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Abstract
While autistic individuals are 4 times more likely to have depression compared to non-autistic individuals, depression 
remained largely undetected in this group resulting in significant unmet needs. A systematic literature review was con-
ducted to determine the psychometric properties of measuring tools for depressive symptoms in autistic children and 
adolescents. The review followed the PRISMA 2020 guideline (PROSPERO: CRD42023423377) based on the search 
of several databases from 1980 until November 2024. The COnsensus-based Standards for the Selection of health status 
Measurement INstruments (COSMIN) checklist was used to assess for each tool: internal consistency, reliability, mea-
surement error, content validity, structural validity, hypothesis testing, criterion validity, responsiveness to change and 
cross-cultural validity. The review found 15 empirical studies evaluating the properties of twelve measuring tools for 
depression in autistic youths. The validities of standards screening scales were low, but better for questionnaires with 
items focusing on behavioral aspects of depression, i.e., the Patient Health Questionnaire-9 (PHQ-9) and the Hospital 
Anxiety and Depression Scale (HADS). The evidence supporting the quality of the instrument was much better for those 
developed for subjects with neurodevelopmental divergences, such as The Evaluation of Depressive symptoms in Autism 
(EDA), with five domains of psychometric properties rated as strong or moderate. To determine the optimal approach for 
the use of consensual instruments, further research should include more individuals with co-occurring neurodevelopmental 
conditions, a risk factor for a more resistant form of depression, and examine the instruments’ capacity to detect clinically 
significant changes during an intervention.
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Introduction

Autism represents a range of neurodevelopmental differ-
ences characterized by specificities in social interaction 
and communication, specialized interests, repetitive behav-
iors, and atypical sensory processing. In the Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition, Text 
Revision (DSM-5-TR), autism was operationalized as a 
spectrum with large variability in terms of characteristics, 
adaptive skills, and cognitive functioning (American Psy-
chiatric Association, 2022). Co-occurring neurodivergence 
and mental health issues largely contribute to this heteroge-
neity, with almost three-quarters of autistic youths matching 
the criterion for at least one associated psychiatric disorder 
(Astle et al., 2022; Hossain et al., 2020; Lai et al., 2019).

The lifetime prevalence of depressive disorders (i.e., 
major depressive disorder, persistent depressive disorder) in 
autistic individuals at adulthood is estimated between 9 and 
54% (Lai et al., 2019; Leyfer et al., 2006), with a pooled 
lifetime prevalence four times higher than in non-autistic 
individuals (Hudson et al., 2019). In a subgroup analy-
sis of their meta-analysis, Hudson et al. (2019) reported 
a pooled lifetime prevalence of depression of 7.7%, 95% 
CI 4.7–12.4 in participants under 18. Studies conducted in 
pediatric samples showed that the increased risk of suffering 
from depression in autistic individuals at these ages results 
from a combination of individual factors and environmen-
tal stressors, in particular, peer victimization and stressful 
life experiences due to social barriers and stigma (Benarous 
et al., 2023; Farhat et al., 2023; Gussin et al., 2024; Pez-
zimenti et al., 2019; Rai et al., 2018; Thapar et al., 2023). 
The comparison of depression features between autistic and 
non-autistic youths supports higher severity of depressive 
symptoms, suicidal behaviors, and functional impairment in 
the former (Magnuson & Constantino, 2011; Oliphant et al., 
2020), in line with observations in autistic adults (Newell et 
al., 2023). Furthermore, autistic youths are overrepresented 
among patients with treatment-refractory mood disorders 
(Benarous et al., 2024a) and usually require a longer length 
of stay in hospitalization compared to other depressed 
patients (Avrahami et al., 2024; Mandell, 2008).

A major reason for the high rate of untreated depression 
in autistic individuals is the challenge represented by the 
assessment of depressive symptoms in this population (Hos-
sain et al., 2020; Kim & Lecavalier, 2021; Lai et al., 2019). 
Autism features and depressive symptoms can overlap, e.g., 
social withdrawal, poor facial expressions, and sleep diffi-
culties (Magnuson & Constantino, 2011). An autistic person 
can find it difficult to understand health care providers’ ques-
tions about mental states or emotions (e.g., guilt, worthless-
ness) during clinical interviews (Hinze et al., 2024; Thomas 
et al., 2024). The diagnosis of depression also requires a 

comprehensive assessment of symptom duration and change 
from baseline functioning. This step can require specific 
adaptations with autistic patients, considering the possible 
differences for some of them regarding emotional insight 
or autobiographical memory (Thapar et al., 2023; Westby, 
2022). Finally, depressive symptoms in autistic individuals 
can be mistakenly attributed to co-occurring medical con-
ditions (with pain or physical fatigue) or medication side 
effects (Magnuson & Constantino, 2011). While the litera-
ture on depression in autistic youths is less extensive than 
for adults, it is expected that most of these barriers are com-
parable across ages (Kim & Lecavalier, 2021; Magnuson & 
Constantino, 2011; Thapar et al., 2023).

Limited research exists on the validity and reliability of 
existing tools for measuring depressive symptoms in autistic 
individuals. Cassidy et al. (2018) reviewed the studies that 
provide evidence for the psychometric properties of mea-
surement tools for depressive symptoms in autistic adults. 
The exclusion by the authors of studies conducted on par-
ticipants under 18 is regrettable for several reasons. Firstly, 
while diagnosis criteria for depression in the DSM-5-TR are 
age-independent, the features of depression can differ across 
ages, and the specific presentation of pediatric depression 
may not be adequately captured by current assessment tools 
developed for adults (Jaffee et al., 2002; Rice et al., 2019). 
Secondly, most autistic individuals with depression have a 
first onset of mood symptoms before adulthood, with a first 
peak of incidence just after puberty in both autistic and non-
autistic individuals (Pezzimenti et al., 2019; Thapar et al., 
2012). Finally, early recognition and access to appropriate 
treatment for depression in autistic youths could mitigate 
the risk of a cascade between negative mood, stressful life 
experiences, and maladaptive/challenging behaviors, as 
reported in youths with neurodevelopmental divergences 
(Benarous et al., 2023; Bernardin et al., 2021; Farhat et al., 
2023; Hedley et al., 2018; Rai et al., 2018). A moderate level 
of evidence supports the efficacy of psychological interven-
tions (e.g., mindfulness and social skill training) to reduce 
depressive symptoms in autistic individuals (Menezes et al., 
2020). In their scoping review, Kim and Lecavalier (2021) 
identified the lack of information about the psychometric 
properties of measuring tools for depression in young autis-
tic people as an important gap in the  literature and only 
reported two studies (Mazefsky et al., 2011; Sterling et al., 
2015).

