depression screening and diagnosis but also serve as a foun-
dation for understanding and intervening in depression [?, ?]. For example, in
clinical trials, researchers have relied heavily on the Children’ s Depression Rat-
ing Scale-Revised (CDRS-R) to evaluate the efficacy of antidepressants in chil-
dren and adolescents [?, ?]. An individual’ s decisions might be changed by the
testing scores of depression scales: adolescents who self-identify with depressive
symptoms through online platforms may develop heightened negative thinking
and interpersonal withdrawal [?, ?]. When used at a larger scale, scales may
change public policy [?, ?]. In China, for example, the increased prevalence of
depression, measured primarily by rating scales, has resulted in more new poli-
cies that aim to alleviate the issue [?, ?]. Globally, the Measurement of Mental
Health among Adolescents at the Population Level (MMAP) initiative, initi-
ated by UNICEF and WHO, also relies on standardized rating scales and aims

to provide the evidence for mental health policies among developing countries
[?, 7]

Despite the central role of rating scales for depression among children and ado-
lescents, the heterogeneity of these tools has often been overlooked. Previous
studies have revealed significantly different detection rates measured by differ-
ent tools. For example, based on structured clinical interviews, the prevalence
of major depressive disorder among Chinese children aged 6 to 16 is estimated at
2% to 3% [?, 7, ?]. However, self-report rating scales yield substantially higher
detection rates, ranging from 6% to 17% in primary school students, 13% to
38% in middle school students, 5.2% to 42.3% in high school students, and
3.9% to 45.9% in college students [?, 7, ?, ?, ?]. These discrepancies suggest
that rating scales vary considerably in what they are actually measuring. This
pattern echoes the heterogeneity among scales of depression for adults. For in-
stance, Fried (2017) found low overlap across seven common depression scales.
Similarly, Veal et al. (2024) identified 388 distinct instruments across 450 ran-
domized controlled trials for unipolar and bipolar depression. These findings
underscore the importance of understanding how depression is conceptualized
and measured among children and adolescents across the world, given that de-
pression among children varies across different social contexts and differs from
adolescents [?, ?]. However, no such systematic investigations have yet been
conducted among child and adolescent populations in developing countries.

To fill this gap, we systematically analyzed symptoms measured by 27 Chinese
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scales and quantified the differences between scales by re-analyzing data from
12,225 children and adolescents who had taken four commonly used depression
scales. To our knowledge, this is the first systematic evaluation of depression
rating scales for children and adolescents conducted outside of Western cultural
contexts. The findings confirm the heterogeneity previously observed in adult-
focused studies and reveal broader methodological concerns, including the over-
reliance on Western-developed tools [?, 7, ?] and the neglect of culture- and
age-specific symptomatology [?, ?]. Our empirical data further confirmed that
four commonly used rating scales are not measuring a unidimensional latent
construct. Together, our findings call for better depression assessment practices
in non-Western youth populations.

Study 1: Content Analysis
Methods

Study Procedure

We took three steps to code symptoms from all scales that measure depression
in children and adolescents (i.e., students from elementary school to college).
Firstly, we identified all scales that had been used for screening depression from
four comprehensive meta-analyses. Secondly, we identified unique symptoms
within each scale. Thirdly, we compared the symptoms and identified unique
symptoms across scales. The latter two steps followed Fried (2017) with minor
modifications (see Supplementary Methods S1.1 and Fig. S1 for details). Inter-
rater agreement was assessed to ensure the robustness of the coding procedure,
using Cohen’ s [?, ?].

Identifying depression scales

We identified scales that measure depression in children and adolescents from
four recent meta-analyses, which synthesized the prevalence of different mental
health problems among four Chinese student populations: elementary school,
middle school, high school, and college [?, ?, ?, ?, ?]. Across 441 depression-
related articles in these four meta-analyses, we found 33 unique scales. We then
screened the versions of scales and selected the most suitable version for later
analysis (see Supplementary Methods S1.2 for details).

