GQ-ASC Scale for Adult Women

This screening questionnaire is designed to identify behaviours and abilities in women that are associated
with autism.

Instructions: Here is a list of questions and statements. Please read each question and statement very

carefully, and rate how strongly you agree or disagree with it by circling your answer.

Modified GO-ASC Dgflmtely §I|ghtly Slightly = Definitely
disagree  disagree agree agree
Imagination and play
1. Ienjoy fantasy worlds 1 2 3 4
2. laminterested in fiction 1 2 3 4
3. When | was 5-12 years old, | played as imaginatively
1 2 3 4
as other girls
4. When | was 5-12 years old, | had imaginary friends or
1 2 3 4
imaginary animals
5. When | was 5-12 years old, | created my own
1 2 3 4
complex ‘set ups’ with toys
Camouflaging
6. |copy or ‘clone’ myself on other females 1 2 3 4
7. lavidly observe other females socialising 1 2 3 4
8. lam attracted to females with strong personalities
1 2 3 4
who tell me what to do
9. ladopt a different persona in different situations 1 2 3 4
Sensory Sensitivities
10. | am attached to certain objects or toys (e.g.,
favourite toy, pillow, piece of cloth) which | carry, 1 2 3 4
touch, or rub to calm myself
11. | expressed distress during grooming (e.g., | fought
or cried during fingernail cutting, haircutting,
1 2 3 4
combing) or when | am touched (e.g., someone
touches my feet)
12. Some social situations make me mute 1 2 3 4
13. | am distressed by certain smells or | avoid certain 1 2 3 4

tastes that are a typical part of a diet




Modified GQ-ASC D§f|n|tely §I|ghtly Slightly | Definitely
disagree  disagree agree agree
Socialising
14. 1 socialise quite well for a while, but subsequently
1 2 3 4
feel exhausted
15. | often have a facial ‘mask’ that hides my social
1 2 3 4
confusion
16. | have intense emotions 1 2 3 4
17. | apologise when | make a social error 1 2 3 4
Interests
18. When | was 5-12 years old, | preferred to play with
1 2 3 4
girls’ toys
19. When | was 5-12 years old, | preferred to play with
1 2 3 4
boys’ toys
20. My interests were advanced for my age (e.g., opera) 1 2 3 4
21. | am talented in music 1 2 3 g

SCORING:

Sum all response values to calculate the total score.

A total score of greater than 56 indicates a high level of autistic traits; sensitive to 80% of cases.
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Abstract

This study aimed to explore the structure of a modified version of the Girls Questionnaire for Autism
Spectrum Condition (GQ-ASC; Attwood et al. 2011) to test its utility as an autism screening measure for
adult women. We recruited 672 cisgender and trans women aged between 18 and 72 online. The sample
contained 350 autistic women (M age =36.21, standard deviation [SD]=10.10) and 322 nonautistic women
(M age=34.83, SD=9.93), screened using the Autism Quotient. A principal component analysis and parallel
analysis revealed a five-component solution that accounted for 40.40% of the total variance. The extracted
components appear to be consistent with what is known about the way girls and women display their autistic
traits and interpreted as (1) Imagination and play: Describes interest in fantasy, fiction, and reflection on the
quality and content of imaginative play in childhood. (2) Camouflaging: Describes effortful attempts to
reduce the visibility of autistic traits. (3) Sensory sensitivities: Describes sensory processing hyper- and
hyposensitivities across various modalities. (4) Socializing: Describes barriers to social understanding and
participation. (5) Interests: Describes age-advanced and nonstereotypically feminine interests. We observed
significant differences between autistic and nonautistic women across all extracted components, and the total
score. A receiver operating characteristic analysis indicated an excellent level of discrimination. When
applying a cutoff score of 57, the GQ-ASC correctly identified 80.0% of cases. The modified GQ-ASC is an
effective and highly discriminant screening tool for use in adult autistic women. It provides valuable insight
into the shared features and experiences of this underrecognized and underrepresented subset of the autistic
community.

Keywords: autistic, women, screening

Lay Summary
Why was this study done?

