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Abstract
Reflecting the significant delays in autism assessments globally, studies have explored whether autism assessments con-
ducted via telehealth are feasible and accurate. This systematic review investigated the psychometric properties of autism 
assessment tools for children administered via telehealth and examined the diagnostic accuracy of telehealth assessment 
procedures compared to care-as-usual in-person assessments. Relevant databases (MEDLINE, Embase and PsycInfo) were 
searched for eligible studies (PROSPERO: CRD42022332500). In total, 18 studies were included, collectively assessing 
1593 children for autism. Telehealth assessments for autism were largely comparable to in-person assessments, with a diag-
nostic agreement of 80–88.2%. Individual behavioral observation tools, diagnostic interviews, and clinician-administered 
screening tools demonstrated acceptable validity. For many children, diagnostic decision-making can be expedited without 
loss of validity using telehealth.
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Autism is a heterogenous neurodevelopmental condition 
defined by difficulties in social communication and inter-
action and restricted, repetitive patterns of behavior, inter-
ests, or activities (American Psychiatric Association, 2013). 
Autism has an estimated global prevalence of over 1%, and 
recognition has increased in recent years, especially in West-
ern countries (Zeidan et al., 2022).

A ‘gold standard’ clinical diagnostic assessment of autism 
often includes a developmental interview, such as the Autism 
Diagnostic Interview-Revised (ADI-R; Lord et al., 1994) 
and a behavioral observation, such as the Autism Diagnostic 
Observation Schedule-Second Edition (ADOS-2; Lord et al., 
2012). School reports and other assessments (e.g., develop-
mental and cognitive) are used adjunctively (Lord et al., 

2020). Nonetheless, ‘gold standard’ tools are resource-inten-
sive and can lack reliability within clinical settings, where 
ongoing checks on adherence to administrative procedures 
and consistent interpretation are often lacking (Bishop & 
Lord, 2023). Furthermore, training and purchasing equip-
ment to administer ADOS-2 is costly (Galliver et al., 2017). 
The ADOS-2 was developed and validated in specific West-
ern cultures, with little evidence in assessing autism in non-
Western non-English speaking populations (Harrison et al., 
2017). Additionally, these assessments largely underdiagnose 
autism in girls/women (Navarro-Pardo et al., 2021). Lastly, 
ADOS-2 and ADI-R show remarkably low agreement in 
clinical practice (Kamp-Becker et al., 2021), which reduces 
the validity of the combined assessment.

Despite evidence that autism can be reliably diagnosed by 
24 months (Pierce et al., 2019; Sacrey et al., 2018), a diagno-
sis is frequently given much later. A recent review found that 
the average age of autism diagnosis is at 60.48 months (van 
‘t Hof et al., 2021) however, data are overwhelmingly from 
high-resource countries in Europe and North America, where 
waiting lists for assessment exceeding 18 months are common 
(Gordon-Lipkin et al., 2016). Barriers to timely autism assess-
ment and diagnosis include geographic and ethnic disparities 
(Antezana et al., 2017; Daniels & Mandell, 2014; Khowaja 
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et al., 2015; Lauritsen et al., 2014; Overs et al., 2017; Pil-
lay et al., 2021; Samms-Vaughan, 2014; Shrestha et al., 2019; 
Williams et al., 2015; Zuckerman et al., 2013). In low- and 
middle-income countries (LMICs), valid and culturally sensi-
tive tools are lacking, meaning that children and adults with 
autism are less likely to ever receive a diagnosis (Durkin et al., 
2015; Marlow et al., 2019). Moreover, there is a significant 
shortage of professionals trained in assessing autism in rural 
and low-resourced areas, where the majority of children reside 
(Franz et al., 2017; Olusanya et al., 2018). Families living in 
rural areas also need to travel long distances for an assessment, 
which limits their access to services (Gallego et al., 2017). 
Finally, limited knowledge about autism, cultural perceptions 
of healthcare, and stigma surrounding autism are impeding 
timely assessment (de Leeuw et al., 2020).

Reflecting the need to provide timely medical services to 
underserved communities and prompted by the disruption of 
healthcare during COVID-19, studies have examined the fea-
sibility of telehealth to reduce costs and waiting times (Shore 
et al., 2020; Zwaigenbaum et al., 2021). Telehealth refers to 
‘the provision of health care remotely by means of a variety of 
telecommunication tools, including telephones, smartphones, 
and mobile wireless devices, with or without a video connec-
tion’ (Dorsey & Topol, 2016, p.154). Synchronous methods 
entail ‘live’ online assessments by a clinician using video-
conferencing or audioconferencing. Asynchronous methods 
encompass an online review of material such as video record-
ings, or responses to digital questionnaires (Alfuraydan et al., 
2020). Recent reviews concluded that telehealth assessments 
for autism have high clinical utility and comparable accuracy 
to in-person assessments (Alfuraydan et al., 2020; Dahiya 
et al., 2020, 2021; Stavropoulos et al., 2022a; Sutherland 
et al., 2018; Valentine et al., 2021). There are nevertheless 
significant limitations in their generalisability, as the former 
reviews included studies with heterogenous samples, investi-
gated broad outcomes, and were exploratory in nature.

This systematic review aims to update the existing lit-
erature and explore the evidence base around telehealth 
assessment for autism globally. We aim to address the criti-
cal question: Are adaptations of ‘gold-standard’ diagnostic 
assessments for telehealth administration for autism valid 
and diagnostically accurate compared with care-as-usual in-
person assessments? We evaluate the psychometric proper-
ties of novel tools developed or adapted for telehealth use in 
children with suspected autism, with the objective of inform-
ing the future direction of clinical practice globally.

Methods

This systematic review was conducted following PRISMA 
guidelines (Moher et al., 2009), and a PROSPERO proto-
col was registered online (CRD42022332500). This study 

comprises part of a larger project (Children’s Autism 
Technology-Assisted Assessments; CHATA), which aims 
to develop and test a novel online diagnostic assessment 
pathway for preschool children in an ethnically diverse 
sample in Newham, London.