This systematic review aims to explore the psychomet-
ric properties of the instruments used to assess depres-
sive symptoms in autistic children and adolescents.  This 
research is a first step towards disseminating consensual 
measurement instruments with satisfactory psychometric 
properties within the medical community, particularly in 
the French network of the national expert centers for autism 
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and complex developmental disorders. A lack of consensual 
measures contributes to the risk of underestimating depres-
sion in this population (Lai et al., 2019; Leyfer et al., 2006). 
Tools with good psychometric qualities would help to make 
better decisions regarding the diagnosis and treatment of 
these young people (Cameron et al., 2021; Pezzimenti et 
al., 2019; Popow et al., 2021). Given the broad spectrum 
of autism, the review of the screened studies will pay par-
ticular attention to participants’ characteristics in terms of 
demographic (e.g., age, gender) and clinical features (e.g., 
cognitive level). Specifically, lower intellectual/language 
skills were linked to additional difficulties in recognizing 
depressive symptoms in the pediatric population (Benarous 
et al., 2024b; Hollo et al., 2014), which is especially true for 
autistic youths (Kim & Lecavalier, 2021).

Methods

The review was conducted using PRISMA 2020 guide-
lines (Page et al., 2021), and the protocol was registered 
online with the International Prospective Register of Sys-
tematic Reviews (Registration number: CRD42023423377 
BLINDED) and can be accessed at (​h​t​t​p​​s​:​/​​/​w​w​w​​.​c​​r​d​.​​y​o​r​k​​
.​a​c​​.​u​k​​/​p​r​​o​s​p​​e​r​o​/​​d​i​​s​p​l​​a​y​_​r​​e​c​o​​r​d​.​​p​h​p​?​R​e​c​o​r​d​4​2​0​2​3​4​2​3​3​7​
7). Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) standards are followed in this 
report (Page et al., 2021).

Search Strategy

The following electronic bibliographic databases were 
searched on July 2023 using PsycINFO, Embase, Scopus, 
Science Direct, and PubMed, and data were first extracted on 
the 3rd of December 2023. An updated database search was 

conducted in October 2024. The search strategy included 
the terms shown in Table  1, which were combined using 
database-specific filters when these were available. The 
search was restricted to articles in English and those pub-
lished between January 1980 and the search date. The flow 
chart (Fig. 1) complies with PRISMA recommendations.

Selection Criteria

One author screened the titles and abstracts of articles 
(Fig. 1). When there was doubt about whether an article met 
the inclusion criteria, it was included, and a second author 
reviewed the full text. Ambiguous papers were discussed 
with the second reviewer to reach a consensus. The refer-
ences of the selected articles were hand-searched, and prior 
recent reviews’ reference lists were also found  (Cassidy 
et al., 2018; Hinze et al., 2024; Kim & Lecavalier, 2021; 
Menezes et al., 2020; Pezzimenti et al., 2019). The follow-
ing studies were excluded: (1) studies conducted in non-
autistic youths, (2) studies conducted in adults, (3) studies 
where data from pediatric and adult samples were pooled, 
and (4) studies where depression was represented only as a 
subscale of a measuring tool for general psychopathology 
and with no data available on depression. Considering the 
high rate of overlap within emotional disorders (i.e., anxi-
ety, depression) (Hinze et al., 2024; Pezzimenti et al., 2019), 
we chose to include instrument tools focusing on emotional 
disorders in this population.

Data Extraction Method

For each selected study, the following information was 
noted using a previously tested data extraction form: (i) 
socio-demographic characteristics (age, gender ratio, coun-
tries, type of recruitment); (ii) clinical features (including 
diagnosis method, Intellectual Quotient (IQ): for estimation 
of cognitive functioning, and co-occurring psychiatric dis-
order or neurodevelopmental divergences); (iii) tools used 
to measure depression, domains captured, and by whom 
the tool was reported/measured; and (iv) other measures. 
Once identified, the methodological quality of each article 
was examined using the Consensus based Standards for the 
selection of health-based Measurement Instruments (COS-
MIN) checklist (Mokkink et al., 2010). The checklist con-
siders nine properties of measurement, each with multiple 
items rated on a 4-point scale: internal consistency, reli-
ability, measurement error, content validity, structural valid-
ity, hypothesis testing, criterion validity, responsiveness 
to change, and cross-cultural validity. Three criteria were 
used to document the content validity based on the rules 
provided by Haynes et al. (1995): (a) whether professional 
experts and a sample of youths with ASD had been involved 

Table 1  General strategy for the review search terms based on Terwee 
et al. (2009)
Domain Words
Age group “children” OR “adolescen*” OR “pediatric” OR 

“teen” OR “teenager” OR “young people” OR 
“young person” OR “youth”

Construct 
search:

“depress*” OR “MDD” OR “mood disorder” 
OR “affective disorder” OR “dysthym*” OR 
“melancholy*”

Population 
search:

“autis*” OR “ASD” OR “ASC” OR “Asperger” 
OR “Pervasive developmental disorder” OR 
“PDD-NOS”

Instrument 
search

“assessment” OR “diagnosis” OR “measure*” OR 
“questionnaire” OR “psychometr*” OR “interview” 
OR “screen” OR “scale” OR “checklist” OR “valid*”

Exclusion 
filter

limited to English language; 1980–November 2024; 
age 0 to 18 years

Some of these terms were slightly differed according to the electronic 
bibliographic database
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Association’ 2013 guideline (EFPA, 2013). For example, 
internal consistency was positive where Cronbach’s alpha is 
equal to or greater than 0.70; criterion validity was positive 
where there are convincing arguments that the gold stan-
dard is ‘gold’ and correlation is equal to or greater than 0.70. 
Finally, the quality ratings for the findings were considered 
in conjunction with the quality rating for the level of evi-
dence in the articles about each tool.