A lot of autistic women do not get an accurate or timely autism diagnosis. We know that when they do receive
an autism diagnosis, they often feel stronger in their identity and feel more confident in advocating for their
needs. We wanted to find a quick and easy way for professionals to work out which women should be referred
for an autism assessment. We also wanted to help autistic women who do not want to have an assessment done
feel confident in self-identifying as autistic.

What did the researchers do?

We changed the wording of an autism questionnaire that was designed for younger girls, and had 350 adult
autistic cisgender and trans women aged between 18 and 71 years complete it. We looked at answers in a way
that told us which questions were most useful for telling apart autistic women and nonautistic women.
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Mlnds and Hearts: A Clinic for Autism Spectrum Conditions, Brisbane, Queensland, Australia.
3Faculty of Medicine, Dentistry, and Health, School of Applied Psychology, Griffith University, Brisbane, Queensland, Australia.

1



Downloaded by GRIFFITH UNIVERSITY from www.liebertpub.com at 07/08/20. For personal use only.

2

What were the results of the study?

BROWN ET AL.

We found that a number of questions were grouped together into different areas that were common for autistic

women. These areas were as follows:

(1) Imagination and play: Questions about interest in fantasy, fiction, and imaginative play in childhood.
(2) Camouflaging: Questions about acting in certain ways to try to hide autistic traits.
(3) Sensory sensitivities: Questions about feeling undersensitive or oversensitive to things such as touch,

small, taste, and noise.

(4) Socializing: Questions about feeling confused in social situations, and finding it difficult to join in.
(5) Interests: Questions about interests that are not common for children who are the same age, and interests

that are not common for many girls.

What do these findings add to what was already known?

There are a lot of ideas about autism that do not always apply to autistic women. These findings will hopefully
help professionals and nonexperts understand autistic women better.

What are potential weaknesses in the study?

We do not know if any of the 350 autistic women who completed the survey have an intellectual disability, and
we do not know if having an intellectual disability will change the results of the study. This is something that

will be interesting to look into in the future.

How will these findings help autistic adults now and in the future?

The findings of our study can help doctors and mental health professionals work out which women should be
assessed for autism. Our findings may also help to change attitudes about who can be autistic, and what autism

looks like.

Introduction

A UTISM SPECTRUM DISORDER (ASD; henceforth, autism) is
currently diagnosed at a rate of approximately three males
to every one female,' although some evidence suggests that the
rate may be as low as 1.8:1.” At present, there are a number of
barriers that delay or prevent autistic girls and women from
accessing assessment services. These include, although are not
limited to, gendered assumptions about how autism presents
and who it impacts'; an increased likelihood that female autistic
traits will be attributed to other causes3’4; standardized assess-
ment measures that may not be sensitive enough to capture
autistic girls and women who experience and express their
autism in unique and nuanced ways” '; and active attempts by
autistic girls and women to camouflage, or mask challenges
related to their autistic traits to blend into social situations.*”

The rate of identification and diagnosis in females, partic-
ularly girls, has improved over time,'” although they are still
thought to be underrecognized and underrepresented.® So,
while the future for autistic girls continues to improve, it begs
an important question: Where are all the autistic women?

It is the notion of a lost generation of autistic women'" that
provides the impetus for the current line of enquiry. Formal
diagnosis typically allows individuals access to support ser-
vices, yet access to time and cost-effective screening mea-
sures may be as crucial. Screening tools can help clinicians
identify those who should be referred for formal assessments,
and assist those who do not wish to undergo formal assess-
ments. For autistic women who do not feel the need to have
their identity validated by the medical model of disability,
access to sensitive and specific screening measures may be an
empowering tool that allows them to assert and define their

own autistic identity.'"'* When women do claim their au-
tistic status, many report the process to be powerful and
transformative.'* So much so that many feel the experience
grants them a new sense of identity, purpose, and hope'* that
allow them to be more assertive in their relationships, opin-
ions, and in advocating for their needs.”

Aims

In this study, we aim to evaluate an autism screening
measure, the Girls Questionnaire for Autism Spectrum
Condition (GQ-ASC; Appendix Table Al),'° to establish its
utility for identifying adult autistic cisgender and trans wo-
men. To do this, we conducted an exploratory investigation
of GQ-ASC items to determine their appropriateness for use
in autistic women older than 18 years. We also examined
group differences between autistic and nonautistic women
(N-ASD) on the extracted components of the GQ-ASC, and
established an appropriate cutoff value that effectively dis-
criminates between autistic and nonautistic women.

