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Objective: The present study investigates the psychometric properties of the abridged version 
of the Autism-Spectrum Quotient (AQ).

Methods: A total of 254 students were chosen from universities in Tehran by the cluster sampling 
method. Then, the demographic questionnaire, close relationships-revised questionnaire, Autism 
Spectrum Quotient Short (AQ-S) form, and the empathy quotient-short forms were distributed 
among them. The data were analyzed using SPSS, Lertab, and LISREL software.

Results: The results of the exploratory factor analysis revealed 5 factors for the AQ-S, and 
the confirmatory factor analysis confirmed the results of the exploratory factor analysis. The 
Cronbach alpha values were 0.95, 0.92, 0.48, 0.94, 0.58, and 0.89 for AQ-Short, the social 
skills, routine, imagination, attention switching, and number/pattern components, respectively. 
The divergent and convergent reliability of AQ-S was satisfactory.

Conclusion: The results provide evidence for the applicability of the AQ short form in 
assessing the autistic traits of the Iranian population.
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1. Introduction

utistic Spectrum Disorders (ASDs) are a 
group of neurodevelopmental disorders 
characterized by deficiencies in com-
munication and social interaction across 
multiple contexts during the whole life, as 

well as the patterns of the restricted and repetitive behaviors 
and interests (American Psychiatric Association [APA], 
2013). According to the studies, the prevalence of ASDs 
has increased steadily over the past years and has now 
reached 1% of the general population (Baxter et al. 2015).

Although autism was formerly known as a disorder, re-
cent evidence recommends that autism spectrum traits are 
distributed among the general population, and the general 
population may express autistic traits at subclinical levels 
(Constantino & Todd, 2003; Robinson et al., 2011). Broad 
Autism Phenotype (BAP) refers to the milder forms of au-
tism and expresses the subclinical symptoms of autism that 
do not fill in the clinical criteria (Constantino & Todd, 2003; 
Hurley, Losh, Parlier, Reznick, & Piven, 2007). Kanner and 
Eisenberg observed BAP, which refers to the mild traits of 
autism, such as practical problems in using language and 
communication, social interactions, visual attention, sen-
sory perception; as well as obsessive behaviors, extending 
to cognitive, behavioral, and personality areas (Sucksmith, 
Roth, & Hoekstra, 2011). Autistic trait symptoms are found 
not only in the autistic individuals’ families but also in the 
healthy population with a normal distribution (R. A. Hoeks-
tra, Bartels, Verweij, & Boomsma, 2007; Hurst, Mitchell, 
Kimbrel, Kwapil, & Nelson-Gray, 2007b).

One of the most widely used questionnaires to assess 
autism is Autism-spectrum Quotient (AQ), designed 
by Baron Cohen et al., in 2001. Studies in the United 
Kingdom (Baron-Cohen, Wheelwright, Skinner, Martin, 
& Clubley, 2001), the Netherlands (Rosa A Hoekstra, 
Bartels, Cath, & Boomsma, 2008), and Japan (Waka-
bayashi, Baron-Cohen, Wheelwright, & Tojo, 2006) 
have shown that participants who are diagnosed with 
autism spectrum conditions (including autistic disorder 
and Asperger syndrome) have significantly higher scores 
compared with the general population.

In the original version of the AQ, every 10 items (of 
the 50 items) measures 1 of the 5 subdomains of com-
munication, social skills, imagination, attention to detail, 
and attention switching. The internal consistency values 
of the original version of AQ were reported as follows: 
social skills, 0.77; communication, 0.65; imagination, 
0.65; attention to detail, 0.63; and attention switching, 
0.67 (Baron-Cohen, et al., 2001). The Japanese (Waka-
bayashi, Baron-Cohen, Wheelwright, & Tojo, 2006), 
English (5), and Dutch versions of the AQ report accept-
able internal consistency and good test-retest reliability 
for adults. All studies have examined the psychometric 
properties of AQ up to now, suggesting that the AQ is 
a reliable questionnaire to assess the autism phenotype 
(Rosa A Hoekstra, Bartels, Hudziak, Van Beijsterveldt, 
& Boomsma, 2007).

Nejati Safa et al., assessed the properties of this ques-
tionnaire in Iran. The test-retest reliability of the ques-
tionnaire in Iran with a 3-week interval was found as 
0.82. The Cronbach alpha coefficient for the internal 

Highlights 

● Autism-Spectrum Quotient (AQ-Short) has acceptable psychometric properties.

● It is easy to administrate and has suitable validity and reliability.

● It is a proper instrument for the assessment of autistic traits in non-clinical population.