Search Strategy

To identify eligible studies, three major databases were 
searched: MEDLINE, Embase, and PsycInfo. A grey lit-
erature search was conducted to identify additional studies 
(e.g., doctoral dissertations). Relevant reviews were manu-
ally searched and subject to reference mining.

The combination of the following search terms was 
used to search databases: (autism spectrum disorder* 
OR autis* OR autis* disorder OR Asperger’s Syndrome 
OR pervasive developmental disorder OR PDD-NOS) 
AND (online OR digital OR telehealth OR virtual) AND 
(assessment OR diagnosis OR identification) AND 
(validity OR reliability OR specificity OR sensitivity 
OR inter-rater agreement OR positive predictive value 
OR negative predictive value OR internal consistency 
OR psychometric OR acceptability OR satisfaction OR 
feasibility). Publications from inception to 24 May 2022 
were identified.

Eligibility Criteria

The PICOS (Population, Intervention, Comparison, Out-
comes and Study design) framework was used to develop 
the eligibility criteria (Methley et al., 2014). Table 1 lists 
the inclusion and exclusion criteria for this review based 
on the five PICOS domains. No article was excluded based 
on the language or country of publication.

Study Selection and Data Extraction

Following the deduplication of records, one reviewer (PK) 
screened titles and abstracts, while 10% of them were dou-
ble-checked by a second reviewer (EB). Discrepancies or 
disagreements were resolved through discussion between 
the reviewers. When a consensus could not be reached, 
the research team was consulted. Full texts of potentially 
eligible articles were examined by the first reviewer, who 
selected studies for inclusion based on the eligibility cri-
teria. Data were extracted in a standardized form includ-
ing the following sections: first author and date; setting; 
participants; mean age; gender; ethnicity; tool(s); mode 
of assessment (synchronous or asynchronous); validity; 
reliability; diagnostic accuracy.
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Quality Assessment

The quality of the included studies was assessed using the 
COnsensus-based Standards for the selection of health Meas-
urement Instruments (COSMIN) Risk of Bias checklist, with 
adaptations for clinician-reported outcomes (Mokkink et al., 
2018, 2020), where appropriate. This tool assesses psychomet-
ric properties, including internal consistency, reliability, meas-
urement error, content validity, construct validity (structural 
validity, hypotheses testing, and cross‐cultural validity), cri-
terion validity, and responsiveness. Each COSMIN item was 
scored using one of the four options available (‘very good’, 
‘adequate’, ‘doubtful’, or ‘inadequate’), and the overall rating 
of the quality of each study was determined by ‘the worst score 
counts’ principle, using the lowest rating of any standard in 
the box. No study was excluded based on quality assessment 
results.

Data Synthesis

Data were synthesized narratively. First, we present the results 
from studies which utilized adapted versions of ‘gold standard’ 
tools for telehealth administration and compared the diagnostic 
agreement between telehealth assessment and care-as-usual 
in-person assessment. Second, we report on the psychomet-
ric properties and diagnostic accuracy of diagnostic tools for 
autism that have been administered via telehealth, using either 
synchronous or asynchronous methods. Finally, we summa-
rize the evidence regarding the psychometric properties and 
diagnostic accuracy of clinician-administered virtual screening 
tools for infants and toddlers that present with autistic traits.

Results

Study Selection

After removing duplicates, our search identified 1677 stud-
ies for abstract screening. After excluding 1432 studies, 
245 records were identified for full-text screening. The two 
reviewers agreed in 97% of cases (K = 0.93). From there, 
17 articles met the eligibility criteria and were included in 
this review. One additional article was identified through 
reference mining. In total, 18 studies were included in this 
review. Figure 1 illustrates the study selection procedure.

Study Characteristics

The characteristics of the studies are presented in Table 2. 
Most studies (K = 15) were conducted in the USA. Of the 
remaining three studies, one was conducted in South Africa, 
one in Indonesia, and one in the UK. Thirteen studies pro-
vided live assessments via synchronous methods, while five 
studies provided asynchronous assessments, using video 
recordings. In total, 1593 children were assessed for autism 
via telehealth in the included studies. Description of the 
tools administered via telehealth can be found in the Online 
Resource 1.

Quality Assessment

Out of the 18 studies assessed, four (22.2%) were rated as 
‘very good’; three (16.7%) were rated as ‘adequate’; five 
(27.8%) were rated as ‘doubtful’; and six studies (33.3%) 

Table 1   PICOS criteria

AUC​ area under the curve, PPV positive predictive value, NPV negative predictive value

Domain Inclusion criteria Exclusion criteria

Population Children aged ≤ 12 with suspected autism People aged > 12 years
Intervention Diagnostic assessment of autism via telehealth

Clinician-guided screening for autism via telehealth
Assessment of other conditions
Population-based screening for autism

Comparator Children assessed for autism in-person
Children diagnosed with other conditions or children without a diagnosis
Studies with no comparison group

No study was excluded based on the comparator group

Outcome(s) Psychometric properties (reliability and validity)
Diagnostic agreement between telehealth and in-person assessment
Diagnostic accuracy (AUC, sensitivity, specificity, PPV, and NPV)

Other outcomes (e.g., cost-effectiveness, acceptability)

Study design Any study design with quantitative data Theoretical papers, conference abstracts commentar-
ies, editorials, and reviews
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were rated as ‘inadequate’ based on the ‘the worst score 
counts’ principle. Quality assessment results are presented 
in Table 3.

Diagnostic Assessment via Telehealth

Twelve studies utilized adaptations of ‘gold standard’ proce-
dures for telehealth or other tools developed or adapted for 
virtual administration and compared the diagnostic results 
from telehealth assessment to an in-person assessment.