Method
Study design and participants

This study operated as an online, self-report questionnaire.
We recruited n=350 autistic cisgender and trans women,
aged between 18 and 71 years, and n=322 nonautistic cis-
gender and trans women, aged between 18 and 72 years
(Table 1), through social media and online peer and support
groups. Autistic participants reported that they had received a
formal diagnosis, and we retained them for inclusion in this
study if they also scored above 32 on the Autism Quotient
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TABLE 1. PARTICIPANT CHARACTERISTICS

ASD N-ASD
n=350 n=322
n (%) n (%)
Age M=36.21 years, SD=10.10 M=34.388 years, SD=9.93
Ethnicity
Caucasian 283 (80.90) 272 (84.50)
Country of residence
Australia 112 (32.20) 246 (76.66)
The United Kingdom 64 (18.30) 17 (5.30)
The United States 124 (33.60) 41 (12.80)
Canada 14 (4.00) 2 (0.60)
Sex at birth
Female 345 (98.60) 322 (100.00)
Male 4 (1.10) —
Other 1 (0.30) —
Gender identity
Female 280 (80.20) 309 (96.30)
Male 3 (0.90) 1 (0.30)
Other 66 (18.90) 11 (3.40)

ASD, autistic participants; N-ASD, nonautistic participants; SD, standard deviation.

(AQ).'”'® We retained nonautistic participants if they did not
report a formal diagnosis and did not score above 32 on the
AQ. It is worth noting that autistic traits, as displayed by girls
and women, are not always effectively measured by the AQ
due to inherent sensitivity issues.'” We made the methodo-
logical decision to use the AQ, as at present it is one of the
most reliable screening tools for measuring the presence of
autistic traits. Given the aforementioned issue of female
underrepresentation in the autistic population, it was deemed
appropriate to effectively distinguish between autistic and
nonautistic (although potentially undiagnosed) participants
in this community sample.

Furthermore, we made this methodological decision to
include both cisgender and trans women in an attempt to
retain a more inclusive and representative cohort.

Ethical considerations

We received ethical approval from the governing univer-
sity Human Research Ethics Committee. This was in accor-
dance with the ethical standards of the national research
committee and with the 1964 Helsinki Declaration and its
later amendments or comparable ethical standards. We ob-
tained informed consent from all participants. No monetary
or other incentives were offered to participants.

Materials

Girls Questionnaire for Autism Spectrum Condition. We
used a version of the GQ—ASC,16 modified for use with adult
women. The GQ-ASC is a 58-item screening assessment,
relating to four areas: Play between ages 5 and 12 years,
Friendship and Social Situations, Abilities and Interests, and
Sensory Profile and Medical History. Fifty-four of the 58
GQ-ASC questions are scored on a 4-point agree/disagree
scale (definitely agree, slightly agree, slightly disagree, and
definitely disagree), while four items yield a yes/no response
for the presence of mental health symptomology. The GQ-
ASC was initially designed for self-report use in ages 13-19,

with an extension of age found to be appropriate (typically up
to 25 years).'® We modified the GQ-ASC language to again
expand the age criteria in the present study, by presenting age
limiting questions in the past tense (e.g., ‘I was well behaved
at school,” instead of “‘I am well behaved school’’).

Autism Spectrum Quotient. The AQ'” is a frequently
used, self-administered instrument that is designed to measure
the degree to which an individual, without a co-occurring
intellectual disability, has traits associated with autism. The
AQ is designed for use in adults aged 16 years and older. It
comprised 50 questions, assessing five different areas related
to autism: Social Skills, Attention Switching, Attention to
Detail, Communication, and Imagination. The AQ is scored
on a 4-point agree/disagree scale (definitely agree, slightly
agree, slightly disagree, and definitely disagree). Baron-
Cohen et al.'” established that a cutoff score of 32 identified
80% of autistic individuals, while only 2% of controls ex-
ceeded the cutoff. This cutoff score was subsequently con-
firmed as appropriate in a more recent Australian study, where
test/retest reliability was also high.'®

Procedure

We placed advertisements on social media and online
women’s autism community and support groups. Advertis-
ing materials targeted women older than 18 years, who had
either received an autism diagnosis or were nonautistic. We
asked participants to complete an online, self-report ques-
tionnaire. We presented participants with a plain language
statement explaining the nature of the study and asked them
to give their informed consent to participate. We collected
nonidentifiable demographic information, followed by the
measures listed above.