Results

Description of the Measuring Tools

The search resulted in 866 articles, of which 15 were 
retained for data extraction (Table  2). In the 15 stud-
ies reviewed, a total of twelve different measuring tools 
were utilized to assess depression in autistic youths. Two 
of these tools, namely the Autism Comorbidity Interview-
Present and Lifetime Version (ACI-PL) (Leyfer et al., 2006) 
and the Scale for evaluating depressive symptoms among 
youth on the autism spectrum (EDA) (Bellalou et al., 2021) 
were specifically developed for individuals with ASD. Six 
of those tools (i.e., BDI-II, CDI, CDI-S, MFQ-SF, EDA, 
PHQ-9) measured only depressive symptoms (Bellalou et 
al., 2021; Bitsika & Sharpley, 2015; Bitsika et al., 2016a; 
Mazefsky et al., 2011; Santomauro et al., 2016; Uljarević 

in item creation, (b) whether all aspects of the instrument 
had been submitted to content validity, including form (e.g., 
modification to item wording, provision of pictorial repre-
sentations of response scales, inclusion of teaching items) 
and context of performing, and (c) whether content valid-
ity results have been published and updated based on new 
published data. For each article, the properties addressed 
are rated excellent, good, fair, or poor, following the guide-
lines provided by Mokkink et al. (2010). Measurement error 
was indirectly estimated based on subgroups or correlation 
analyses testing how the main outcome of the instrument 
(mean total score, diagnosis) was influenced by participants’ 
socio-demographic or clinical features, as no study provided 
direct indices such as minimal detectable change (MDC). 
One reviewer completed the checklists and frequently dis-
cussed ratings with a second reviewer to reach a consensus. 
The second reviewer independently rated all articles using 
the checklist to check reliability. Agreement on the final rat-
ing of each property was 94%, Cohen’s κ =.87.

Evidence Synthesis

For each study, a quality rating ranked as positive, inde-
terminate, or negative was provided for each measurement 
property examined in line with De Vet et al. (2011). The 
significance thresholds for validity measurement criteria 
were based on the European Federation of Psychologists 

Records identified through

5 electronic databases: 

PsycINFO, Embase, Scopus,

Science Direct, and PubMed

(n = 3,942)

Records after duplicates removed

(n = 1,380)

Records screened

(n = 866)

Full-text articles assessed for

eligibility

(n= 48)

Full text articles included in

qualitative synthesis

(n= 15)

Records excluded based on title and abstract 

(n = 818)

Additional records identified

through other sources

(n = 10)
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Records excluded (n=33)

- No measure of depressive symptoms

(n=5)

- No autistic individual (n=6)

- No pediatric population (n=15)

- No psychometric information (n=8)

Records excluded based on type of

document (i.e., no journal research article)

(n=514)

Fig. 1  PRISMA flow chart 
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Measure Rated by Aim of tool Nb of items Subscales Response
options

Population Used in references Specific 
adaptations 
in NDD 
population

Questionnaires
BDI-II (Beck 
Depression 
Inventory-II 
edition)

SR Assessment 
of depressive 
symptoms

21 items No subscales 4-point 
Likert 
scale, rang-
ing from 0 
to 3
Total score: 
0–63

Adoles-
cents and 
adults

Original publication: 
Beck, (1996)
ASD: Santomauro, 
(2016)

No

Child and 
Adolescent 
Symptom Inven-
tory– Depression 
subscale
(CASI-D)

SR/IR Assessment of 
DSM-IV-TR 
diagnostics

16 items 
(anxi-
ety and 
depressive 
disorder)

DSM-IV-TR 
diagnostics

Likert 
scale 0 to 3 
(frequency) 
or 0/1 
(binary)

children 
and ado-
lescent 6 
to 17 years 
old

ASD: Bitsika, 
(2016a); Bitsika, 
(2016b); Bitsika and 
Sharpley, (2015)

No

Children’s 
Depression
Inventory (CDI)

SR Assessment 
of depressive 
symptoms

27 items No subscales 3-point 
Likert scale
Threshold: 
19

Children 
and adoles-
cents aged 
7–17 years

Original publication: 
Kovacs, (1985)
ASD: Mazefsky, 
(2014); Mazzone et 
al., (2013)

No

Children’s 
Depression
Inventory– Short 
version (CDI-S)

SR Assessment of 
depressive symp-
toms severity

10 items No subscales Likert-type 
scale 0–2
Total score: 
0–54

Chil-
dren and 
adolescent
 ≥ 7 years 
old

Original publication: 
Kovacs, (1992)
ASD: Mazefsky et 
al., (2011)

No

DASS21 SR Assessment of 
depression, anxi-
ety and stress

21 items Depression 
(7 items), 
anxiety (7 
items), stress 
(7 items)

4-point 
Likert 
scale, rang-
ing from 0 
to 3

NS ASD: Santomauro et 
al., (2016)

NS

Scale for evaluat-
ing depressive 
symptoms among 
youth on the 
autism spectrum
(EDA)

IR Screening for 
depressive 
comorbidity of 
ASD

36 items pain assess-
ment (13 
items), 
environmen-
tal changes 
(9 items), 
depressive 
symptoms 
(12 items)

Likert-type 
scale 0- 4

Chil-
dren and 
adolescent

Original publication: 
Bellalou et al., (2021)
ASD: Bellalou et al., 
(2021)

Scale devel-
oped and 
validated 
in an ASD 
population

Hospital Anxiety 
Depression Scale 
(HADS)

SR Screening tool 
for anxiety and 
depression

14 items 7 items 
forming the 
Anxiety 
subscale—7 
items form-
ing the 
Depression 
subscale

Likert-type 
scale 0–3

Chil-
dren and 
adolescent

Original publication: 
Zigmond, (1983)
ASD: Uljarevic et al., 
(2018)

No

Moods and Feel-
ings question-
naire short form 
(MFQ–SF)

SR Assessment of 
depressive symp-
toms severity

13 items No Likert-type 
scale 0–2
Total score: 
0–26
Threshold: 
12

Chil-
dren and 
adolescent
 ≥ 8 years 
old

Original publication: 
Angold, (1995)
ASD: Andersen et al., 
(2015); Mazefsky et 
al., (2014)

No

Patient Health 
Questionnaire 9 
(PHQ-9)

SR Depression 
screening in 
primary care 
settings (general 
population)

9 items No subscale Likert-type 
scale 1–5

Chil-
dren and 
adolescent

Original publication: 
Kroenke, (2001)
ASD: Pilunthanakul 
et al., (2021); Uljar-
evic et al., (2018)

No

Table 2  Characteristics of the tools used in included studies
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et al., 2021; Uljarević et al., 2018), the MFQ-SF (Andersen 
et al., 2015; Mazefsky et al., 2014), and the CDI (Mazef-
sky et al., 2014; Mazzone et al., 2013). The other measures 
were used in one study each: the DASS21 (Santomauro et 
al., 2016), the BDI-II (Santomauro et al., 2016), the CDI-S 
(Mazefsky et al., 2011), the EDA (Bellalou et al., 2021), the 
HADS (Uljarević et al., 2018), and the RCADS (Sterling et 
al., 2015).