Adaptations of ADI‑R and ADOS for Telehealth

In an RCT by Reese and colleagues (2013), children diag-
nosed with autism or developmental delay (DD) were 

assessed for autism either via videoconferencing or with the 
clinician physically present in the same clinical room. Fami-
lies in the telehealth modality were assessed in a clinic room 
equipped with assessment materials and electronic devices, 
and clinicians conducted the assessments from a separate 
room. In both research modalities, clinicians utilized ADOS 
and ADI-R, with appropriate adaptations in the telehealth 
condition. Clinicians’ diagnostic decisions matched chil-
dren’s existing diagnosis in 86% of the cases in the telehealth 
modality and 83% of the time in the in-person modality. 
Moderate inter-rater agreement was found for ADOS (aver-
age percentage agreement = 72.07%, SD = 15.96%, k = 0.50), 
while the inter-rater agreement was higher for ADI-R (aver-
age percentage agreement = 88.89%, SD = 5.80%, k = 0.82) 
in the telehealth modality.

Fig. 1   Flowchart of study 
selection Records identified through 

database searching:
(n = 1863)

Additional records identified 
from other sources 

(n = 48)

Records screened:
(n = 1677)

Records excluded:
(n = 1432)

Full text articles assessed for 
eligibility:
(n = 245)

Reports excluded:
(n = 228)

Not related to autism (n = 71)
Intervention (n = 52)
Machine Learning, Virtual Reality 
or Robotics (n = 21)
Population-based screener (n = 20)
Review (n = 17)
No data (n = 10) 
Adult sample (n = 9)
Outcomes (n = 8)
Behavioral phenotype (n = 7)
Conference abstract (n = 5)
Commentary (n = 4)
Language assessment (n = 4)

Studies included in this 
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noitacifitnedI
Sc

re
en

in
g

In
cl
ud

ed

Records after duplicates removed:
(n = 1677)

Additional studies identified
(n = 1) Reference mining (n = 1)

Total studies included in this 
review

(n = 18)

El
ig
ib
ili
ty



Review Journal of Autism and Developmental Disorders	

1 3

Ta
bl

e 
2  

C
ha

ra
ct

er
ist

ic
s o

f t
he

 st
ud

ie
s i

nc
lu

de
d

St
ud

y
C

ou
nt

ry
Se

tti
ng

Sa
m

pl
e

G
en

de
r (

%
 

m
al

e)
M

ea
n 

ag
e 

(m
on

th
s)

Et
hn

ic
ity

 (%
)

M
od

e 
of

 a
ss

es
s-

m
en

t
Te

le
he

al
th

 
to

ol
(s

)*
C

om
pa

ra
to

r 
as

se
ss

m
en

t
O

ut
co

m
es

D
ia

gn
os

tic
 a

ss
es

sm
en

t f
or

 a
ut

is
m

C
or

on
a 

et
 a

l. 
(2

02
1)

Te
nn

es
se

e,
 U

SA
H

om
e

A
SC

: 3
5

D
D

: 1
0

D
C

s:
 6

A
SC

: 7
4

D
D

: 7
0

D
C

s:
 5

0

Ν
/R

W
: 6

3
B

/A
A

: 2
0

M
: 6

N
/R

: 1
1

Sy
nc

hr
on

ou
s

TA
P

A
D

O
S-

2
M

SE
L

VA
B

S-
2

Va
lid

ity

D
ow

 e
t a

l. 
(2

02
2)

C
al

ifo
rn

ia
, U

SA
C

lin
ic

H
om

e
Sc

ho
ol

To
dM

: 4
7

M
1:

 3
7

M
2:

 5
5

M
3:

 1
17

To
dM

: 5
5.

3
M

1:
 8

3.
8

M
2:

 8
5.

4
M

3:
 7

1.
8

To
dM

: 2
5

M
1:

 4
6

M
2:

 5
2

M
3:

 7
8

W
: 5

3.
8

B
: 7

.1
A

: 1
3

M
: 2

3.
1

O
: 3

Sy
nc

hr
on

ou
s

BO
SA

A
D

O
S-

2
A

D
I-

R
Re

lia
bi

lit
y

Va
lid

ity
D

ia
gn

os
tic

 a
cc

u-
ra

cy

Ju
ár

ez
 e

t a
l. 

(2
01

8)
Te

nn
es

se
e,

 U
SA

C
lin

ic
St

ud
y 

1
H

L:
 2

0
St

ud
y 

2
H

L:
 4

5

St
ud

y 
1:

 8
0

St
ud

y 
2:

 7
7.

8
St

ud
y 

1:
26

.6
5

St
ud

y 
2:

26
.8

0

St
ud

y 
2:

W
: 6

6.
67

B
: 2

0
H

: 6
.6

7
M

: 6
.6

7

Sy
nc

hr
on

ou
s

ST
A

T​
D

SM
-5

 c
lin

ic
al

 
in

te
rv

ie
w

M
SE

L
VA

B
S-

II
A

D
O

S-
2

D
SM

-5
 c

lin
ic

al
 

in
te

rv
ie

w

D
ia

gn
os

tic
 a

cc
u-

ra
cy

M
cE

w
en

 e
t a

l. 
(2

01
6)

Lo
nd

on
, U

K
H

om
e

A
SC

: 1
12

H
L 

tw
in

s:
 1

01
LL

 tw
in

s:
 1

64

A
SC

: 8
3

H
L 

tw
in

s:
 5

2.
5

LL
 tw

in
s:

 6
1

A
SC

: 1
0 

yr
s

H
L 

tw
in

s:
 9

.9
 

yr
s

LL
 tw

in
s:

 1
1.

6 
yr

s

A
SC

:
W

: 9
6.

4
O

: 3
.6

H
L 

tw
in

s:
W

: 9
6

O
: 4

LL
 tw

in
s:

W
: 9

6.
3

O
: 3

.7

Sy
nc

hr
on

ou
s

D
AW

BA
A

D
O

S
A

D
I-

R
Va

lid
ity

D
ia

gn
os

tic
 a

cc
u-

ra
cy

N
az

ne
en

 e
t a

l. 
(2

01
5)

G
eo

rg
ia

, U
SA

H
om

e
A

SC
: 4

C
G

: 1
N

/R
4 

yr
s

N
/R

A
sy

nc
hr

on
ou

s
N

O
D

A
N

/R
Re

lia
bi

lit
y

Re
es

e 
et

 a
l. 