Plain Language Summary 

Broad Autism Phenotype (BAP) is a term used to refer to the milder forms of autism and express the sub-clinical 
symptoms of autism like pragmatic problems in using their language and communicating, social interactions, visual 
attention, and sensory perception, and also in the obsessive behaviors, which extend to cognitive, behavioral, and 
personality areas. Since autistic traits symptoms have also found in normal population with normal distribution, it is 
so important to have a proper instrument to assess these traits. There is a good quotient for measuring BAP is autism-
spectrum quotient (AQ) which is abridged in some countries. This study was evaluated the psychometric properties of 
AQ-Short. The result indicated that AQ-S is a proper instrument for assessing autistic traits.
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consistency of all items was 0.76, and the total score 
was 0.79 (Nejati Safa, Kazemi, & Alaghband Rad, 
2003). Although AQ is a good test for quantifying au-
tism disorders, its many questions and time-consuming 
problems make it difficult to use. That is why Hoeks-
tra et al. (Rosa Hoekstra et al., 2011) performed the 
abridged version of the Autism-Spectrum Quotient 
(AQ-Short) in 2011 on Dutch students.

AQ-S is a short form of AQ that includes 28 items 
of the 50 items. AQ items are related to the follow-
ing 5 areas, which reflect the ASD phenotypes: social 
skills, routine, attention switching, imagination, and a 
fascination for numbers/patterns (Kuenssberg, Murray, 
Booth, & McKenzie, 2014).

Some studies mention that the AQ has been translated 
into multiple languages, and many structural and corre-
lational studies have successfully used it. This reliable 
short-form retains the core dimensional structure of the 
AQ and would be beneficial to use in large scale studies, 
where a 50-item measure may be too lengthy (e.g. Rosa 
Hoekstra et al., 2011). AQ-S was valid in Hoekstra et al. 
study and because of its high sensitivity and specificity, 

it was introduced as a suitable alternative for AQ-Short 
Rosa Hoekstra et al.,, 2011). Different studies have exam-
ined the psychometric properties of AQ-S, supported its 
good validity and reliability (Hurst et al., 2007b; Kurita, 
Koyama, & Osada, 2005; Lau et al., 2013), and reported 
its relative success in capturing some core dimensions of 
individual differences in traits associated with ASD. But 
so far, the psychometric properties of AQ-Short has not 
been studied in Iran. The aim of the current study was to 
examine the psychometric properties of the AQ-Short in 
an Iranian sample.

2. Method

Participants

In this study, 254 students of universities in Tehran City, 
Iran, (131 females, and 123 males) were chosen by the 
cluster sampling method. The participants educating in 
different universities of Tehran with age ranged from 18-
50 years (Mean±SD 24.5±4.2). Of them, 230 (90.5%) of 
the participants were single. At first, informed consent 
was obtained from all participants. Then, they answered 
demographic form questions, completed Experience in 

Table 1. Participants’ demographic characteristics

Variables Characteristics No. (%)

Sex

Female 131 (51.6)

Male 123 (48.4)

Total 254 (100)

Marital status

Single 230 (90.6)

Married 24 (9.4)

Total 254 (100)

Age (y)

20< 27 (10.6)

20-30 184 (72.4)

25-30 39 (15.4)

30-35 4 (1.6)

Level of education

Bachelor 137 (53.9)

Master 87 (34.3)

PhD. 11 (4.3)

Professional doctorate 19 (7.5)
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Close Relationships-Revised Questionnaire (ECR-R), 
AQ-S, and the Empathy Quotient-Short (EQ-S). Table 1 
presents the participants’ demographic characteristics.

Study instruments

Autism Spectrum Quotient Short form (AQ-S)

Autism Spectrum Quotient Short (AQ-S) form is the 
28-item version of the self-report AQ (which is a 50-item 
scale), assessing autistic traits (Simon Baron-Cohen, et 
al., 2001; Hoekstra et al., 2011). The original items were 
categorized into 5 subdomains measuring communica-
tion, social skills, attention to detail, imagination, and 
attention switching (Simon Baron-Cohen, et al., 2001). 
AQ-S items are assigned to 5 defined factors, which as-
sess 1) the deficiency of social skills, 2) the preference 
for routine, 3) the imagination difficulties, 4) the diffi-
culties with attention switching, and 5) the fascination 
for numbers/patterns (Hoekstra et al., 2011). We used the 
translated form of AQ for the Iranian sample (Pourete-
mad, Ziyayi, & Ghanjavi, 2008).