Description of the Reviewed Study

The characteristics of the study population for these articles 
are presented in Table 3. These studies varied in terms of 
participant demographics, with most of them conducted in 
the United States (k = 5) and Australia (k = 4), Norway (k = 2), 
the United Kingdom (k = 1), Singapore (k = 1), France (k = 1) 
and Italy (k = 1). The samples included a higher percentage 
of boys, ranging from 60 to 100%. Most of these studies 
focused on youths without distinguishing children or ado-
lescents. Age-stratified analyses were not provided in any of 

et al., 2018), whereas three of those scales (i.e., HADS, 
DASS21, RCADS) measured anxiety and depressive 
symptoms (Santomauro et al., 2016; Sterling et al., 2015; 
Uljarević et al., 2018). Three scales (CASI, KSADS-PL, 
ACI-PL) were developed to diagnose depression as part of 
a global assessment of psychopathology. Seven question-
naires relied solely on self-reports: CDI (Mazefsky et al., 
2014) and CDI-S (Mazefsky et al., 2011), HADS (Uljarević 
et al., 2018), DASS21 (Santomauro et al., 2016), BDI-II 
(Santomauro et al., 2016), MFQ (Andersen et al., 2015; 
Mazefsky et al., 2014), PHQ-9 (Pilunthanakul et al., 2021), 
and RCADS (Sterling et al., 2015), whereas two question-
naires relied solely on informant report: CASI (Bitsika & 
Sharpley, 2015; Bitsika et al., 2016a, 2016b) and EDA (Bel-
lalou et al., 2021).

The most commonly used measures across these stud-
ies were the ACI-PL (used in three studies) and the CASI 
(Bitsika & Sharpley, 2015; Bitsika et al., 2016b). Four mea-
sures were used in two studies each: the KSADS-PL (Gjevik 
et al., 2015; Pandolfi et al., 2014), the PHQ-9 (Pilunthanakul 

Measure Rated by Aim of tool Nb of items Subscales Response
options

Population Used in references Specific 
adaptations 
in NDD 
population

Revised Chil-
dren’s Anxiety 
and Depression 
Scale (RCADS)

SR Anxiety and 
depression 
screening in 
primary care 
settings (general 
population)

47 items MDD (10 
items), PD (9 
items), SoP 
(9 items), 
SAD (7 
items) GAD 
(6 items), 
OCD (6 
items)

Likert-type 
scale 0–3

Children 
and adoles-
cents aged 
6–18 years

Original publication: 
Chorpita, (2005)
ASD: Sterling et al. 
(2015)

No

Semi-structured interviews
Autism Comor-
bidity Interview 
Present and 
Lifetime version 
(ACI-PL)

IR Assessment 
of depressive 
symptoms in 
individuals with 
ASD (adaptation 
of K-SADS)

NS All the 
subscales 
present in the 
K-SADS

4-point 
scale (0–3)

Children, 
adolescent 
and adult

Leyfer et al., (2006), 
Bellalou et al., (2021) 
Mazefsky et al., 
(2011)

Description 
at the begin 
of each sec-
tion of how 
the manifes-
tation of the 
disorder in 
ASD

Kiddie Schedule 
for Affective 
Disorders and 
Schizophre-
nia Present 
and Lifetime 
(KSADS-PL)

Clinician 
with chil-
dren and 
parents

Confirmation of 
mental disorders 
in school aged 
children (cover-
age of all the 
psychopathology 
of children and 
adolescent)

NS 24 subscales 
covering 
of all the 
psychopa-
thology of 
children and 
adolescent

0–3 point 
rating scale 
for the 
majority of 
items

Children 
from 
6 years old 
to adoles-
cent until 
18 years 
old

Original publication: 
Kaufman, (1997)
ASD: Pandolfi et al., 
(2014); Gjevik et al., 
(2015)

Adapta-
tion of the 
Schedule 
for Affective 
Disorders 
and Schizo-
phrenia
(SADS) 
for adults 
developed 
by Endicott 
and Spitzer 
(1978)

SR Self-report, IR Informant report

Table 2  (continued) 
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Table 3  Characteristics of study populations in articles on measurement properties
Article Population/ 

sample
N Mean age 

(SD) years 
[range]

Male Country IQ ASD Diagnosis Subgroup 
analyses

Measures

Leyfer et al. 
(2006)

Sample 
from 2 other 
studies

109 [5–17] 94% USA IQ = 82.55 
(23.42); 
[42–141]

ADI-R, ADOS 
Exclusion of 
medical cause 
for ASD

No ACI-PL 
(IR)

Mazefsky et 
al. (2011)

Clinical 
sample

38 12 (2) 
[10–17]

82% USA IQ > 70 1 ADI-R, ADOS No CDI-S 
(SR)

(Mazzone et 
al., 2013)

Clinical 
sample

30 ASD
30 MDD
35 HC

ASD: 11.06 
(2.59)
MDD: 12.76 
(2.8)
HC: 11.45 
(2.3)

100% Italy IQ > 85 1 ADOS
AQ

No CDI (SR)

Pandolfi et al. 
(2014)

Clinical 
sample 
(outpatient)

76 12 (3) 87% USA IQ > 70 1 ADI-R, 
ADOS, clinical 
consensus

No KSADS-
PL

Mazefsky et 
al. (2014)

Clinical 
sample

25 ASD
23 HC

ASD: 15.22 
(2.25)
HC: 15.56 
(2.76)

ASD = 96%
HC = 96%

USA IQ > 80 ADOS
ADI-R
Expert clinician
SRS

No CDI (SR)

Gjevik et al. 
(2015)

School 
Sample

55 11.9 (3.2) 
[6.3– 17.9]

84% Norway NS ADI-R No K-SADS-
PL

Bitsika and 
Sharpley 
(2015)

School 
sample

70 ASD
50 HC

2 age groups: 
[8–12] and 
[13–18]

