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Background: Considering people with autism, early screening is necessary for early intervention. 
Parents report that questionnaires are effective tools for screening autism. The short version of 
the Checklist for Autism in Toddlers (Q-CHAT-10) is a new scale for screening autism in toddlers. 

Objectives: The aim of this study was to evaluate the psychometric properties of the Persian 
version of Q-CHAT-10.

Materials and Methods: We analyzed the data of the full version of Q-CHAT. We only selected data 
regarding 10 items, which consisted of the short version of Q-CHAT.

Results: The typically developing group included 50 children with the mean age of 29.62 months, 
and the autism spectrum disorder group included 50 children with the mean age of 27.14 
months. The mean total score was 2.1 and 6.46 for the typically developing group and the autism 
spectrum disorder group, respectively, which was significantly different (t[98]=-11.52, P=0.000). 
The Cronbach’s alpha coefficient of the checklist was 0.78, and the test-retest reliability was 0.951 
(P<0.001). The estimated area under curve was 0.935.

Conclusion: The Persian version of Q-CHAT-10 has good reliability and predictive validity and it can 
be used for screening autism.
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1. Introduction

utism Spectrum Disorder (ASD) is a neu-
rodevelopmental disorder characterized 
by social communication problems and 
restricted patterns of behaviors [1]. The 
prevalence of autism has increased in re-

cent years by about 1% in The Diagnostic and Statisti-
cal Manual of Mental Disorders, Fifth Edition [2]. Early 
screening in toddlers for early intervention is highly rec-
ommended to decrease the negative effects of autism 
because, in the early course of development, the inter-
action between the plasticity of the brain and quality 
and intensity of interventions can lead to a better out-
come in the future [3].

Using short parent-report questionnaires as the first step 
to screen individuals, who are at risk of autism, is com-
mon. These kinds of scales are reliable and do not need 
to specialist and a large amount of time to administer [4].

Checklist for Autism in Toddlers (CHAT) and modified 
CHAT are among screening tools, which have been used 
successfully in different countries to screen toddlers, 
who are at risk of autism [5]. Because of the changes in 
approach to autism as categorical diagnosis to dimen-
sional diagnosis, the new version of this tool has been 
developed by their developers, which is called a Qualita-
tive Checklist for Autism in Toddlers (Q-CHAT) [6]. It con-
sists of 25 items answered by the caregivers of toddlers 
from 18-24 months on a 5 point Likert scale. Recently, 
it is increasingly used and its psychometric properties 
are evaluated in different languages and countries [7]. 
Since shorter questionnaires are more feasible, its short 
version was developed. The short version of Q-CHAT (Q-
CHAT-10) consists of 10 items of its full version, which 
discriminates better between toddlers with autism and 
Typically Developing (TD) toddlers [8].

Previously, we have investigated the psychometric 
properties of the Persian version of Q-CHAT among Ira-
nian toddlers [9]. Because of the shortness of appropri-
ate and quick dimensional screening tools in the Persian 
language, in the present study, we aimed at investigat-
ing the psychometric properties of the short version of 
the Persian translation of Q-CHAT, using the data of our 
previous study [9].

2. Materials and Methods

We analyzed the data of the full version of Q-CHAT [9]. 
The original study was approved by the Ethics Commit-
tee of Iran University of Medical Sciences. As explained 

in full version report, in the first step, we prepared the 
Persian version of Q-CHAT. The items were translated to 
the Persian and, then, we checked the accuracy of the 
translation, using the back translation method. Next, we 
asked a few families to read and feedback us regarding 
the understandability of the items. When the final ver-
sion of the questionnaire was prepared, we selected the 
appropriate sample and developed a checklist.

Based on the number of items of questionnaire and 
previous study, we considered a sample of 100 toddlers 
in our study. The sample included 50 TD toddlers and 50 
toddlers with autism, who had been selected by con-
venience sampling method. The TD group was selected 
from a hospital nursery and based on their parents’ re-
ports; they had no history of developmental delay. To 
confirm that they do not have any developmental delay, 
they were evaluated by one of the authors. 