Experience in Close Relationships-Revised 
Questionnaire (ECR-R)

Brennan et al., designed Experience in Close Relation-
ships-Revised (ECR-R) questionnaire in 1998 (Bren-
nan, Clark, & Shaver, 1998). It is a self-report question-
naire consisting of 36 items and 2 subscales prepared 
to measure the avoidance and anxiety attachment. The 
participants rated each item based on a 7-point Likert-
type scale from 1 (strongly oppose) to 7 (strongly agree). 
They reported an acceptable Cronbach alpha value 
for avoidance and anxiety scale. Using the test-retest 
method, Fraley et al. reported a reliability coefficient of 
0.94 for the anxiety scale and a reliability coefficient of 
0.95 for the avoidance scale (Fraley, Waller, & Brennan, 
2000). Fairchild and Finney indicated that each of the 
anxiety and avoidance scales has good internal consis-
tency. The Cronbach alpha coefficients were 0.917 and 
0.927 for anxiety and avoidance, respectively (Fairchild 
& Finney, 2006). The psychometric properties of this 
questionnaire have not been studied in Iran so far, but in 
the present study, the internal consistencies were found 
as 0.92, 0.90, and 0.91 for the whole questionnaire, anxi-
ety attachment, and avoidance, respectively.

Empathy Quotient-Short (EQ-S) 

The Empathy Quotient-Short (EQ-S) form was designed 
to measure a person’s ability to relate to others’ emotions 
(Wakabayashi, et al., 2006). EQ-S was arranged using 

a sample of 1761 undergraduate students by analyzing 
the main components of the Baron-Cohen’s 60-item 
empathy scale (S. Baron-Cohen & Wheelwright, 2004). 
The Cronbach alpha for the current sample of EQ-S was 
0.87. Earlier studies examined the psychometric prop-
erties of the EQ-S and established its validity and reli-
ability (Dimitrijević, Hanak, Vukosavljević-Gvozden, & 
Opačić, 2012; Guan, Jin, & Qian, 2012; Parker, Keefer, 
& Wood, 2011). Dimitrijević et al., (2012). obtained the 
Cronbach alpha of 0.78 for this scale. The psychometric 
properties of this questionnaire have not been studied in 
Iran so far, but the Cronbach alpha coefficient in the cur-
rent sample for all questions was 0.73.

Statistical analysis

Lertab software version 5.4 was used to analyze the 
psychometric properties. SPSS version 24 was used to 
analyze the exploratory factor analysis, and the LISREL 
software version 8.8 was used to analyze the confirma-
tory factor analysis. The correlation between variables 
was analyzed by R software. The correlation between 
AQ-S and ECR-R was calculated to assess convergent 
reliability, and the correlation between AQ-S and EQ-S 
was assessed to confirm divergent reliability.

Procedure

In this study, 254 students of universities in Tehran (131 
females and 123 males) were chosen using the cluster 
sampling method following the ethical standards of the 
institutional and or national research committee. After 
explaining the study process to the participants, informed 
consent was obtained from all of them. Then, the question-
naires were distributed among the participants. We used 
the translated form of AQ, which has been translated into 
Persian for the Iranian sample (Pouretemad et al., 2008).

3. Results

Classical data analysis

AQ-Short has 28-item and covers 5 subdomains. The 
statements on a 4-point response scale ranging from 
“definitely agree” to “definitely disagree” are scored in a 
two-value scale (0.1).

In this section, based on the classical model, we measured 
several indices such as difficulty index (p) (correct response 
ratio), detection power (the biserial point index [pb (r)]), 
And the standard score (z) of the average estimated crite-
rion score and has been represented in Table 2. 
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The encountered difficulties indicated that the participants 
had problems to choose the options with score 1. Moreover, 
the detection power of all questions except questions 19 
and 26 was good. Also, the Cronbach alpha was calculated 
for each question. The results revealed that the questions 
have good validation. The Cronbach alpha coefficient for 
the whole scale of AQ-S, in the current sample, was 0.95, 
and for the subdomains were as follows: social skills, 0.92; 
routine, 0.48; imagination, 0.94; attention switching, 0.58; 
and the pattern/numbers, 0.89.

Table 3 shows the difficulty distribution of AQ-S. The 
difficulty sequence indicated that the difficulty of ques-
tions is between 0.00 and 0.60. Questions 18 and 21 are 
among the easiest questions, and question 24 is the most 
challenging question to answer.

The detection coefficient of questions ranged between 
0.2 and 0.8, which indicated their difficulty. Although 
they have a high level of difficulty and questions with a 
difficulty of 0.3 had the highest detection coefficient, the 
most difficult questions had a good detection coefficient. 
In other words, easy questions had the lowest detection 
coefficient (Table 4).