100% Australia IQ > 90 1 DSM-5
ADI-R
ADOS

No CASI-D 
(SR/IR)

Andersen et 
al. (2015)

Clinical 
sample 
(outpatient)

34 ASD
45 HC

11.6 (2.0) 
[9–16]

82% Norway IQ > 70 1 K-SADS-PL
ASSQ
CBCL

No MFQ-SF 
(SR/IR)

Sterling et al. 
(2015)

Clinical 
sample

67 12.3 (1.2) 
[11–15]

NR USA IQ > 85 1 ADI-R, ADOS No RCADS

Santomauro 
et al. (2016)

Clinical 
sample

20 15.75 (1.37) 60% Australia IQ > 85 1 ASDI
ASASC

No BDI-II
DASS21

Bitsika et al. 
(2016b)

Clinical 
sample 
(outpatient)

140 11.2 (3.3) 
[6–18]

100% Australia IQ > 70 1 DSM-5
ADOS

No CASI-D 
(SR/IR)

Bitsika et al. 
(2016a)

Clinical 
sample

150 ASD 11.2 (3.3) 100% Australia IQ > 70 1 ADOS
ASDBC

No CASI-D 
(SR/IR)

Uljarević et 
al. (2018)

Clinical 
samples for 
two cohorts

151
(106 UK/ 45 
Australia)

16.04 (1.28)/
18.35 (2.55)

71%/
67%

UK/
Australia

IQ > 70 1 SRS, ASQ, clin-
ical diagnosis

Yes (by 
country)

HADS 
(SR)

Bellalou et 
al. (2021)

Clinical 
sample

153 parents 
(147 moth-
ers and 6 
fathers)

10.71 (3.94) 
[3–17]

74% France IQ not 
reported 
(17% wo 
language)

DSM-5
ADOS, 
CARS clinical 
assessment

No EDA (IR)

Pilunthanakul 
et al. (2021)

Clinical 
sample 
(outpatient)

101 14.6 (2.3) 87% Singapore IQ > 70 1 DSM or ICD 
criteria

No PHQ-9 
(SR)

1Eligibility criteria
ACI-PL Autism Comorbidity Interview- Present and Lifetime Version, ADI-R Autism Diagnostic Interview Revised, ADIS-C/P Anxiety Disor-
ders Interview Schedule-Child/Parent, ADOS Autism Diagnostic Observation Scheduled, AQ Autism Questionnaire, ASASC Australian Scale 
for Autism Spectrum Conditions, ASD Autism Spectrum Disorder, ASDBC Autism Spectrum Disorder Behaviour Checklist, ASDI Asperger 
Syndrome (and High-Functioning Autism) Diagnostic Interview, ASQ Autism Spectrum Questionnaire, ASSQ Autism Spectrum Screening 
Questionnaire, BDI Beck Depression Inventory, CARS Childhood Autism Rating Scale, CASI Child and Adolescent Symptom Inventory, 
CASS-S Conners-Wells Adolescent Self-Report Scale-Short Edition, CBCL Child Behavior Checklist, CDI Children’s Depression Inventory, 
DASS21 Depression Anxiety Stress Scale 21 items, EDAEchelle d’évaluation de la symptomatologie dépressive spécifique à l’autisme or Scale 
for evaluating depressive symptoms among youth on the autism spectrum, HADS Hospital Anxiety Depression Scale, HC Healthy Controls, IR 
Informant-Report (parents in most cases), KSADS-PL Kiddie Schedule for Affective Disorders and Schizophrenia Present and Lifetime, MDD 
Major Depressive Disorders, MFQ-SF Mood and Feeling Questionnaire Short Form, NR Not Reported, PHQ-9 Patient Health Questionnaire 9, 
SR Self-Report, SRS Social Responsiveness Scale
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et al., 2016b). No study provided direct index of measure-
ment error.

The criterion validity was excellent for the ACI-PL (sen-
sitivity 100%, specificity 83–94% to identify cases receiving 
treatment for depression) (Leyfer et al., 2006), good for the 
EDA (based on correlation tests comparing scores between 
participants and an external evaluator in a sub-sample of 14 
participants) (Bellalou et al., 2021), good and fair for the 
KSADS-PL (sensitivity 100%, specificity 82% to identify 
those scoring high to CBCL affective problems subscale for 
Gjevik et al. (2015)) and correlations between KSADS sever-
ity of the depression and CBCL Anxious/Depressed scale 
r =.68, withdrawn depressed scale r =.55 for Pandolfi et al. 
(2014)). The criterion validity was fair for the HADS (based 
on correlations with other depression scales) (Uljarević et 
al., 2018), the PHQ-9 (based on diagnosed cases of depres-
sion using the KSADS-PL) (Pilunthanakul et al., 2021), and 
the RCADS (based on correlations with CBCL) (Sterling et 
al., 2015), and fair and poor for the CDI (sensitivity 27%, 
specificity 89% to identify cases diagnosed with the ACI-PL 
for Mazefsky et al. (2011) and significant relation between 
CDI total score and CBCL internalizing subscale for Maz-
zone et al. (2013), and poor for the MFQ-SF (no significant 
correlation with others scales in Andersen et al. (2015) and 
significant correlation only with one of the two scales for 
internalizing symptoms in Mazefsky et al. (2014)).

The structural validity was explored for the EDA (Bel-
lalou et al., 2021), the HADS (Uljarević et al., 2018), and the 
CASI (Bitsika & Sharpley, 2015; Bitsika et al., 2016b). The 
EDA is composed of two factors: (1) behavioral changes and 
(2) emotional and cognitive changes, which were explored 
by two different EFA (exploratory factor analysis) with Kai-
ser–Meyer–Olkin index greater than 0.80 (KMO1 = 0.91 
and KMO2 = 0.92). The internal consistency of the first fac-
tor was excellent (αF1 = 0.91; ωF1 = 0.91) and very good 
for the second factor (αF2 = 0.83; ωF2 = 0.82). The HADS 
structural validity was explored using principal component 
analysis (PCA) in two samples: one in the UK and one in 
Australia (Uljarević et al., 2018). The PCA indicated two 
factors as the optimal solutions in both samples. The KMO 
was 0.78 for the UK and 0.74 for the Australian sample. 
Reliability for the whole sample internal consistency (Cron-
bach’s α) was good α =.83 (UK: α =.84; Australian: α =.82) 
for the HADS-A scale and acceptable α =.65 (UK: α =.60; 
Australian: α =.73) for HADS-D scale.