(2
01

3)
K

an
sa

s, 
U

SA
C

lin
ic

A
SC

: 1
1

D
D

: 1
0

W
ho

le
 sa

m
pl

e:
 

87
3–

5 
yr

s
W

: 9
0

B
: 5

M
: 5

Sy
nc

hr
on

ou
s

A
D

I-
R

A
D

O
S

N
/R

Re
lia

bi
lit

y

Re
es

e 
et

 a
l. 

(2
01

5)
K

an
sa

s, 
U

SA
C

lin
ic

H
L:

 1
7

70
.6

4.
5 

yr
s

W
: 8

8.
2

B
: 5

.9
H

: 5
.9

Sy
nc

hr
on

ou
s

20
-m

in
 u

ns
tru

c-
tu

re
d 

pl
ay

M
od

ifi
ed

 
A

D
O

S-
2

A
D

I-
R

 a
lg

o-
rit

hm
 it

em
s

M
ed

ic
al

 a
nd

 
fa

m
ily

 h
ist

or
y

A
D

I-
R

/C
A

R
S-

2
A

D
O

S 
an

d 
fr

ee
 

pl
ay

D
ev

el
op

m
en

ta
l 

m
ea

su
re

s
M

ed
ic

al
 h

ist
or

y
Sc

ho
ol

 re
po

rts
 

an
d 

pr
ev

io
us

 
ev

al
ua

tio
ns

D
ia

gn
os

tic
 a

cc
u-

ra
cy

Sm
ith

 e
t a

l. 
(2

01
7)

So
ut

hw
es

t, 
U

SA
H

om
e

H
L:

 4
0

C
G

: 1
1

H
L:

 7
5

C
G

: 5
4.

5
H

L:
 5

2.
8

C
G

: 4
2.

55
W

: 4
1.

2
H

: 4
3.

1
B

: 7
.8

O
: 7

.8

A
sy

nc
hr

on
ou

s
N

O
D

A
A

D
O

S-
2

A
D

I-
R

M
SE

L 
or

 
K

B
IT

-2

Re
lia

bi
lit

y
D

ia
gn

os
tic

 a
cc

u-
ra

cy



	 Review Journal of Autism and Developmental Disorders

1 3

Ta
bl

e 
2  

(c
on

tin
ue

d)

St
ud

y
C

ou
nt

ry
Se

tti
ng

Sa
m

pl
e

G
en

de
r (

%
 

m
al

e)
M

ea
n 

ag
e 

(m
on

th
s)

Et
hn

ic
ity

 (%
)

M
od

e 
of

 a
ss

es
s-

m
en

t
Te

le
he

al
th

 
to

ol
(s

)*
C

om
pa

ra
to

r 
as

se
ss

m
en

t
O

ut
co

m
es

St
av

ro
po

ul
os

 
et

 a
l. 

(2
02

2b
)

C
al

ifo
rn

ia
, U

SA
H

om
e

H
L:

 2
3

78
.3

0
81

.7
W

: 2
6.

1
B

: 8
.7

H
: 3

9.
1

A
: 4

.3
M

: 2
2.

7

Sy
nc

hr
on

ou
s

TA
P

TA
K

N
/A

Re
lia

bi
lit

y

Su
ta

nt
io

 e
t a

l. 
(2

02
1)

Ja
ka

rta
, I

nd
o-

ne
si

a
H

om
e

H
L:

 4
0

72
.5

0
M

ed
ia

n:
 2

9
N

/R
A

sy
nc

hr
on

ou
s

M
od

ifi
ed

 N
O

D
A

H
ist

or
y-

ta
ki

ng
D

ire
ct

 o
bs

er
va

-
tio

n

D
ia

gn
os

tic
 a

cc
u-

ra
cy

W
ag

ne
r e

t a
l. 

(2
02

1)
M

ul
tip

le
 S

ta
te

s, 
U

SA
H

om
e

H
L:

 2
04

77
27

.5
4

N
/R

Sy
nc

hr
on

ou
s

TA
P

N
/A

Va
lid

ity

W
ag

ne
r e

t a
l. 

(2
02

2)
M

ul
tip

le
 S

ta
te

s, 
U

SA
H

om
e

H
L:

 1
97

69
31

.7
W

: 6
2

B
: 3

A
: 2

M
: 7

O
: 1

N
/R

: 2
6

Sy
nc

hr
on

ou
s

TA
P

N
/A

Va
lid

ity

Sc
re

en
in

g 
in

fa
nt

s a
nd

 to
dd

le
rs

 w
ith

 e
ar

ly
 si

gn
s o

f a
ut

is
m

C
ha

m
be

rs
 e

t a
l. 

(2
01

7)
M

su
nd

uz
i 

m
un

ic
ip

al
ity

, 
So

ut
h 

A
fr

ic
a

H
om

e
A

SC
: 1

0
C

G
: 1

6
A

SC
: 7

0
C

G
: 8

1
A

SC
: 3

8
C

G
: 2

2.
8

is
iZ

ul
u

A
sy

nc
hr

on
ou

s
SO

R
F

ES
A

C
SO

R
F

C
SB

S-
D

P 
an

d 
ho

m
e 

ob
se

rv
a-

tio
n

A
D

O
S-

2

Va
lid

ity

D
ow

 e
t a

l. 
(2

02
0)

Fl
or

id
a,

 U
SA

H
om

e
A

SC
: 3

5
D

D
: 1

0
C

G
: 6

A
SC

: 8
6

D
D

: 7
3

TD
: 5

5

A
SC

: 2
1

D
D

: 2
0

C
G

: 2
0

W
: 7

1
B

: 1
4

A
: 2

M
: 1

3

A
sy

nc
hr

on
ou

s
SO

R
F

A
D

O
S-

T
M

SE
L

VA
B

S-
II

V
id

eo
-r

ec
or

de
d 

ho
m

e 
ob

se
rv

a-
tio

n
ES

A
C

Va
lid

ity
D

ia
gn

os
tic

 a
cc

u-
ra

cy

K
ry

sz
ak

 e
t a

l. 
(2

02
2a

)
O

hi
o,

 U
SA

H
os

pi
ta

l
A

SC
: 1

03
C

G
: 1

8
A

SC
: 7

4.
8

C
G

: 7
7.