Identify unique symptoms within scales

After identifying all scales with a specific version, four trained coders assessed
identical or similar symptoms within each scale. First, the four coders inde-
pendently identified items that assess the same symptom within each scale (see
Supplementary Methods S1.3 and Supplementary Table S1 for details). Then,
the four coders teamed up as two pairs, and each pair reviewed their members’
results and resolved any discrepancies within the pair. Subsequently, the re-
sults from the two pairs of coders were cross-checked, and any inconsistencies
were discussed and resolved with the corresponding team members. The merged
items were verified independently by a clinically certified psychiatrist (Y. L).

Identify unique symptoms across scales
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In this step, four coders compared symptoms across all scales and merged items
that assess the same symptoms. The procedure was the same as identifying
unique symptoms within scales: independent individual coding, discussion by
pairs, cross-checking between pairs, discussion with the corresponding author,
and verification by a clinically certified doctor.

When identifying unique symptoms across scales, we retained both compound
symptoms and specific symptoms, as in Fried (2017). Compound symptoms
are symptoms that include a range of related symptoms, whereas specific symp-
toms are more concrete and describe specific patterns. For example, “appetite
changes” is a compound symptom; it includes two specific symptoms: “appetite
increased” and “appetite decreased,” and all three of them were treated as a
unique symptom. We employed an approach that maximized the number of
different symptoms. More specifically, if the items describe similar symptoms
using different words and the words have significantly different meanings under
the Chinese context, we treat them as belonging to the same compound symp-
tom but as different specific symptoms. For instance, there are many different
words to describe depressed mood in different scales; we used ‘depressed moods’
as the compound symptom but distinguished different specific symptoms such
as ‘blue’, ‘low mood’, ‘sad’, and ‘anhedonia’. This approach is slightly different
from Fried (2017), where he coded all these items as a specific symptom ‘Sad
moods’ (see Supplementary Table S2 for details).

After identifying the unique symptoms, we assigned scores for all scales on all
unique symptoms. More specifically, a scale was scored as “0” on a symptom if
it does not have items that measure this symptom. For instance, the Children’ s
Depression Inventory (CDI) has no item for ‘Depressed mood’ , so we assigned
“0” for CDI on this symptom. If a scale has an item that directly measures a
symptom—compound or specific—it was coded as 2 on that symptom. Note that
if a scale has an item measuring a compound symptom, then this scale not only
had a score of 2 on that compound symptom but also had a score of 1 on all
specific symptoms of this compound symptom. For example, CDI has an item
that directly measures the compound symptom “appetite change” and scored 2
on this compound symptom. Importantly, even though the CDI does not have
items for ‘appetite increased’ and ‘appetite decreased’ , it scored 1 on these
two specific symptoms (see https://osf.io/2s5dz for details). However, if the
item measures a specific symptom under a compound symptom, this scale was
coded “2”on that specific symptom but still “0” on the corresponding compound
symptom.

Data analyses

We reported the descriptive summary of scales as well as the symptoms within
each scale. We highlighted symptoms that are used in DSM-5 for diagnosis
of depression. More specifically, there are 28 symptoms overlapped with the
DSM-5 symptoms for depression, which were derived from the nine symptoms
in DSM-5 and all their specific symptoms [?, ?].

We used the Jaccard index to quantify the degree of overlap between different
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“

scales [?, ?]. The formula of Jaccard index is s/(ul + u2 + s), where “s”represents
the number of items shared by two scales, and “ul”and “u2”denote the number of
items that are exclusively present in each of the two scales. Jaccard index ranges
from 0 (no overlap among scales) to 1 (complete overlap). We interpreted the
Jaccard index as in Fried (2017): very weak 0.00-0.19, weak 0.20-0.39, moderate
0.40-0.59, strong 0.60-0.79, and very strong 0.80-1.0. Moreover, we explored
the relationship between the mean Jaccard coefficient, adjusted scale length,
and the number of captured symptoms (i.e., number of symptoms included in
the scale) by employing Spearman correlation.