Table 3 shows the Z score, T score, and percentile rank 
of the AQ-S. The T score was calculated, using the fol-
lowing formula:

T score = (Z score × 10) +50

The average of T scores is 50 and the Standard Devia-
tion (SD) is 10; those with an SD of more than the mean 
score (60) are diagnosed with autistic traits. For exam-
ple, a person who scored 19 in the AQ-S has a T score of 
61; thus, he or she is diagnosed as a person with autistic 

Table 2. Difficulty and detection indices and Cronbach's alpha values of Autism Spectrum Quotient Short (AQ-S) form questions

Questions Score n p pb (r) Average z Cronbach's Alpha Alpha Changing by 
Omitting Each Question

1
0 105 41.3 -0.68 2.9 -0.81

0.951 -0.002
1 149 58.7 0.68 14.5 0.57

2
0 178 70.1 -0.62 6.3 -0.14

0.95 -0.001
1 76 29.9 0.62 17.7 0.59

3
0 175 68.9 -0.66 6.0 -0.54

0.59 -0.002
1 79 31.1 0.66 18.0 0.99

4
0 210 82.7 -0.63 7.3 -0.29

0.95 -0.001
1 44 17.3 0.63 12.3 1.38

5
0 186 73.2 -0.71 6.1 -0.34

0.95 -0.002
1 68 26.8 0.71 19.6 1.17

6
0 191 75.2 -0.57 6.9 -0.33

0.95 -0.001
1 63 24.8 0.57 18.1 1.00

7
0 179 70.5 -0.77 5.5 -0.50

0.95 -0.003
1 75 29.5 0.77 19.7 1.19

8
0 226 89.0 -0.48 8.3 -0.17

0.953 0.000
1 28 11.0 0.48 21.1 1.35

9
0 113 44.5 -0.67 3.4 -0.57

0.951 -0.002
1 141 55.5 0.67 14.8 0.60

10
0 117 46.1 -0.76 2.8 -0.82

0.950 -0.003
1 137 35.9 0.76 15.6 0.70

11
0 152 59.8 -0.78 4.3 -0.64

0.950 -0.003
1 102 40.2 0.78 17.7 0.95

12
0 132 52.0 -0.76 3.6 -0.73

0.95 -0.003
1 122 48.0 0.76 16.3 0.79
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traits with higher than 76% of the general population in 
autistic traits (Table 5).

Exploratory factor analysis

For the exploratory factor analysis of the AQ-S, SPSS 
version 24 was used. The questions’ structure for a 28-
item scale was studied through the exploratory factor 
analysis by principal components and Varimax rotation. 
In the current study, the Kaiser-Meyer-Olkin statistic was 
0.89. Bartlett’s statistic with a value of 4143.65, a degree 
of freedom of 378, and a significance level of 0.001 con-

firmed this assumption, and the minimum condition for 
performing factor analysis was established.

After analyzing loads of factors with the scale struc-
ture, 6 factors were extracted. Only 2 questions with a 
low factor loading were on the 6 factors, which is not 
statistically valid. As a result, in the 5-factor analysis, 
the factor structure was examined. At that point, the re-
sults were consistent with the same target structure and, 
finally, that factor structure resulted in the extraction of 5 
factors, which explained 62.89% of the total scale vari-
ance (Table 4). Also, the first factor (imagination) had the 

Questions Score n p pb (r) Average z Cronbach's Alpha Alpha Changing by 
Omitting Each Question

13
0 178 70.1 -0.75 5.6 -0.49

0.95 -0.003
1 76 29.9 0.75 19.4 1.15

14
0 151 59.4 -0.81 4.1 -0.67

0.95 -0.003
1 103 40.6 0.81 18.0 0.98

15
0 124 48.8 -0.79 2.0 -0.81

0.95 -0.003
1 130 51.2 0.79 16.2 0.77

16 0 185 72.8 -0.70 6.1 -0.43
0.95 -0.002

1 69 27.2 0.70 19.3 1.14.1

17
0 182 71.7 -0.63 6.4 -0.39

95.0 -0.001
1 72 28.3 0.63 18.1 1.00

18
0 236 92.9 -0.39 8.8 -0.11

0.95 0.000
1 18 7.1 0.39 21.2 1.41

19
0 180 70.9 -0.31 8.0 -0.20

0.95 0.002
1 74 29.1 0.31 13.8 0.49

20 0 160 63.0 -0.81 4.5 -0.62
95.0 -0.003

1 94 37.0 0.81 18.6 1.06

21
0 237 93.3 -0.41 8.8 -0.11

0.95 0.000
1 17 6.7 0.41 22.5 1.52

22
0 196 77.2 -0.60 0.7.0 -0.33

0.95 -0.001
1 58 22.8 0.60 19.0 1.10

23
0 161 63.4 0.77 4.8 -0.58

0.95 -0.003.0-
1 93 36.6 0.77 18.2 1.01

24 0 95 37.4 -0.67 2.4 -0.87
0.95 -0.002

1 159 62.6 0.67 14.1 0.52

25 0 159 62.6 -0.77 4.7 -0.59
0.95 -0.003

1 95 37.4 0.77 18.0 0.99

26 0 173 68.1 0.39 7.4 -0.27
0.95 0.001

1 81 31.9 0.39 14.6 0.58

27 0 110 43.3 0.72 2.7 -0.83
0.95 -0.002

1 144 56.7 0.72 15.0 0.63

28 0 156 61.4 -0.80 4.4 -0.63
0.95 -0.003

1 98 38.6 0.80 18.2 1.01
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highest percentage of the explained variance of 20.55%, 
which had an eigenvalue of 5.75. The second factor (so-
cial skills) had an eigenvalue of 4.60 and the 16.42% of 
explained variance, and the third factor (number/pattern) 
with an eigenvalue of 3.56% explained 12.73% of the 
total variance. Also, the fourth factor (routine) with an 
eigenvalue of 1.89 and a fifth factor (attention switching) 
with an eigenvalue of 81.1 explained 6.75% and 6.46% 
of the total variance, respectively (Table 6).