8
A

SC
: 3

4.
3

C
G

: 3
5

W
: 5

8.
5

B
: 2

0.
3

O
: 2

1.
2

Sy
nc

hr
on

ou
s

A
D

EC
-V

A
D

I-
R

CA
R

S-
2

D
P-

3/
4

Re
lia

bi
lit

y
Va

lid
ity

D
ia

gn
os

tic
 a

cc
u-

ra
cy

Ta
lb

ot
t e

t a
l. 

(2
02

0)
C

al
ifo

rn
ia

, U
SA

H
om

e
H

L:
 1

1
45

10
.2

3
W

: 7
3

H
: 1

8
A

: 9

Sy
nc

hr
on

ou
s

A
O

SI
N

/R
Re

lia
bi

lit
y

Ta
lb

ot
t e

t a
l. 

(2
02

2)
C

al
ifo

rn
ia

, U
SA

H
om

e
H

L:
 4

1
48

.8
0

10
.5

0
W

: 8
0.

5
H

: 7
.3

A
: 9

.8
O

: 9
.8

Sy
nc

hr
on

ou
s

A
O

SI
N

/R
Re

lia
bi

lit
y



Review Journal of Autism and Developmental Disorders	

1 3

A subsequent RCT compared the diagnostic accuracy of 
two assessment modalities, one conducted through video-
conferencing and the other in-person, to a subsequent care-
as-usual assessment in clinic (Reese et al., 2015). In both 
research modalities, clinicians employed information from a 
modified ADOS-2, modified ADI-R, an unstructured 20-min 
observation, and child’s medical history and family history. 
The diagnostic results from the telehealth assessment agreed 
in 85.7% of the cases with the diagnostic outcomes from 
the scheduled clinical assessment. Telehealth assessment 
showed high sensitivity (0.84) and specificity (0.88). The 
in-person assessment agreed in 82.4% of the cases with the 
scheduled clinical assessment, with a sensitivity and speci-
ficity score of 0.78 and 0.88, respectively.

In conclusion, telehealth assessments using adapted ‘gold 
standard’ procedures highly agreed with in-person clinical 
assessments, with an agreement of 85.6 to 86%. Both ADOS 
and ADI-R achieved acceptable reliability via telehealth.

Diagnostic Assessment Using Alternative Procedures 
via Telehealth

Juárez and colleagues (2018) conducted two studies where 
toddlers were assessed for autism virtually using the Screen-
ing Tool for Autism in Toddlers and Young Children (STAT; 
Stone et al., 2000), an interactive screening tool examining 
behavioral features of autism, and a ‘DSM-5 Clinical Inter-
view’ for autism, which has been used in research settings to 
diagnose autism (e.g., Swanson et al., 2014). The diagnostic 
results from the telehealth assessment were compared to the 
diagnostic outcome from a care-as-usual assessment, utiliz-
ing the ‘DSM-5 Clinical Interview’, ADOS-2 and an assess-
ment of cognitive functioning and adaptive behavior. The 
telehealth assessment agreed in 80% of the cases with the 
in-person evaluation and yielded a sensitivity score of 0.79.

McEwen and colleagues (2016) examined the validity 
and diagnostic accuracy of the autism module of the Devel-
opment and Well-Being Assessment (DAWBA; Goodman 
et al., 2000), a structured interview containing modules to 
diagnose ICD-10 and DSM-5 psychiatric conditions, via 
telehealth. DAWBA was either administered via telephone 
interview or completed online by parents. Families were 
subsequently provided with a ‘gold standard’ assessment 
using ADI-R and ADOS. DAWBA assessment agreed 86.2% 
of the time with the ‘gold standard’ in-person diagnostic out-
come. DAWBA scores were highly correlated with ADI-R 
scores (r = 0.82, p < 0.001), indicating high convergent valid-
ity. Children diagnosed with autism (M = 30.65, SD = 10.77) 
manifested higher DAWBA scores compared to unaffected 
cotwins (M = 9.02, SD = 10.30), and children at low likeli-
hood of developing autism (M = 7.75, SD = 4.14), although 
significance levels were not calculated. Finally, DAWBA 
displayed excellent area under the curve (AUC) (0.91. Ta
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p < 0.001, 95% CI: 0.87–0.94), and high sensitivity (0.88), 
specificity (0.85), positive predictive value (PPV) (0.81), 
and negative predictive value (NPV) (0.91), indicating high 
diagnostic accuracy.

In conclusion, a diagnostic assessment utilizing STAT 
and a diagnostic interview via videoconferencing showed 
good agreement with care-as-usual assessment (80%). Simi-
larly, DAWBA administered virtually achieved high validity 
and good agreement (86.2%) with ‘gold standard’ in-person 
assessment for autism.

Behavioral Observation Tools

Four studies examined the TELE-ASD-PEDS (TAP; Corona 
et al., 2020), a brief observational tool developed to assess 
children under 36 months using a series of structured tasks 
designed to elicit behaviors of concern via telehealth. In an 
initial study (Corona et al., 2021), children with a diagno-
sis of autism or DD and a comparison group were assessed 
using TELE-STAT or TAP. Children receiving an autism 
diagnosis scored higher on TAP (M = 15.53, SD = 1.77) com-
pared to children for whom autism was ruled out (M = 8.83, 
SD = 1.72). The diagnostic outcome from the telehealth 
assessment agreed with the existing diagnosis of the children 
in 86% of the cases. Additionally, Wagner and colleagues 
(2021) found that children diagnosed with autism with TAP 
received the highest TAP scores (M = 17.96, SD = 2.36), 
followed by children with suspected autism (M = 15.14, 
SD = 2.45), children with uncertain diagnosis (M = 12.32, 
SD = 1.52) and children for whom a diagnosis was ruled 
out (M = 9.96, SD = 1.64). A subsequent study, similarly, 
found that children with autism (M = 16.67, SD = 2.62) 
and children with suspected autism (M = 16.57, SD = 1.99) 
scored higher on TAP compared to children with uncertain 
diagnosis (M = 12.71, SD = 2.49) and no signs of autism 
(M = 8.50, SD = 1.95) (Wagner et al., 2022). However, none 
of the studies above calculated significance levels. Finally, 
a study which utilized either TAP or TELE-ASD-KIDS, a 
telehealth behavioral observation tool using tasks and activi-
ties from TAP and ADOS-2, found inter-rater reliability of 
83.60% across cases (Stavropoulos et al., 2022b).