Overall Assessment of Synthesized Evidence

Table 5 presents the synthesized evidence on the quality of 
the measurement properties of the reviewed tools.

The EDA is the only measure with five domains of psy-
chometric properties (internal consistency, measurement 

the studies. Most articles excluded individuals with intellec-
tual development disorder (IDD) from their recruitment cri-
teria (Bitsika & Sharpley, 2015; Bitsika et al., 2016a; Leyfer 
et al., 2006; Mazefsky et al., 2011, 2014; Mazzone et al., 
2013; Pandolfi et al., 2014; Pilunthanakul et al., 2021; San-
tomauro et al., 2016; Sterling et al., 2015; Uljarević et al., 
2018). Regarding sample size, half of the studies included 
less than a hundred participants (Andersen et al., 2015; Bel-
lalou et al., 2021; Bitsika et al., 2016a, 2016b; Leyfer et al., 
2006; Mazefsky et al., 2011, 2014; Mazzone et al., 2013; 
Pandolfi et al., 2014; Pilunthanakul et al., 2021; Santomauro 
et al., 2016; Sterling et al., 2015; Uljarević et al., 2018). 
Twelve studies out of fourteen were conducted on clini-
cal samples (Andersen et al., 2015; Bellalou et al., 2021; 
Bitsika et al., 2016a, 2016b; Leyfer et al., 2006; Mazefsky et 
al., 2011, 2014; Mazzone et al., 2013; Pandolfi et al., 2014; 
Pilunthanakul et al., 2021; Santomauro et al., 2016; Ster-
ling et al., 2015; Uljarević et al., 2018), and two on school 
samples (Bitsika & Sharpley, 2015; Gjevik et al., 2015).

Psychometric Properties of Measuring Tools

Table 4 presents each article’s methodological quality. The 
most documented psychometric properties were internal 
consistency (k = 12), criterion validity (k = 10), and measure-
ment errors (k = 6).

The internal consistency of the scales across instruments 
was mainly good/excellent, with a Cronbach’s alpha (α) 
correlation for all items above 0.7 for the CDI and CDI-S 
(Mazefsky et al., 2011), the CASI (Bitsika & Sharpley, 
2015; Bitsika et al., 2016a, 2016b), and above 0.8 for the 
EDA (Bellalou et al., 2021), the PHQ-9 (Pilunthanakul 
et al., 2021), the MFQ-SF (Mazefsky et al., 2014), the 
DASS21 (Santomauro et al., 2016), the BDI-II (Santomauro 
et al., 2016) and the RCADS (Sterling et al., 2015). For the 
KSADS-PL (Pandolfi et al., 2014), the authors reported 
Guttman’s Lambda-2 (λ) as an alternative reliability esti-
mate for Cronbach’s alpha.

Evidence of inter-rater and test–retest reliability was 
found for the ACI-PL and the PHQ-9. The inter-rater reli-
ability was estimated to be excellent for the ACI-PL using 
the diagnosis criteria for depression reformulated from the 
original KSADS-PL (inter-rater reliability κ = 0.8, test-rest 
reliability for lifetime depression κ = 0.6) (Leyfer et al., 
2006) and poor for the PHQ-9 with an optimal cutoff at 5 
based on ROC analysis (inter-rater reliability for PHQ-9 
total score, r =.49) (Pilunthanakul et al., 2021).

The measurement error was good/fair for the CDI 
(Mazefsky et al., 2011), the EDA (Bellalou et al., 2021), the 
HADS (Uljarević et al., 2018), the PHQ-9 (Pilunthanakul et 
al., 2021), and the CASI (Bitsika & Sharpley, 2015; Bitsika 
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Discussion

Summary of the Main Findings

The review identified 15 empirical studies that examined the 
properties of twelve different measurement tools for assess-
ing depression in autistic youths. Only two instruments 
were developed explicitly for autism (i.e., EDA and ACI-
PL). Eight questionnaires developed for non-autistic youths 
were used without significant adaptation (i.e., HADS, PHQ-
9, CASI, BDI-II, CDI, CDI-S, MFQ-SF, DASS21, and 
RCADS). One semi-structured interview was used without 
significant adaptation (i.e., KSADS-PL).

Among the identified tools, the EDA tool stands out for 
its robust psychometric qualities and high level of reli-
ability across various areas studied. Its development is 
well-detailed, including a preliminary step to document 
content validity (Bellalou et al., 2021). The scale integrates 
additional features of depression specifically described in 
autistic youths, such as aggressive behaviors or increased 
stereotypies (Magnuson & Constantino, 2011). In addition, 
the EDA was, with the ACI-PL, the only instrument tested 
in autistic individuals with communication support needs. 
However, its length poses a challenge for its use in clini-
cal routine, as it requires documenting fifteen domains of a 
patient’s functioning with parents or other caregivers, mak-
ing it more time-consuming than the other tools. While these 
findings are encouraging, they need replication by different 
research teams and in distinct samples. Further research is 
also required to determine the extent to which the EDA can 

error, content validity, structural validity, and criterion 
validity) that is assessed as having strong or moderate evi-
dence for (+ + / +  + +). No evidence supports the inter-rater 
or test–retest reliability, responsiveness to change, hypoth-
esis testing, and cross-cultural validity for this scale.

Strong evidence supports the internal consistency of the 
PHQ-9 in youths with ASD, with limited evidence for reli-
ability, measurement error, and criterion validity. Moderate 
evidence supports the internal consistency, structural valid-
ity, and cross-cultural validity of the HADS, with limited 
evidence for measurement error and criterion validity. The 
review found moderate evidence for the CASI-D’s internal 
consistency, measurement error, and structural validity, as 
well as limited evidence for hypothesis testing.

Very little evidence was available regarding the psycho-
metric properties of other questionnaires (i.e., BDI-II, CDI, 
CDI-S, MFQ-SF, RCADS, and DASS21). The evidence for 
internal consistency was consistently reported as limited for 
these four questionnaires.

The ACI-PL has three domains of psychometric prop-
erties (reliability, content validity, and criterion validity), 
which are assessed as having strong or moderate evidence 
for (+ + / +  + +). The KSADS-PL had moderate evidence 
supporting internal consistency and criterion validity.