Figure 1 shows the screen plot resulting from factor 
analysis. The screen plot structure shows that only 5 fac-
tors can be real factors, and the other factors were not 
considered because of the lack of power for the explana-
tion of the variance.

Out of 28 questions of AQ-S, 8 questions were loading 
on the first factor (imagination), 7 questions on the sec-
ond factor (social skills), 5 questions on the third factor 
(number/pattern), and 4 questions on each of the fourth 
(routine) and fifth (attention switching) factors. Table 5 
presents the loading questions of each factor considering 
their importance order. Also, the amount of subscription 
of each question to the factor is represented in the last 
column, indicating that the initial questions of each fac-
tor have more subscriptions, and the remaining questions 
have fewer subscriptions (Table 7).

Confirmatory Factor Analysis

AQ-S has 28 questions and 5 subdomains of social 
skills (7 questions), imagination (8 questions), number/

Table 3. Difficulty coefficient of Autism Spectrum Quotient Short (AQ-S) form questions

Mean/Max Bands

0.00 AQ32 AQ37 

0.10 AQ4 AQ10 

0.20 AQ25 AQ8 AQ6 AQ23 AQ41 

0.30 AQ2 AQ34 AQ46 AQ3 AQ36 AQ42 AQ45 AQ50 AQ9 AQ19 

0.40 AQ15 AQ14 AQ20 

0.50 AQ1 AQ11 AQ13 AQ22 AQ47 

0.60 AQ44 

0.70

0.80

0.90

Table 4. Detection coefficients of Autism Spectrum Quotient Short (AQ-S) form questions

Correlation Bands

0.00

0.10

0.20 AQ34 

0.30 AQ46 AQ32 AQ37 

0.40 AQ10 

0.50 AQ2 AQ8 AQ41 

0.60 AQ1 AQ11 AQ44 AQ25 AQ3 AQ4 AQ6 AQ23 

0.70 AQ13 AQ15 AQ22 AQ47 AQ14 AQ20 AQ42 AQ45 AQ50 AQ9 AQ19 

0.80 AQ36 

0.90
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pattern (5 questions), routine (4 questions), and attention 
switching (4 questions).

In this section, the AQ-S was assessed using confirma-
tory factor analysis, and the results were reported as de-
scriptive indices for each question, model fitting indices, 
and measurement models. The confirmatory factor anal-
ysis was performed by the Lisrel software version 8.8.

For the confirmatory factor analysis, the distribution in-
dices of each question were examined. The data distribu-
tion indices (skewness and kurtosis) showed that the ob-
tained value was within the conventional limit of ±1.96. 
So, the distribution of questions is normal (Table 8).

After analyzing the data distribution indexes, measuring 
model for the AQ-S subdomains was tested through confir-
matory factor analysis. The abridged form of autism-spec-

Table 5. Standard scores of Autism Spectrum Quotient Short (AQ-S) form 

Score Z score T score Rank (%)

0 -1.15 38.46 14.2

1 -1.03 39.65 25.2

2 -0.92 40.84 32.3

3 -0.80 42.03 35.4

4 -0.68 43.22 37.8

5 -0.56 44.41 44.5

6 -0.44 45.60 45.3

7 -0.32 46.78 50.8

8 -0.20 47.97 52.4

9 -0.08 49.16 55.9

10 0.04 50.35 58.3

11 0.15 51.54 61.8

12 0.27 52.73 63.8

13 0.39 53.92 65.0

14 0.51 55.11 65.0

15 0.63 56.30 68.5

16 0.75 57.48 70.9

17 0.87 58.67 72.0

18 0.99 59.86 76.4 

19 1.11 61.05 76.4

20 1.22 62.24 78.7

21 1.34 63.43 87.4

22 1.46 64.62 94.5

23 1.58 65.81 97.2

24 1.70 67.00 100
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trum quotient consists of five subdomains, including social 
skills, imagination, number/patterns, routine and attention 
switching. The results of the fitting model indexes have 
been indicated in Table 9. The obtained indices, including 
Comparative Fit Index, Root Mean Square Error of Ap-
proximation, Normed Fit Index, Incremental fit index, and 
Standardized Root Mean Square Residual indicate that the 
model is fitted with data. Also, the low goodness of fit index 
and adjusted goodness of fit index of the desired level ap-
pear to be because of the large sample size compared with 
the number of parameters entered into the measurement 
model because these indices are sensitive to the sample 
size in relation to the parameters. Regarding the optimal 
value for model fit indices, the Chi-square index is desir-
able. However, the index of the χ2 statistic for this section 
is significant, which shows a difference between the theo-
retical model covariance matrix and the covariance matrix 
generated by the data (Hu & Bentler, 1999; Schumacker 
and Lomax, 2004); while an appropriate model must have 
an insignificant χ2 index (Barrett, 2007). However, this in-
dex is considered badness-of-fit (Kline, 2015) or lack of 
fit indices (Mulaik et al., 1989). Since this level and sig-