Dow and colleagues (2022) validated the Brief Obser-
vation of Symptoms of Autism (BOSA), a novel interac-
tive observation tool adapted from the Brief Observation 
of Social Communication Change (BOSCC; Grzadzinski 
et al., 2016) and ADOS-2. BOSA can be administered in 
12 to 14 min and uses materials from ADOS-2. Four BOSA 
modules exist based on child’s age and verbal fluency, and 
those are scored using ADOS-2 scoring algorithms. BOSA 
showed high inter-rater agreement, with intra-class correla-
tion coefficient (ICC) ranging from 0.92 to 0.93 across mod-
ules, excellent test–retest reliability (ICC = 0.95, p < 0.01), 
and good cross-site reliability (ICC = 0.84, p < 0.01). High 

structural validity was found, with factor loadings ranging 
from 0.40 to 0.93 in Toddler Module, 0.25 to 0.98 in Module 
1, 0.50 to 0.95 in Module 2, and 0.55 to 0.96 in Module 3. 
BOSA displayed high convergent validity, given the high 
correlation with ADOS-2 scores (r = 0.54–0.74, p < 0.001). 
Lastly, BOSA showed high AUC (0.87–0.96), sensitivity 
(0.86–0.96), and specificity (0.74–1.00) across modules.

Three studies assessed children for autism using the 
Naturalistic Observation Diagnostic Assessment (NODA; 
Nazneen et al., 2015). NODA is a mobile application, which 
allows caregivers to answer questions concerning their 
child’s developmental history and record their child in four 
scenarios. Parents can upload the clips through the applica-
tion, which can be subsequently accessed, along with the 
developmental history, by the clinician. Clinicians assign 
a number of predefined ‘tags’ to the videos reviewed, with 
each ‘tag’ corresponding to a DSM-5 criterium. In an evalu-
ation study, Nazneen and colleagues (2015) found an inter-
rater agreement of 91% between clinicians in assigning a 
diagnosis using NODA. A validation study utilized NODA 
to assess children who had already undergone an in-person 
‘gold standard’ assessment for autism (Smith et al., 2017). 
The diagnostic agreement between NODA assessment and 
in-person assessment was 88.2%. NODA displayed accepta-
ble inter-rater agreement (78%) and moderate inter-rater reli-
ability (k = 0.56, 95% CI: 0.53–0.59 and ICC = 0.85, 95% CI: 
0.73–0.91). The number of ‘tags’ assigned was significantly 
higher in children diagnosed with autism (Z = 2.54, p = 0.01) 
compared to the comparison group, indicating high known-
groups validity. High sensitivity (0.85, 95% CI: 0.67–0.94) 
and specificity (0.94, 95% CI: 0.71–1.00) were also found for 
NODA. Finally, a study utilized a virtual recording evalua-
tion (VRE) protocol to assess children remotely, which used 
scenarios adapted from NODA (Sutantio et al., 2021). Diag-
nostic results from VRE were compared with an in-person 
diagnostic assessment. VRE agreed 82.5% of the time with 
in-person assessment and showed high sensitivity (0.91, 
95% CI: 0.80–1.00), specificity (0.71, 95% CI: 0.49–0.92), 
PPV (0.81, 95% CI: 0.66–0.96), and NPV (0.86, 95% CI: 
0.67–1.00).

In summary, studies have used both synchronous (e.g., 
TAP, STAT, BOSA) and asynchronous (NODA) obser-
vational tools to assess for autism virtually. Those tools 
achieved acceptable reliability and validity and high diag-
nostic accuracy, and the telehealth diagnostic results showed 
high agreement with in-person care-as-usual assessments 
(82.5–88.2%).

Telehealth Screening for Children with Suspected 
Autism

Six studies assessed infants or toddlers with early signs of 
autism using clinician-administered screening tools.
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Screening Infants with Early Symptoms of Autism Virtually

In two studies, infants with developmental concerns were 
evaluated for autism with the Telehealth Evaluation of 
Development for Infants protocol (TEDI; Talbott et al., 
2020). As part of this assessment procedure, parents com-
pleted pre-assessment questionnaires online and subse-
quently engaged in clinician-guided interactive tasks via vid-
eoconferencing. The Autism Observation Scale for Infants 
(AOSI; Bryson et al., 2008), a brief interactive screener 
examining non-verbal behaviors in infants, comprises part 
of TEDI. In a feasibility study (Talbott et al., 2020), high 
inter-rater agreement (ICC = 0.94) and test–retest reliability 
(r = 0.86, p = 0.002) was found for AOSI total severity score. 
Reliability was significantly lower when the AOSI number 
of behaviors was analysed. In a subsequent study examin-
ing TEDI in a bigger sample (Talbott et al., 2022), both the 
AOSI total score and number of behaviors showed high 
inter-rater agreement (ICC = 0.94 and ICC = 0.89, respec-
tively), while significant test–retest reliability was detected 
for AOSI total scores (r = 0.459, p = 0.01), but not for AOSI 
number of behaviors (r = 0.47, p = 0.171).

Screening Toddlers with Suspected Autism via Telehe>

In one study (Phelps et al., 2022), children were assessed 
for autism using several tools, including the Childhood 
Autism Rating Scale-Second edition (CARS-2; Schopler 
et al., 2010). CARS is a rating scale, which examines 15 
behavioral domains relevant to autism in toddlers, utilizing 
information from parent report or behavioral observation. 
Participants diagnosed with autism following telehealth 
assessment scored significantly higher on CARS-2 com-
pared to those referred for in-person assessment (t = 6.27, 
p < 0.001), and those not diagnosed (t =  − 16.85, p < 0.001), 
indicating high known-groups validity. Additionally, the 
CARS-2 severity score significantly predicted the diagnostic 
outcome (β =  − 2.83, SE = 0.79, p = 0.001).