Results

The inter-rater agreements during the coding phase reached substantial to nearly
perfect agreement across coders ( = 0.71-0.96, p < .001; 0.60-0.79 = substantial,
0.80-0.99 = nearly perfect; [?, ?]; see Supplementary Methods S1.1).

We summarized the number of articles using each depression scale from four
meta-analyses and plotted the relationship between usage frequency and the
number of symptoms captured (see Fig. S2).

We identified 385 items from 27 scales identified in four recent meta-analyses
(see Methods and Supplementary Results S1.2 for details). After comparing
within each scale as well as between scales, items were merged into 84 unique
symptoms (see Fig. 1 [Figure 1: see original paper]), including 8 compound
symptoms (Depressive mood, Irritability, Self-abasement, Interest/pleasure loss,
Somatization, Appetite changes, Somnipathy, and Reduced socialization).

There were 18 (21.43%) idiosyncratic symptoms. Nineteen scales out of twenty-
seven did not include any idiosyncratic symptoms. For the other eight scales, the
rate of idiosyncratic symptoms varied from 3.9% to 22.2%. Interestingly, only 8
scales (29.62%) included items specific for children and adolescents; these items
were merged as 24 unique symptoms (28.57% of all unique items), as detailed
in Supplementary Table S3.

No single symptom was present in all scales. The most frequent symptom,
appearing in 22 out of 27 scales, was sense of hopelessness. The second was
interest loss, which appeared in 18 out of 27. Note that markedly diminished
interest or pleasure, a key symptom for the diagnosis of major depression in
DSM-5, is split into two specific symptoms: interest loss and pleasure loss in
this study. We found pleasure loss was observed less frequently than interest
loss, being measured in 9 out of 27 scales.

Another frequently measured symptom is the compound symptom Depressed
mood, which was directly measured in 5 scales. However, this compound symp-
tom includes several specific symptoms: blue appeared in 10 scales, low mood
in 15 scales, sad in 13 scales, and anhedonia in 16 scales. Combined as a cluster,
depressed mood and its related specific symptoms were present in 25 out of 27
scales and were the most frequent symptoms.
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Interestingly, none of the scales covered all the DSM-5 symptoms. The Depres-
sion Status Inventory (DSI) led the coverage ranking with a rate of 71.42%.
Please see Supplementary Table S3 for detailed information.

The degree of overlap between scales was calculated using the Jaccard coefficient.
The mean overlap across all scales was 0.19, ranging from 0.09 to 0.25, indicating
a very low level of similarity between these scales (see Fig. 2 [Figure 2: see orig-
inal paper]). The Center for Epidemiological Studies Depression Scale (CES-D)
has the highest mean degree of overlap with other scales. The highest overlap,
0.75, appeared between two versions of CES-D: CES-D for adults and CES-D-C
for children. The second highest overlap, 0.72, was between Depression Status
Inventory and Self-Rating Depression Scale. Many scales had no overlap at
all. For example, there was no overlap between China Education Panel Sur-
vey (CEPS) and the Middle-school students Mental Health Scale (MSSMHS),
Patient Health Questionnaire-9 items (PHQ-9), China Middle school students’
Depression Scale (CSSDS), Short Mood and Feelings Questionnaire (SMFQ),
Chinese College Student Mental Health Scale (CCSMHS). Note that because
Comprehensive Survey Report on Health-Related/Risk Behaviors among Chi-
nese Adolescents (Ji__{2007}) has only one item that measures two symptoms,
it has no overlap with Patient Health Questionnaire-9 items (PHQ-9), Kutcher
Adolescent Depression Scale (KADS-11). The mean overlap of each scale was
correlated with the length of the scale, r = 0.70, 95% CI [0.42, 0.87]. The mean
overlap of scales was correlated with the number of captured symptoms (r =
0.54, 95% CI [0.17, 0.78]).