nificance of this index can be influenced by some of the 
features in the data, such as not meeting the multivariate 
normality assumption (McIntosh, Edwards, & Antona-
kis, 2014), the saturation rate of the model (Hu & Bentler, 
1999; Schumacker & Lomax, 2004), and the sample size 
(Bentler & Bonett, 1980; Jöreskog & Sörbom, 1989, 
1993; Kenny & McCoach, 2003) of this index is often 
reported as a traditional indicator, but its significance is not 
much considered (Hooper, Coughlan, & Mullen, 2008).

Figure 2 shows the measurement model of each ques-
tion on the subdomains of AQ-S. In Figure 2, AQ-S is 
illustrated with “Social S” rather than social skills, “Rou-
tine” for routine, “Imagination” rather than imagination, 
“Switching” rather than attention switching, and “Num 
Pat” rather than number/pattern. The standard coeffi-
cients for most of the questions are over 0.65, and only 
questions 18, 19, 21, and 26 have lower standard coef-
ficients. Questions 13, 14, 15, 20, and 28 are the best 
questions. If the amount of the t value is less than 1.96, it 
is not significant. The amount between 1.96 and 3 shows 
that the regression coefficient is significant at the 95% 

Table 6. Factors and eigenvalue derived from factors analysis, percentage of explained variance, and total explained variance

Factor Eigenvalue Percentage of Explained Variance Percentage of Cumulative Explained Variance

Imagination 5.75 20.52 20.52

Social skills 4.60 16.42 36.94

Number/Pattern 3.56 12.73 49.68

routine 1.89 6.75 56.43

Attention switching 1.81 6.46 62.89

Figure 1. The screen plot of Autism Spectrum Quotient Short (AQ-S) form 
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Table 7. Loaded questions in each of the factors in the order of factor loading size in Autism Spectrum Quotient Short (AQ-S) form 

Number Items
Factor Loadings

Extraction*
First Second Third Fourth Fifth

20
I find it easy to work out what someone is 
thinking or feeling just by looking at their 

faces.
-0.85 0.80

28 I find it very easy to play games with children 
that involve pretending. -0.84 0.77

14 When I’m reading a story, I find it difficult to 
work out the characters’ intentions. 0.84 0.77

11 I find making up stories easy. -0.83 0.74

23 I find it difficult to imagine what it would be 
like to be someone else. 0.77 0.70

25 I find it difficult to work out people’s inten-
tions. 0.75 0.69

3 If I try to imagine something, I find it very 
easy to create a picture in my mind. -0.71 0.59

6 When I’m reading a story, I can easily imagine 
what the characters might look like. -0.69 0.51

15 I find it hard to make new friends. 0.82 0.79

12 I find myself drawn more strongly to people 
than to things. -0.81 0.73

10 I would rather go to a library than a party. 0.81 0.74

24 I enjoy social occasions. -0.74 0.63

27 I enjoy meeting new people. -0.71 0.70

9 I find social situations easy. -0.69 0.59

1 I prefer to do things with others rather than 
on my own. -0.67 0.59

13 I am fascinated by numbers. 0.89 0.80

7 I am fascinated by dates. 0.88 0.79

5 I usually notice car number plates or similar 
strings of information. 0.83 0.70

16 I notice patterns in things all the time. 0.81 0.67

22
I like to collect information about categories 
of things (e.g., types of cars, types of birds, 

types of trains, types of plants, etc.).
0.70 0.52

2 I prefer to do things the same way over and 
over again. 0.77 0.61

17 It does not upset me if my daily routine is 
disturbed. -0.65 0.48

26 New situations make me anxious. 0.49 0.26

19 I enjoy doing things spontaneously. -0.43 0.26

4 I frequently get so strongly absorbed in one 
thing that I lose sight of other things. 0.83 0.79

21 If there is an interruption, I can switch back to 
what I was doing very quickly. -0.62 0.44

18 I find it easy to do more than one thing at 
once. -0.57 0.39

8 In a social group, I can easily keep track of 
several different people’s conversations. -0.53 0.57

*Extraction is a statistic, indicating how much each question in the whole questionnaire has in common with the total variance.
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level and t values, which are greater than 3, are signifi-
cant at the 99% level. The results of the t value indicate 
that this value is greater than 3 for all questions. So, this 
value is significant at the 99% level.