Another interactive screening tool is the Autism Detec-
tion in Early Childhood (ADEC; Young, 2007). ADEC 
assesses for features of autism in toddlers aged from 12 to 
36 months, utilizes toys that families typically own, and is 
administered in 10 to 15 min. In a validation study (Kryszak 
et al., 2022a), toddlers were assessed with ADEC-V, a modi-
fied version of ADEC for virtual administration. ADEC-V 
showed acceptable internal consistency (ω = 0.75, α = 0.77) 
which improved after removing low-performing items 
(ω = 0.82, α = 0.82). ADEC-V scores showed a moderate 
correlation with ADI-R scores (r = 0.26, p < 0.01) and a 
high correlation with CARS-2 scores (r = 0.70, p < 0.001), 
indicating acceptable convergent validity. ADEC-V addition-
ally showed high AUC (0.88), sensitivity (0.82), specific-
ity (0.78), PPV (0.95), and moderate NPV (0.42). ADEC-V 

scores could also predict the final diagnosis (OR = 1.33, 95% 
CI: 1.16–1.60, p < 0.001). Finally, children who received a 
diagnosis of autism scored significantly higher compared 
to the comparison group (t = 7.59, p < 0.001) on ADEC-V.

Two studies investigated the Systematic Observation 
of Red Flags (SORF; Dow et al., 2017), an observational 
screener which rates early signs of autism in behavior sam-
ples. In a validation study in a community setting (Cham-
bers et al., 2017), clinicians utilized SORF to code autis-
tic symptoms on a CSBS-Developmental Profile Behavior 
Sample (Wetherby & Prizant, 2002) and an unstructured 
naturalistic observation recording. Children who were later 
diagnosed with autism using ‘gold-standard’ procedures 
(e.g., ADOS) scored significantly higher on SORF com-
pared to the comparison group on the unstructured obser-
vation sample (F = 20.64, p < 0.001, 95% CI: 15.24–27.43) 
and the CSBS sample (F = 67.80, 95% CI: 27.87–38.67, 
p < 0.001), suggesting high known-groups validity. Dow and 
colleagues (2020) assessed children for autism with SORF 
using behavior samples from a naturalistic video-recorded 
home observation. A clinical in-person assessment was sub-
sequently conducted using ADOS. SORF displayed moder-
ate to high AUC (0.79), sensitivity (0.70), specificity (0.67), 
PPV (0.55), and NPV (0.79). The composite score of the six 
best-performing items demonstrated improved AUC (0.81), 
sensitivity (0.76), specificity (0.75), PPV (0.66), and NPV 
(0.84).

In summary, infants with early signs of autism could be 
reliably assessed remotely using AOSI (part of the TEDI 
protocol). As for toddlers, CARS-2 and ADEC-V, synchro-
nous screening tools, showed high validity and accuracy, 
while SORF, an asynchronous screener, demonstrated prom-
ising validity and considerable accuracy.

Discussion

This review aimed to explore the psychometric properties 
and diagnostic accuracy of telehealth autism assessment 
tools for children globally. We identified studies examin-
ing an array of assessment tools and procedures, including 
behavioral observation tools, developmental and diagnostic 
interviews, and clinician-administered screening tools for 
children with suspected autism.

In accordance with previous reports, telehealth assess-
ments for autism could be divided into two categories; 
those utilizing synchronous methods, including real-time 
communication between providers and families, and those 
conducted via asynchronous, or store-and-forward methods, 
where parents send clinical information or material (e.g., 
videos) to providers to assess (Alfuraydan et al., 2020). 
Overall, we found high diagnostic agreement between tel-
ehealth and in-person assessment which ranged from 80 
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to 88.2%. This agrees with Stavropoulos and colleagues’ 
(2022a) review, which found 80–91% agreement between the 
two modalities. However, unlike previous reviews, our study 
focused on telehealth assessments specifically for children 
presenting with autistic features, incorporated a larger pool 
of studies, including those examining clinician-administered 
screening tools, and systematically examined the psychomet-
ric qualities of those tools.

Early studies utilized modified versions of ADOS and 
ADI-R for telehealth administration (Reese et al., 2013, 
2015). Although those assessments were feasible and largely 
accurate, children were assessed in clinical rooms, limiting 
generalisability in other contexts, such as home or school. 
More recent studies examined novel behavioral observation 
tools, such as BOSA (Dow et al., 2022) and TAP (Corona 
et al., 2021). While those tools appear promising, limitations 
exist. For example, BOSA requires a specific set of toys to 
be provided to families in advance of the assessment, limit-
ing its applicability to low-resourced families and families 
from non-Western cultures (Berger et al., 2022). TAP is an 
acceptable and convenient tool (Wagner et al., 2021, 2022), 
which overcomes BOSA’s limitations, as typical toys found 
in families’ homes can be utilized. However, published data 
regarding TAP’s psychometric data are not currently avail-
able. The autism module of DAWBA is valid and efficient 
when conducted virtually (McEwen et al., 2016) and has 
similar diagnostic accuracy to the ADI-R (Lebersfeld et al., 
2021). This tool has been used in several national surveys of 
child mental health in the UK (Sadler et al., 2018) and has 
been translated into 19 languages.

Αsynchronous tools, such as NODA, showed high agree-
ment with in-person assessment across different cultural 
contexts (Smith et al., 2017; Sutantio et al., 2021). The 
ability to detect autistic behaviors from home videos has 
been described previously (Baranek, 1999; Ozonoff et al., 
2010, 2011) and has been used by clinicians for diagnostic 
purposes (Gabrielsen et al., 2015). Store-and-forward meth-
ods benefit from increased ecological validity, given that 
videos can capture behavior in a naturalistic environment, 
mitigating the impact of clinic-induced anxiety (Kerns et al., 
2014). Importantly, asynchronous assessment tools have 
been validated in LMICs (Chambers et al., 2017; Sutantio 
et al., 2021). Screening and assessment through mobile tech-
nologies can potentially improve early access and identifi-
cation in LMICs (Kumm et al., 2022; Sondaal et al., 2016), 
although limitations exist with poor access to the internet 
and digital technology for low-resource families.