Figure 1. Content Overlap Across Twenty-seven Depression Scales.
Each row represents a symptom, each column represents a scale. If a scale
measures a symptom, then there is a dot or a circle on that row. The for-
mer represents the scale directly captures symptom and the latter represents
the scale indirectly captures symptom. There are 18 symptoms that appear
only in one scale; these symptoms are referred to as idiosyncratic symptoms.
Red indicates age-specific scales or symptoms, while blue indicates culturally
specific scales or symptoms. ADI: Adolescent Depression Inventory; CDI: Chil-
dren’ s Depression Inventory; HAMD: Hamilton Depression Rating Scale for De-
pression; DSI: Depression Status Inventory; SDS: Self-Rating Depression Scale;
MFQ-C: Mood and Feelings Questionnaire; CBCL: Child Behavior Checklist;
BDI-II: Beck Depression Inventory-II; DSRSC: Depression Self-rating Scale for
Children; BDI-I: Beck Depression Inventory; KADS-11: Kutcher Adolescent De-
pression Scale; CES-D: The Center for Epidemiological Studies Depression Scale;
PHQ-9: Patient Health Questionnaire-9 items; CSSDS: China Middle school stu-
dents’ depression scale; CES-D-C: Center for Epidemiologic Studies Depression
Scale for Children; UPI: University Personality Inventory; SMFQ: Short Mood
and Feelings Questionnaire; SCL-90: Symptom Checklist 90; CES-D-13: Short
version of Center for Epidemiologic Studies Depression Scale; CCSMHS: Chi-
nese College Student Mental Health Scale; DASS-21: The Depression Anxiety
Stress Scale-21 Items; BSRS: Brief Symptom Rating Scale; Sakuma {2010}:
Sakuma et al. (2010) self-designed scale; MSSMHS: Middle-school students
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Mental Health Scale; CEPS: China Education Panel Survey; HADS: Hospital
Anxiety and Depression Scale; Ji_ {2007}: Comprehensive Survey Report on
Health-Related /Risk Behaviors among Chinese Adolescents.

Figure 2. Overlap of item content of 27 depression scales. ADI:
Adolescent Depression Inventory, CDI: Children’ s Depression Inventory,
HAMD: Hamilton Depression Rating Scale for Depression, DSI: Depression
Status Inventory, SDS: Self-Rating Depression Scale, MFQ-C: Mood and
Feelings Questionnaire, CBCL: Child Behavior Checklist, BDI-II: Beck Depres-
sion Inventory-II, DSRSC: Depression Self-rating Scale for Children, BDI-I:
Beck Depression Inventory, KADS-11: Kutcher Adolescent Depression Scale,
CES-D: The Center for Epidemiological Studies Depression Scale, PHQ-9:
Patient Health Questionnaire-9 items, CSSDS: China Middle school students’
depression scale, CES-D-C: Center for Epidemiologic Studies Depression Scale
for Children, UPI: University Personality Inventory, SMFQ: Short Mood and
Feelings Questionnaire, SCL-90: Symptom Checklist 90, CES-D-13: Short ver-
sion of Center for Epidemiologic Studies Depression Scale, CCSMHS: Chinese
College Student Mental Health Scale, DASS-21: The Depression Anxiety Stress
Scale-21 Items, BSRS: Brief Symptom Rating Scale, Sakuma_{2010}: Sakuma
et al. (2010) self-designed questionnaire, MSSMHS: Middle-school students
Mental Health Scale, CEPS: China Education Panel Survey, HADS: Hospital
Anxiety and Depression Scale, Ji_ {2007}: Comprehensive Survey Report on
Health-Related /Risk Behaviors among Chinese Adolescents. Mean overlap is
detailed in Supplementary Table S3.

Study 2: Empirical Research
Methods

We re-analyzed a dataset from the Department of Psychosomatic Medicine at
Beijing Children’ s Hospital from May 2020 to August 12, 2024. Out of 12,290
total participants who visited the Department for the first time, we selected
data for those aged 7 to 18, yielding 12,225 participants, including 6,468 males
and 5,757 females. All participants’ parents agreed to participate in the study
and signed informed consent forms. The study was approved by the IRB at the
hospital.