Divergent and convergent reliability

The correlation was used to assess divergent and con-
vergent reliability. As presented in table 10, there was a 
significant negative correlation between the components 
of AQ-S with EQ-S, indicating that divergent reliability 
is approved for this scale. Also, we used the ECR-R to 
assess the convergent reliability of AQ-S. There was a 
positive correlation between the components of AQ-S 
and anxiety and avoidant attachment, which was sig-
nificant at the 0.001 level. Thus, convergent reliability is 
also shown for AQ-S.

4. Discussion

The reliability and validity of AQ-S were studied in a 
sample of university students. The results indicated that 
AQ-S has good validity among students. To evaluate the 
internal consistency of AQ-S, the Cronbach alpha coef-
ficient was calculated. The Cronbach alpha coefficients 
for social skills, routine, imagination, attention switch-

ing, and pattern/number components were 0.92, 0.48, 
0.49, 0.58, and 0.89, respectively, and for the whole 
scale was 0.95. The results suggest that this scale has 
good validity and can be used to measure autistic traits. 
The low Cronbach alpha values for routine and atten-
tion switching components may be because of a few 
questions devoted to measuring them. This result is con-
sistent with previous research findings (Hurst, Mitchell, 
Kimbrel, Kwapil, & Nelson-Gray, 2007a; Kurita et al., 
2005; Lau et al., 2013). Also, there were significant sex 
differences in routine, imagination, attention switching, 
and pattern/number components, which were consistent 
with findings by Hoekstra et al. (Hoekstra et al., 2011).

Evaluating difficulty coefficients indicated that choos-
ing options with score 1 is more difficult than others. 
Also, questions had a good detection coefficient except 
questions 19 and 26 that measure the routine component. 
To determine the number of factors forming AQ-S, ex-
ploratory factor analysis was performed. The principal 
components analysis was used to extract factors. The 
results indicated that the AQ-S is a 5-factor structure. 
Exploratory factor analysis showed that the first 5 fac-
tors could explain 62.89% of the total variance of the 

Table 8. Descriptive and distribution indices for each question of Autism Spectrum Quotient Short (AQ-S) form 

Question Mean±SD SK KU Question Mean±SD -1.SK KU

1 0.59±0.49 -1.89 -0.35 15 0.51±0.50 -1.01 -0.05

2 0.46±0.30 -1.23 0.88 16 0.45±0.27 -0.94 1.03

3 0.46±0.31 -1.34 0.82 17 0.45±0.28 -1.07 0.97

4 0.38±0.17 1.03 1.74 18 0.07±0.26 1.39 1.36

5 0.44±0.27 -0.89 1.06 19 0.46±0.29 1.16 0.92

6 0.43±0.25 -0.63 1.17 20 0.48±0.37 -1.72 0.54

7 0.46±0.30 -1.19 0.90 21 0.07±0.25 1.24 1.49

8 0.31±0.11 1.30 1.50 22 0.23±0.43 1.31 1.30

9 0.56±0.50 -1.97 -0.22 23 0.48±0.37 -1.70 0.56

10 0.54±0.50 -1.99 -0.16 24 0.48±0.36 -1.74 -0.52

11 0.49±0.40 -1.85 0.40 25 0.48±0.37 -1.74 0.52

12 0.50±0.48 -1.01 0.08 26 0.47±0.32 -1.40 0.78

13 0.46±0.30 -1.23 0.88 27 0.57±0.50 -1.94 -0.27

14 0.49±0.41 -1.86 0.39 28 0.49±0.39 -1.79 0.47

M: Mean; SD: Standard Deviation; SK: Skewness; KU: Kurtosis
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AQ. Also, the results of the confirmatory factor analysis 
confirmed the fitness of the 5-factor model.

EQ-S was used to assess divergent reliability. EQ-S 
was chosen since research has shown a negative and 
significant relationship between autistic traits and em-
pathy. This means that with increasing autistic traits, 
empathy decreases and vice versa (Simon Baron-Cohen, 
O’Riordan, Jones, Stone, & Plaisted, 1999; Baron-Co-
hen, 2001; Baron‐Cohen, Jolliffe, Mortimore, & Robert-
son, 1997). The autistic traits have a significant negative 
relationship with cognitive empathy (Mazza et al., 2014; 
Rueda, Fernández-Berrocal, & Schonert-Reichl, 2014) 
and affective empathy (Pfabigan et al., 2015; Rueda et 
al., 2014). Social motivation theory represents that peo-
ple with ASD have a deficit in social motivation that pre-
vents them from developing strong empathy skills since 
they are not exposed to conditions that require appro-
priate empathy (Chevallier, Kohls, Troiani, Brodkin, & 
Schultz, 2012). On the other hand, people with ASD or 
autistic traits reported higher levels of personal distress 

and less and unsuccessful use of emotion regulation 
strategies such as reappraisal compared with the normal 
people (Samson, Huber, & Gross, 2012). These individ-
uals may use repression more as an emotion regulation 
strategy, which is associated with low positive emotions 
and more negative emotions (Gross & John, 2003). Also, 
several studies (Castelli, Frith, Happé, & Frith, 2002; 
Kaland et al., 2002) that have investigated perspective-
taking deficit, as a component of empathy, have found 
that people with autistic traits have some deficiencies 
in this empathy component. Therefore, we assessed the 
correlation between AQ-S and empathy quotient.