Table 5  Quality of measurement properties of tools
Measure Version Measurement properties

Internal 
consistency

Reliability Mea-
sure-
ment 
error

Content 
validity

Structural 
validity

Hypothe-
sis testing

Criterion 
validity

Respon-
siveness 
to change

Cross-
cul-
tural 
validity

Questionnaires
BDI-II SR  +  na na na na na na - na
CASI-D IR/SR  +  +  na  +  +  na  +  +   +  na na na
CDI SR  +  na  ±  na na na  ±  na na
DASS21 SR  +  na na na na na na  +  na
EDA IR  +  +  +  na  +  +   +  +  +   +  +  +  na  +  +  na na
HADS SR  +  +  na  +  na  +  +  na  +  na  +  + 
MFQ-SF IR/SR  +  +  na na na na  ±  –  +  na
PHQ-9 SR  +  +  +   +   +  na na na  +  na na
RCADS SR  +  na na na na na  +  na na
Semi-structured interviews
ACI-PL SSI na  +  +  +  na  +  +  +  na na  +  +  +  na na
KSADS-PL SSI  +  +  na na na na na  +  +  na na
SR self-report, IR informant report. Scoring system: Strong evidence for (+ + +) or against (–) a measurement property/Moderate evidence for 
(+ +) or against (–) a measurement property/Limited level of evidence for one study of fair quality (+ or −) Conflicting evidence ( ±)/Unknown 
(?) evidence/na = no information available
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Study Limitations

The following limitations are worth considering when inter-
preting the findings. The sample sizes in many of these 
studies were relatively small, which may limit the gener-
alizability of the results. Additionally, the inclusion crite-
ria sometimes included co-occurring neurodevelopmental 
divergences, which may introduce selection bias and affect 
the external validity. Such selection bias may be a source 
of particular concern as such co-occurrence is precisely 
recognized as a risk factor for a  more resistant form of 
depression in autistic individuals (O’Connor et al., 2023) 
and an additional challenge for a correct diagnosis of mood 
disorder (Magnuson & Constantino, 2011). Considering the 
lack of subgroup analysis, the confounding effects of co-
occurring neurodevelopmental divergences or mental health 
issues cannot be adequately studied. Such limitation is also 
reported in other systematic reviews on comparable topics 
(Benarous et al., 2024b). Consensual recommendations, 
such as the COSMIN checklist and the European Federa-
tion of Psychologists Association’s thresholds, were used to 
limit heterogeneity in interpreting the results of varied sta-
tistical analyses. The inclusion of studies mainly conducted 
in males and with a wide age range can also be regarded 
as a possible limitation on the generalizability of findings. 
Finally, publication bias may exist as articles written in a 
language other than English may have been omitted.

Research and Clinical Implications

While there is extensive research exploring the co-occur-
rence of neurodevelopmental divergences and psychiatric 
disorders in autistic individuals (Hossain et al., 2020), the 
identification and treatment of pediatric depression remains 
challenging (Kim & Lecavalier, 2021; Menezes et al., 2020; 
Pezzimenti et al., 2019) despite its presumed high preva-
lence in this population (Hudson et al., 2019; Lai et al., 2019; 
Leyfer et al., 2006). It is recommended to use standardized 
assessment tools to evaluate associated psychopathology 
in autistic children and adolescents (Volkmar et al., 2014). 
Of course, as for non-autistic youths, good diagnosis prac-
tice requires using multi-method multi-informants to assess 
symptoms in multiple contexts, considering the limitations 
inherent in each data collection method (Hinze et al., 2024; 
Pezzimenti et al., 2019). However, one limitation currently 
faced is the lack of consensus regarding a definitive measure 
for capturing depression, specifically in autistic individuals 
(Magnuson & Constantino, 2011). In this population, the 
onset of depressive symptoms during childhood or adoles-
cence can partly reflect the challenges that these individuals 
can experience in addressing multiple transitions at the indi-
vidual, family, and social levels while their specific needs 

detect clinically significant changes in depressive symp-
toms, for example, after a therapeutic intervention.

Three questionnaires have evidence supporting interme-
diary psychometric qualities: the HADS, the PHQ-9, and 
the CASI. The HADS is a 14-item self-report questionnaire 
initially developed to identify both anxiety and depressive 
symptoms. It was designed to screen out individuals with 
somatic illness, so it does not address ‘biological’ symp-
toms of depression (i.e., sleep or appetite problems) despite 
their importance in documenting depression in patients with 
communication support needs and/or neurodevelopmental 
divergences (Magnuson & Constantino, 2011). The HADS 
items mainly focus on cognitive symptoms of depression, 
and most formulations concern the  patient’s subjective 
experience and then require some degree of insight (e.g., 
item 2, ‘I still enjoy the things I used to enjoy’). Considering 
the complexity of the item formulation, its validity can be 
questioned for autistic individuals with specific communi-
cation support needs or with co-occurring IDD (Magnuson 
& Constantino, 2011). The PHQ-9, whose psychometric 
qualities are generally comparable, has the advantage of 
being relatively short (9 items only) and provides a more 
straightforward formulation of items, focusing on behavior 
rather than cognition (e.g., item 7, ‘Trouble concentrating 
on things’—note the lack of personal pronoun in the sen-
tence). Finally, the CASI, used in three studies conducted by 
the same research team, consists of items formulated on the 
model of the DSM criteria.

The other questionnaires (i.e., the BDI-II, the CDI, the 
MFQ-SF, RCADS, and the DASS21) showed poor psycho-
metric qualities. One of the main limitations of using these 
questionnaires on autistic youths can be the length of state-
ments (21 items for the BDI-II, 27 items for the CDI, 21 
items for the DASS21, 47 items for the RCADS), sometimes 
complex or even involving double negatives (e.g., item 11 
of the CDI). The MFQ-SF, which has a simpler structure 
of 13 items, encompasses symptoms relating to stress and 
emotional dysregulation, not specific to depression.

The studies using semi-structured interviews to diagnose 
depressive disorders in autistic youths (i.e., KSADS-PL and 
ACI-PL) have shown positive results regarding the psycho-
metric quality of these tools. The ACI-PL was derived from 
the KSADS-PL to better match the particularities of ASD 
patients by developing items specifically related to depres-
sion. As the domains of the psychometric qualities studied 
were distinct for the KSADS-PL and the ACI-PL, the two 
instruments cannot be directly compared. Then, the benefit 
of using specific rather than generic semi-structured inter-
views cannot be determined from the reviewed findings.
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of information (i.e., young, family, and other caregivers) 
should be privileged (Lai et al., 2019). One could also regret 
that no study provides information about the benefit of using 
combined approaches versus only one source of information 
(self- or informant-report).