Inclusion Criteria (Participants must meet ALL of the following): - Age: 7-
18 years - Consent: Legal guardian(s) provided signed informed consent - Initial
assessment: Completed all self-report scales at the first clinical visit

Exclusion Criteria (Participants are excluded if they meet ANY of the fol-
lowing): - Severe Comorbidity: Neurological disorders (e.g., epilepsy, traumatic
brain injury); Neurodevelopmental disorders (e.g., Autism Spectrum Disorder,
intellectual disability) - Active psychosis or substance abuse - Incomplete Data:
Missing critical diagnosis or symptom records

All included participants completed four self-report depression scales in the fol-

chinarxiv.org/items/chinaxiv-202510.00115 Machine Translation


https://chinarxiv.org/items/chinaxiv-202510.00115

ChinaRxiv [$X]

lowing fixed order: Chinese version of Depression Self-Rating Scale for Children,
Chinese version of Patient Health Questionnaire-9 items, Chinese version of The
Depression Anxiety Stress Scale-21 Items, and Chinese version of Children’ s
Depression Inventory.

Depression scales
Four depression scales were used for measuring depression in this dataset. All
of them were included in our Study 1.

The Chinese version of Depression Self-Rating Scale for Children (DSRSC) [?, ?]
has 18 items. Participants rated their symptoms over the past week on a 0-2
scale: Not at all (0), Sometimes (1), and Often (2). The sum score was used
and higher scores indicated more severe depression. Participants with sum score
higher than 15 are regarded as depressed [?, 7].

The Chinese version of Children’ s Depression Inventory (CDI) consists of 27
items [?, ?]. Participants rate their symptoms over the past two weeks from 0 to
2, indicating different levels of depression: mild, moderate, and severe (e.g., “I
feel sad sometimes,” “I often feel sad,” “I feel sad all the time” ). The sum scores
vary from 0 to 54, with higher sum scores indicating more severe depression.
Item 26 is not scored, and the cutoft score is 20 [?, ?].

The Chinese version Patient Health Questionnaire (PHQ-9) comprises 9 items
[?, ?]. Participants reported how frequently they experienced each symptom
over the past two weeks by selecting one of four options: “Not at all” (0),
“Several days” (1), “More than half of all the days” (2), and “Nearly every day”
(3). A sum score of 10 or higher is used as the cutoff for screening [?, ?].

The depression subscale of the Chinese version of Depression Anxiety Stress
Scale (DASS-21) consists of 7 items [?, ?]. Participants were presented state-
ments that describe experiences over the past week (e.g., “I feel depressed,” “I
feel dry in my mouth” ) and were asked to rate how each item applied to them-
selves on a 4-point scale: “never” (0), “sometimes” (1), “often” (2), and “almost
always” (3). Sum scores of these 7 items were used and the cutoffs are 4 for
males and 5 for females [?, ?].

All these four scales were analyzed in Study 1. Their 61 items were combined
into 56 unique items during the within-scale coding (see Supplementary Table S1
and https://osf.io/vt2xg for details) and further combined into 39 items that
measure 40 unique symptoms across scales (see https://osf.io/vt2xg). Note
that item 8 of PHQ-9 simultaneously measures two symptoms, Retardation and
Agitation. The symptoms measured by these four scales are shown in Fig. 1
and on https://osf.io/vt2xg. The overlap between these four scales ranges from
0.04 to 0.26 (see Fig. 2 and Supplementary Table S4 for details).