Furthermore, the correlation between AQ-S and ECR-
R was assessed for approving convergent reliability be-
cause various researchers have argued that the AQ scale 
measures personality traits associated with avoidance 
and anxiety attachment (Turner, 2015). Avoiding behav-
iors are associated with a fear of intimacy and potential 
distrust of a partner in close relationships. Similarly, 
people with an avoidant attachment emphasize indepen-

Table 9. Model fitting indices with data in Autism Spectrum Quotient Short (AQ-S) form 

Model Fitting Index Obtained Index Appropriate Value of the Index State

Chi-square 569.55

Degree of freedom of the model 340 + Appropriate

x2/df 1.67 Lower than 3 Desirable

Significance level of Chi-square 0.01 < 0.05 Inappropriate

GFI 0.90 < 0.95 Appropriate

AGFI 0.86 < 0.90 Undesirable

CFI 0.99 < 0.95 Desirable

RMSEA 0.052 > 0.10 Desirable

NFI 0.97 < 0.90 Desirable

IFI 0.99 < 0.90 Desirable

SRMR 0.069 > 0.05 Appropriate

GFI: the Goodness of Fit Index; AGFI: Adjusted Goodness of Fit Index; CFI: Comparative Fit Index; RMSEA: Root Mean Square Error 
of Approximation; NFI: Normed Fit Index; IFI: Incremental Fit Index; SRMR: Standardized Root Mean Square Residual

Table 10. The correlation between the components of AQ-S and EQ-S, and between the components of AQ-S and ECR-R

Reliabilities Questionnaires Social Skill Routine Imagination Attention 
Switching Number/Pattern

Divergent 
Reliability Empathy -0.64* -0.42* -0.44* -0.34* -0.47*

Convergent 
Reliability

Anxiety
 attachment 0.42* 0.39* 0.23* 0.18* 0.31*

Avoidant
 attachment 0.27* 0.13** 0.15** 0.14** 0.20*

* Correlation is significant at the 0.05 level.

** Correlation is significant at the 0.01 level.
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Figure 2. standardized coefficients of each questions on the subdomains of AQ-S (short form)
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dence and self-reliance (Rutgers, Bakermans‐Kranen-
burg, van Ijzendoorn, & van Berckelaer‐Onnes, 2004). 
On the other hand, such a tendency for self-reliance and 
independence in close relationships may represent a cop-
ing strategy for individuals with higher levels of autistic 
traits. Therefore, they may learn these behaviors to deal 
with emotional distress caused by the awareness of the 
lack of interpersonal skills and social understanding in 
themselves (White & Roberson-Nay, 2009). This means 
that people with autistic traits may receive more encour-
agement to avoid situations. 

Anxiety attachment is likely to cause personal distress 
in relationships with others. Avoiding behaviors that 
can occur in individuals with avoidance attachment are 
likely to lead to poor social skills in relationships, which 
may appear as autistic behaviors. Thus, AQ and ECR-R 
may measure a common fundamental structure (Davis, 
1983). Also, standard scores for AQ-S have been report-
ed. The quotient’s scores are between 0 and 28, and if 
someone scores more than 19, he or she will be diag-
nosed with autistic traits. The aim of this study was not 
to replace the full-scale AQ, and like its original version, 
it can be used as an instrument to measure autistic traits 
in a non-clinical sample and large-scale studies.

The results of the current study were based on a sample 
of university students, who were satisfied with the re-
search and filled the questionnaires. Thus, the general-
ization of the results to populations outside this domain 
can be questionable. Besides, the results were based on 
self-reports and may be mistaken because of the par-
ticipants’ subjective views of themselves and how they 
relate to others. It is also suggested to perform this ques-
tionnaire in a clinical sample of people with autistic 
spectrum disorders.

In conclusion, AQ is an innovative and essential first 
step to identify adults with autistic traits. The findings of 
this study confirm that the 28-item Iranian AQ has good 
reliability and validity. It comprises items corresponding 
to the diagnostic criteria of ASD and can be therapeuti-
cally informative. It is resistant to cultural differences, 
and last but not the least, its use in non-clinical and com-
munity settings is quick, easy, and economical.
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