The autistic group was selected among the patients of 
a psychiatric hospital and an autism center in Tehran, 
Iran. At first, children, who were suspected to have au-
tism because of their developmental delay, were evalu-
ated by a child psychiatrist based on The Diagnostic and 
Statistical Manual of Mental Disorders, Fourth Edition, 
Text Revision; those, who were diagnosed with autism, 
were referred to a second child psychiatrist to confirm 
their diagnosis. Children, who were diagnosed by both 
psychiatrists, were selected as the ASD group. Children 
with a severe physical disability or those, who were deaf 
or blind, were excluded from the study. We described 
the aim of the study and its procedure for parents and 
obtained the oral consonant form from them. After se-
lecting the appropriate sample, the checklist was filled 
out by mothers of the selected children.

Data analysis

The data were analyzed by SPSS V. 19, using descriptive 
indices (frequency and Mean±SD) and inferential sta-
tistical tests (Independent t-test, Kolmogorov-Smirnov 
test, Cronbach’s alpha, Pearson’s r, and the receiver op-
erating characteristic curve).

3. Results

The sample consisted of 50 toddlers with autism (ASD) 
and 50 TD toddlers. The Mean±SD age of the ASD group 
and the TD group was 27.14±7.68 and 29.62±9.43 
months, respectively. There was no significant differ-
ence between the groups (t [98])=-1.441, P=0.153). In 
total, 38 males (76%) and 12 females (24%) were in the 
ASD group and 37 males (74%) and 13 females (26%) 
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were in the TD group. The Cronbach’s alpha coeffi-
cient was 78% and the test-retest reliability was 0.951 
(P<0.01). The Mean±SD total score of Q-CHAT-10 of 
the ASD group and the TD group was 6.46±2.29 and 
2.1±1.37, respectively. The mean score of the ASD 
group was significantly higher than that of the TD group 
(t[98]=-11.52, P<0.001).

The Area Under Curve (AUC) was 0.935 as an index 
of the overall predictive validity, indicating the ability 
of the Persian version of Q-CHAT-10 to discriminate be-
tween the ASD and TD groups (Figure 1).

4. Discussion

The Q-CHAT-10 can be used as a reliable tool to screen 
toddlers, who are at risk of autism. As it was expected, 
the mean scores of the ASD group were significantly 
more than that of the TD group (t [98]=-11.52, P<0.001). 
As there was no significant difference between the two 
groups based on the mean age and sex ratio, the ob-
served differences in total scores can be reliable.

The Mean±SD of total score in the ASD group (6.46± 
2.29) is similar to Allison et al.’s study (6.9±2.7), but in the 
TD group (2.1±1.37), it is slightly more than that of their 
findings (1.03±1.32), which can be explained by differ-
ences between the age ranges of the TD groups in the 
two studies. The age range in Allison et al.’s study was 
15-47 months, which is higher than that of our study. 
The Cronbach’s alpha coefficient was 78% and the test-
retest reliability was 0.951 (P<0.01), which indicates the 
reliability of scores. Table 1 Presents the sensitivity and 
specificity of different total scores of Q-CHAT-10.

The most important component of a good screening 
tool is its ability to discriminate individuals, who are at 
risk from a typical group. Estimating AUC can be an in-
dex of this ability. Based on the experts’ opinion, in an 
ideal situation, in which a tool can discriminate all of the 
affected people from non-affected ones, the AUC will 
equal to 1. As AUC is nearer to 1, the screening tools 
are more useful [10]. The AUC in the present study is 
0.935, indicating the ability of the Persian version of Q-
CHAT-10 in discriminating toddlers with ASD from the 

Figure 1. Area Under Curve (AUC)

Table 1. Sensitivity and specificity of different total scores of Q-CHAT-10

Total Scores Sensitivity Specificity

1 0.01 0.14

2 0.98 0.38

3 0.94 0.58

4 0.88 0.82

5 0.78 0.99

6 0.66 1

7 0.54 1

8 0.42 1

9 0.22 1

10 0.04 1
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TD group. This index in Allison et al.’s study was 0.965, 
which is almost similar to that of our index.

It is recommended that the optimal cut-off score in 
a screening tool to identify affected individuals should 
have sensitivity between 70%-80% and specificity near 
to 80% [11]. In Allison et al.’s study, the recommended 
cut-off point is 3. Based on the findings of this study, 
the cut-off point of 3 has a good sensitivity (93%), but 
poor specificity (54%). Instead, at the cut-off point of 4, 
both sensitivity and specificity are at an acceptable level 
(88% and 82%, respectively).

In sum, the Persian version of Q-CHAT-10 can be used 
as a reliable screening tool among Iranian toddlers. The 
cut-off point of 4 can be used as an optimal point for 
screening purposes.
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