Data Analyses

To test the heterogeneity of the four scales, we first compared the detection
rates of depression across different scales based on the criteria of each scale.
The differences in detection rates indicate differences of the scales in diagnosis
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of depression. We also tested whether the symptoms in these four scales can form
a single community by using Exploratory Graph Analysis [?, ?]. Exploratory
Graph Analysis is a novel method in network psychometrics for identifying di-
mensions in multivariate data using network models. In these models, nodes
(circles) represent variables, while edges (lines) reflect the relationships (e.g.,
partial correlations) between the nodes. Communities of nodes are interpreted
as dimensions within the network [?, ?]. EGA is based on the estimation of a
network followed by the application of a community detection algorithm [?, 7],
which works well in both unidimensional and multidimensional structures [?, ?].
We used the EGAnet package in R for the EGA analyses [?, 7] and followed the
standard workflow [?, ?]: (1) determining redundancies of input variables, (2)
performing EGA, and (3) checking the stability of EGA using bootEGA (see
Supplementary Methods S3.2). If all these symptoms are measuring the same
latent variable, we should expect a unidimensional structure of these symptoms;
otherwise, these symptoms are measuring different “latent variables.”

All code is available at: https://github.com/Chuan-Peng-Lab/YouthDepressioninScales

Results

To further validate the heterogeneity of depression scales, we analyzed an ex-
isting large dataset with 12,225 children and adolescents in the hospital who
answered four commonly used depression scales: the Depression Anxiety Stress
Scale-21 Items (DASS-21), Patient Health Questionnaire-9 items (PHQ-9), De-
pression Self-rating Scale for Children (DSRSC), and Children’ s Depression
Inventory (CDI) (see Methods for details). These four scales covered 39 symp-
toms of all 84 symptoms we identified among 27 scales. We tested the following
hypotheses: (1) If these scales are heterogeneous, then their detection rates of
depression would differ; (2) If symptoms covered by these scales are heteroge-
neous, then symptoms would form multiple communities/clusters instead of a
single one.

Our results revealed that detection rates varied across scales for the same sample:
DASS (62.43%), PHQ-9 (53.46%), DSRSC (52.03%), and CDI (49.25%). This
pattern was the same for different age groups (see Fig. 3A [Figure 3: see original
paper]). Furthermore, each scale detected some unique cases that were not
detected by other scales: DASS flagged 833 unique cases, PHQ-9 326, DSRSC
263, and CDI 98 (see Fig. 3B and Supplementary Results S4.1).

Figure 3. Detection Rates and Distribution of Detection Conditions
Across Depression Scales. Panel A shows the detection rates of depressive
symptoms across four self-report scales. The x-axis represents the names of the
scales, and the y-axis shows the corresponding detection rates. The different col-
ors represent the detection rates for various age groups across the scales. Panel
B illustrates the distribution of participants based on how many scales identi-
fied them as positive for depression. The depth of color reflects the number of
scales on which participants screened positive. The darkest shade represents

chinarxiv.org/items/chinaxiv-202510.00115 Machine Translation


https://chinarxiv.org/items/chinaxiv-202510.00115

ChinaRxiv [$X]

participants who screened positive on all four scales. Medium-dark shades rep-
resent participants who screened positive on three scales. Medium-light shades
represent participants who screened positive on two scales. The lightest shade
represents participants who screened positive on only one scale. The area of
each rectangle is proportional to the number of participants within each screen-
ing combination, and labels within each rectangle indicate the combination and
corresponding sample size.

Exploratory Graph Analysis (EGA) revealed three communities among the 31
symptoms covered by these four scales (see Fig. 4 [Figure 4: see original paper]),
providing empirical evidence for the heterogeneity among these symptoms (see
Fig. 4; see Supplementary Results S4.2 for details).

Figure 4. The EGA results for the merged items. Different colors repre-
sent different communities. Community 1 was labeled as “MOOD,” Community
2 as “COGNITION,” and Community 3 as “FUNCTION.” Sad, M1; Anhe-
donia, M2; Psychological worry, M3; Cry, M4; Psychic anxiety, M5; Fatigue,
M6; Appetite change, M7; Somatic worry, M8; Feeling of loneliness, M9; Poor
sleep, M10; Gastrointestinal, M11; Low mood, M12; Blue, M13; Feeling of hope-
lessness, C1; Psychological inferiority, C2; Self blame, C3; Felt people disliked
me, C4; Running away from home, C5; Interest pleasure loss, C6; Feeling of
worthlessness, C7; Negative body perception, C8; Like talking with family, C9;
Reduced socialization, C10; Inferiority self confidence, C11; Bad all the time,
C12; Learning difficulties, F1; Loss of energy, F2; Concentration, F3; Retarda-
tion and agitation, F4; Never have fun at school, F5; Indecisiveness, F6. Direct
symptom-name plots can be found in Supplementary Results S4.2.