It is striking to note that only two studies included partic-
ipants with an IQ below 70 (Bellalou et al., 2021; Leyfer et 
al., 2006), and none included specifically a group of partici-
pants with IDD. While the poor representativeness of indi-
viduals with IDD is a recurrent problem in autism research 
(Thurm et al., 2022), this is particularly problematic here 
as cognitive deficit may influence the prevalence rates of 
depressive disorders in autistic individuals. The meta-analy-
sis conducted by Hudson et al. (2019) found that the greater 
mean IQ of the sample was associated with greater lifetime 
prevalence, while the percentage of IDD was not found to 
be a significant moderator in the meta-analysis conducted 
by Lai et al. (2019). Some authors suggested that higher 
cognitive skills are associated with better insight into their 
limitations, resulting in increased depression risk (Chan-
drasekhar & Sikich, 2015). In contrast, others stressed the 
higher likelihood of medical (e.g., pain, co-occurring physi-
cal illness), psychological (e.g., lower problem-solving 
capacity), and social risk factors (e.g., adverse life events, 
lack of intimate relationships) for depression in autistic 
youths with IDD compared to those without (Mazurek & 
Kanne, 2010). The lack of valid and consensual instruments 
for measuring depression in autistic youths with language/
cognitive deficits could partly explain the relative paucity of 
studies in this population.

A significant overrepresentation of male participants was 
noted among the reviewed studies (Table 3), with an aver-
age of 87% male participants, which significantly exceeds 
the expected gender ratio for ASD of approximately 1:4. 
This discrepancy is seen as problematic, as the proportion 
of females has been linked to a higher prevalence of depres-
sive disorders in the studies reviewed in the meta-analysis 
conducted by Lai et al. (2019), aligning with the epidemi-
ology of depression observed in neurotypical individuals 
(Thapar et al., 2012). The extent to which gender differ-
ences are present in pediatric samples varies across ages and 
involves gender-specific risk factors (e.g., biological influ-
ences, adverse life events) remains to be further explored. 
Notably, based on longitudinal data from 165 participants 
(n = 109 with ASD; n = 56 with IDD without ASD), Gotham 
et al. (2015) found an increase in depressive symptoms 
throughout adolescence among autistic girls, while males 
showed a more consistent trajectory of depressive symp-
toms from childhood through young adulthood. The higher 
burden of depression in autistic girls relative to boys is fur-
ther supported by studies indicating a greater incidence of 

for communication or sensory-integration issues are insuf-
ficiently addressed (Thapar et al., 2023). Two longitudinal 
studies showed that school functioning and poor social sup-
port were important mediators in the relations between the 
severity of autistic traits and the onset of depression in late 
adolescence (Hedley et al., 2018; Rai et al., 2018).

Although several tools have been developed for use 
within this population, this review showed that only a lim-
ited number of findings support the quality of these instru-
ments. With the limitation mentioned above, some of these 
tools can provide valuable information about the presence 
and severity of depressive symptoms in this population, in 
combination with other sources of information. Consider-
ing the total number of reviewed studies, the high number 
of instruments indicates no consensus among researchers, 
with low evidence for each of them. While the EDA was the 
instrument whose psychometric properties were the most 
well-investigated, more is needed to confirm its validity and 
discuss its feasibility in clinical routine. It is also essential 
for future studies to provide more information on the “exter-
nal” and not only the “internal” validity of these tools. Such 
studies could examine the sensitivity and specificity of these 
tools in detecting depressive symptoms in autistic youths in 
comparison with symptoms of other psychiatric disorders 
and neurodevelopmental divergences (e.g., anxiety, attention 
deficit disorder) or symptoms related to factors commonly 
observed in this population (e.g., preexisting specificities of 
communication, specialized interests, or pain). Besides, it 
is worth reminding that these instruments were developed 
and tested for different purposes. Some questionnaires are 
helpful for screening for depression (e.g., the HADS). Other 
instruments are useful for validating a diagnosis following 
an interview (e.g., KSADS-PL). Finally, other measures 
are helpful to catch the change in the severity of depressive 
symptoms after an intervention. 

Based on the reviewed findings, the PHQ-9 or the 
HADS should be the first option when clinicians want to 
use a self-report instrument. Interestingly, in the systematic 
review conducted by Cassidy et al. (2018), the PHQ-9 was 
also regarded as one of the most robust tools for measuring 
depression in autistic adults. Interpreting the patient’s scores 
(and eventually subscores) to other reviewed self-report 
questionnaires is difficult considering the imprecision about 
the measured clinical phenomenon. For example, the vague 
formulation of the MFQ-SF items raises questions about 
its content validity and its ability to discriminate between 
depressive disorders vs. chronic emotional dysregulation. 
Considering the possible inaccuracies and biases with both 
self-report (e.g., influenced by factors such as cognitive 
and communication competencies) and informant-report 
measures in assessing depressive symptoms in autistic indi-
viduals (Thomas et al., 2024), the use of combined sources 
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Finally, if further research would certainly contribute to 
the development of more appropriate tools to help clinicians 
diagnose depression in autistic youths, other barriers to 
appropriate treatments are worth considering. Firstly, align-
ing with the dimensional model of autism in the DSM-5-TR 
(American Psychiatric Association, 2022), clinicians may 
erroneously interpret all patients’ emotional and behavioral 
problems as directly related to the  autism spectrum. The 
risk of adopting such an exclusive view is to mask poten-
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exception should be mentioned with catatonia, which has 
been included as a specifier that poses challenges in diag-
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confident that a positive case would have direct implications 
for the patient’s treatment plan. Much could be done to pro-
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Conclusions

Our review finds 15 empirical studies presenting the psycho-
metric properties of twelve tools for assessing depression 
in autistic youths. Among measuring tools for evaluating 
depression in autistic youths, the EDA stands out as hav-
ing the most reliable and valid psychometric properties. 
The empirical evidence supporting the quality of question-
naires not explicitly designed to be used in the population 
with developmental disabilities was limited. However, the 
PHQ-9 can be helpful for screening for depression using a 
self-report questionnaire.
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