Some online screening tools exhibited excellent psycho-
metric properties and promising diagnostic accuracy. In 
terms of screening infants with autistic traits virtually, the 
TEDI protocol was feasible and reliable (Talbott et al., 2020, 
2022). Evidence shows that early signs of autism can emerge 
in the first year of life (Sacrey et al., 2018), a period of rapid 

brain development (Zwaigenbaum et al., 2015). Accord-
ingly, this assessment protocol could potentially address the 
lack of tools for this age group and expedite access to early 
interventions for autism. The latter can lead to significant 
improvement in overall functioning and a better prognosis 
(Landa, 2018).

Other screeners showed high validity and diagnostic 
accuracy when used with toddlers. For example, ADEC-V 
showed sensitivity and specificity equal to that of ADOS-2 
and ADI-R (Lebersfeld et  al., 2021). Unlike ADOS-2, 
ADEC-V does not require extensive training, is brief, and 
can utilize common toys found in families’ homes. There-
fore, services could leverage the efficiency and accuracy of 
synchronous or asynchronous screeners to assess infants and 
toddlers at increased likelihood of developing autism (Rob-
erts et al., 2019; Rotholz et al., 2017). This would particu-
larly benefit families living in LMICs or rural areas, where 
professionals qualified to administer ‘gold standard’ tools 
are limited (Sukiennik et al., 2022).

Nevertheless, it is important to note that although the 
tools described in this paper exhibit promising psychomet-
ric properties, the majority of them have been validated in 
Western, high-income countries, which potentially limits 
their generalizability in other sociocultural contexts. This is 
in line with previous reviews highlighting the lack of studies 
investigating the cultural validity of autism assessment or 
screening tools (Al Maskari et al., 2018; Mukherjee et al., 
2022; Stavropoulos et al., 2022a). It is imperative that fur-
ther studies investigate the possible adaptations required for 
non-Western and ethnically and linguistically diverse popu-
lations (Stoll et al., 2021) and examine the optimal means 
of administration in LMICs (Marlow et al., 2019). This will 
not only include the translation of the tools, but also the 
amendment of specific items and procedures, to reflect the 
cultural values, customs, and differences in the perception 
of autism across different cultures (Al Maskari et al., 2018; 
de Leeuw et al., 2020). Novel culturally appropriate tools 
can also be developed and used in those contexts (Gladstone 
et al., 2017). This will benefit both high-income countries 
with diverse sociocultural populations and LMICs.

Limitations

Many of the studies reviewed here were either pilot or 
feasibility studies. Most comprised small samples, lacked 
a comparison group, and were rated as having low or mod-
erate quality. Accordingly, drawing firm conclusions about 
their validity and reliability, and their applicability outside 
of the confines of their cultural context is limited. Differ-
ences in the methodology followed and the use of differ-
ent terms to describe the outcomes (e.g., diagnostic or 
predictive validity and diagnostic accuracy) were apparent 
across studies. Another limitation is ‘ascertainment bias’; 
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children with suspected autism are more likely to receive 
a diagnosis of autism, potentially inflating the diagnostic 
accuracy of the telehealth tools. Moreover, a clear protocol 
for telehealth assessment was lacking in most cases. Clear 
protocols are important to ensure that the assessments are 
provided in a standardized manner (Jang et al., 2022). 
Notably, 16 out of the 18 studies (89%) were conducted 
in high-income Western countries. Lastly, a meta-analysis 
was not conducted.

Future Research

Future studies should use larger samples of children with 
autistic traits and include a comparison group, consisting 
of children with other conditions (e.g., DD, intellectual 
disabilities) or children with no developmental concerns. 
This would allow the investigation of the ability of those 
tools to discriminate between different conditions and pre-
dict a diagnosis of autism accurately. Studies conducted in 
different geographical (urban and rural) and sociocultural 
contexts and low-resource settings are needed, to explore 
the unique challenges and benefits of telehealth for those 
populations and establish cultural sensitivity and validity. 
Sociocultural factors that might affect the acceptability 
and accuracy of the diagnostic tools should be identified 
through rigorous research led by a framework identified 
by de Leeuw and colleagues (2020). This way, diagnostic 
procedures could be adapted to accommodate to cultural 
elements and traditions and facilitate access for groups 
facing hardship. In addition, although most of the tools 
described in this review demonstrated high validity and 
diagnostic accuracy, for almost one out of five children, a 
diagnosis was either given incorrectly or missed. There-
fore, studies should investigate which children are most 
likely to benefit from a telehealth assessment. Initial evi-
dence suggests that preschool children (Phelps et al., 2022; 
Stainbrook et al., 2019), especially those with profound 
developmental impairment and apparent features of autism 
(Kryszak et al., 2022b), are more likely to receive diag-
nostic clarity in a telehealth assessment compared to older 
and medically complex children, or those with intellec-
tual disabilities (McNally Keehn et al., 2022). Given that 
some of the tools described in this paper demonstrated 
high known-groups validity, it is possible that telehealth 
assessments for autism are more accurate and appropriate 
for children with a clear presentation of autism. Children 
with subtle or atypical symptoms can be initially identified 
through a virtual assessment and subsequently referred 
for a comprehensive in-person assessment. Lastly, detailed 
telehealth assessment protocols, which will ideally assess 
for comorbidities and other domains of functioning, should 
be developed.

Conclusions

Our review aimed to investigate the evidence base for the 
diagnostic evaluation of autism in a telehealth environment 
for children. The current evidence suggests that clinicians 
can assess children for autism via telehealth accurately and 
reliably. Although research in this field is still in its infancy, 
our findings indicate that diagnostic decisions made via tel-
ehealth highly agree with the diagnostic outcomes of care-
as-usual clinical face-to-face assessments. Tools developed 
or adapted for virtual administration demonstrate promising 
validity and high diagnostic accuracy, which in some cases 
is comparable to that of ‘gold standard’ tools. Telehealth 
assessments for autism have the potential to increase neu-
rodevelopmental services’ efficiency and improve families’ 
access to timely and accurate assessment.
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