Discussion

Our study is the first systematic investigation of the heterogeneity of depres-
sion scales for children and adolescents in a non-Western cultural context. We
identified 84 symptoms across 27 scales drawn from four recent meta-analyses
[?, 7,7, 7, 7] and found a weak overlap among them. This heterogeneity was
further validated by re-analyzing a large dataset in which all participants com-
pleted four commonly used depression scales that cover 39 unique symptoms in
total. We found that the four scales each identified different subsets of partici-
pants. Our analyses of the scale data revealed that these 39 symptoms formed
more than one dimension. Importantly, we also found that only a few scales
included youth- or cultural-specific symptoms. Given the importance of mea-
surement tools in understanding, diagnosis, and intervention of depression [?, ?]
and the fact that depression is an increasing social burden for developing coun-
tries [?, ?], understanding the heterogeneity of rating scales used in developing
countries is of great importance for addressing mental health issues in these
regions.

The pronounced heterogeneity observed across these 27 Chinese depression rat-
ing scales may be attributed to multiple reasons. Firstly, as many scales in-
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cluded in our analyses were translated from Western scales, the two key sources
of heterogeneity identified by Fried (2017) apply to our findings here. First,
different psychopathological perspectives were different when these scales were
developed. For instance, Beck’ s Depression Inventory (BDI) emphasized cog-
nitive symptoms in line with Beck’ s theory of depression, whereas Hamilton’ s
Rating Scale (HAMD) highlighted somatic and anxiety-related symptoms that
were easier to capture in clinician ratings. Second, different purposes of these
scales. For example, the Center for Epidemiological Studies Depression Scale
(CES-D) was designed for epidemiological screening in the general population,
while the Hamilton Depression Rating Scale for Depression was originally in-
tended to measure severity in clinically diagnosed patients. Moreover, because
we included more scales, it is not surprising that heterogeneity was greater than
that reported by Fried (2017).

A unique reason behind the heterogeneity found in our study is that some scales
included age- and culture-specific items. For example, the Chinese College Stu-
dent Mental Health Scale (CCSMHS) includes items such as “feeling of repres-
sion” and “want to take advantage,” while the Adolescent Depression Inventory
(ADI) includes symptoms such as “lack of patience” and “mood swings” . These
items are usually idiosyncratic symptoms and therefore increase the heterogene-
ity of the rating scales. However, how to handle these items requires extreme
care because including these items may increase the validity of these rating scales
under their contexts. A growing body of cross-cultural and developmental re-
search has shown that the subjective experience and symptoms of depression
are shaped by both cultural factors and developmental stage [?, 7, 7, ?]. For
instance, symptoms such as “worry” or “thinking too much” are reported more
frequently in South Asian, Southeast Asian, and Sub-Saharan African popula-
tions, suggesting culturally specific expressions of depression that may warrant
inclusion in measurement instruments [?, ?].

Beyond symptoms, cultural context shapes how depression is explained and
acted upon. For instance, depression is viewed as a sign of personal weakness
that does not require medical care in Australian First Nations \cite{Fusar-Poli
et al., 2023}. Symptoms of depression may also differ at different ages. Previ-
ous data suggested that vegetative symptoms (e.g., appetite and weight changes,
fatigue, insomnia) are more common in adolescents than adults, while anhedo-
nia and concentration difficulties are more prominent in adults [?, ?]. Taking
together, the heterogeneity caused by items in scales developed by Chinese re-
searchers is necessary given the importance of social context and age [?, ?].

Our findings have important implications for researchers, practitioners, and
policy-makers in non-Western contexts. For researchers, closer attention should
be paid to the rating scales that are used in child and adolescent populations.
First, it is important to identify core depressive symptoms that are most preva-
lent, impairing, and clinically relevant among the youth population in local
settings. For example, in the large Sequenced Treatment Alternatives to Re-
lieve Depression (STAR*D), network analysis identified sad mood, diminished
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interest/pleasure, energy loss, and concentration problems as central symptoms,
which are most strongly associated with functional impairment [?, ?]. However,
the exact symptoms related to functional impairment might differ across age
groups and cultures [?, ?, ?]. Second, developing methods to harmonize differ-
ent rating scales to maximize existing datasets that used different rating scales.
Recent work has demonstrated that a common metric can be developed through
item response theory to equate multiple depression and anxiety scales in adoles-
cent samples, providing scores with acceptable precision in the clinically relevant
range [?, ?]. This approach allows researchers to pool data across cohorts and
designs without being constrained to a single instrument. Third, researchers
may leverage cross-cultural collaborations, especially big-team science [?, ?],
to curate an open-access “measure hub” that includes existing rating scales,
their translations and adaptations [?, ?]. Such a hub would facilitate adapta-
tion of widely used scales while preserving comparability. Similarly, researchers
in the field may consider following the Standardisation Of Behavior Research
(SOBER) guidelines [?, ?, ?]—for instance, demonstrating non-redundancy when
creating new measures, adhering to established protocols, and justifying any
modifications with independent validity evidence—can help prevent further frag-
mentation and improve reproducibility. For practitioners, administering mul-
tiple depression scales in parallel and examining the average effect across all
administered scales is recommended [?, ?]. Our empirical data have revealed
substantial variation in detection rates across four scales, which suggests that
relying on one scale might be risky. Thus, using multiple scales simultaneously
can enhance the robustness of findings by enabling cross-validation across tools
[?, ?]. Using multiple scales is already an established standard in certain fields,
such as clinical trials, where one outcome is typically designated as primary and
given analytic precedence over secondary instruments [?, ?].

For policy-makers, our findings suggest that the heterogeneity in rating scales
is substantial and the large-scale survey’ s findings that rely on single scales
should be interpreted with care. Sun et al. (2025) have pointed out that the
depression scales in one of the large-scale surveys in China ignored the pressure
from school. Our results confirmed that while there exist scales developed by
Chinese scholars, few studies used these scales in practice (see Fig. S2 for cita-
tions of 27 scales included in our content analysis). To promote standardization
and reduce redundancy, policy-makers and professional societies could estab-
lish committee-set standards for youth depression assessment [?, ?]. Similar to
how diagnostic criteria in the DSM and ICD are determined by expert commit-
tees, such standards could define core symptom domains and outline how they
should be assessed in specific cultural contexts. Involving researchers, clinicians,
educators, and young people themselves would ensure that these standards re-
main transparent, inclusive, and continuously updated to reflect developmental
and cultural changes. Finally, our findings also call for funders to support the
development, validation, maintenance, and dissemination of depression scales.

Several limitations of the current study should be noted. First, the content anal-
ysis in Study 1 is inherently subjective; it is possible that a different research
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team might produce slightly different outcomes due to variations in interpre-
tation or experience. In line with the principles of open science, we made all
coding materials and analytic datasets publicly available to facilitate replication
and further evaluation by other researchers. Second, all empirical data in Study
2 were drawn exclusively from one hospital in Beijing, China; thus, the general-
izability of our findings to other regions and cultures needs to be examined by
future studies.

Conclusion

This study systematically evaluated the heterogeneity of depression scales used
for children and adolescents in China. Drawing on content analysis and empiri-
cal data, we identified substantial differences across scales in terms of symptom
coverage, item formulation, and screening outcomes. This heterogeneity reflects
not only inconsistencies across existing tools, but also cultural- and developmen-
tal specificities embedded in depression. We call for researchers, practitioners,
and policy-makers in non-Western contexts to pay attention to the heterogene-
ity of depression scales and address this issue with care for better understanding,
assessing, and intervening in depression.
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