Statistical analysis

We used IBM SPSS version 25 (IBM Corp, Armonk, NY)
to analyze data. We used the AQ to cross-reference autism
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diagnoses and give an approximation of autism trait severity.
We performed a principal component analysis (PCA) with
orthogonal varimax rotation on GQ-ASC items, using data
from autistic participants only. We used Monte Carlo testing
to conduct a parallel analysis of 1000 raw data permutations
to determine the number of eigenvalues to be extracted, and a
Mann—Whitney U test o examine group differences between
autistic and nonautistic women when responding to the ex-
tracted components of the GQ-ASC. We used Fisher’s z to
understand differences in correlations between the GQ-ASC
and the AQ, and finally, we used a receiver operating char-
acteristic (ROC) curve to define a scoring cutoff value that
demonstrated good sensitivity and specificity in discrimi-
nating between autistic and nonautistic cases.

Results
Data screening and preliminary analyses

Preliminary analyses revealed 5.10% of missing data across
GQ-ASC items. Little’s MCAR test determined these values to
be missing completely at random (12(839)=850.58, p=0.38),
and they were replaced using an expectation maximization
technique. Kolmogorov—Smirnov tests indicated that all
GQ-ASC items were non-normally distributed (p<0.001),
which was expected, as we included only autistic cases. Skew
on individual GQ-ASC items ranged from —3.68 (standard
error [SE]=1.31), with a kurtosis of 15.34 (SE=0.26), to 1.69
(SE=0.13), with a kurtosis of 2.42 (SE=0.26).

Principal component analysis

We assessed the suitability of PCA before analysis by
manually inspecting the item correlation matrix. It revealed
that all variables had at least one correlation coefficient
>0.30. The overall Kaiser—-Meyer—Olkin (KMO) was 0.71,
while individual KMO values ranged between 0.51 and 0.82.
Variables with a KMO below 0.50 were removed from sub-
sequent PCA iterations (n=1, KMO=0.45; Kaiser, 1974).
Bartlett’s test of sphericity was significant (p>0.001), indi-
cating that data were factorizable.

We conducted an initial PCA on 54 items of the 58 GQ-
ASC items. Four items were excluded from the analysis as
they produced a binary yes/no outcome. The initial PCA re-
vealed 19 components with eigenvalues greater than one.
Visual inspection of the scree plot indicated that six com-
ponents should be retained for further analyses.”® We re-
moved 19 items from subsequent PCA iterations as they did
not meet the minimum inclusion criteria (Table 2). Namely,
the retained components load onto individual variables at a
level higher than 0.40 (component loading >0.40); the pro-
portion of each variable’s variance accounted for by the PCA
be >0.30 (communalities >0.30); and the resultant solution
does not display a ‘“‘complex structure’’ (i.e., no cross-
loading variables).

We applied a varimax orthogonal rotation to aid inter-
pretability, with the resulting rotated solution exhibiting a
“simple structure,”! containing six components that ex-
plained 46.82% of the total variance. We then used a Monte
Carlo simulation to conduct a parallel analysis'® of 1000 raw
data permutations to robustly determine the number of ei-
genvalues to be retained.”” It revealed a five-component so-
lution that accounted for 40.40% of the total variance, with

BROWN ET AL.

the sixth component plotting marginally below the simulated
data mean and 95th percentile (Fig. 1).

We interpreted the extracted components as follows: (1)
Imagination and play: Describes interest in fantasy, fiction,
and reflection on the quality and content of imaginative play
in childhood; (2) Camouflaging: Describes effortful attempts
to reduce the visibility of autistic traits; (3) Sensory sensi-
tivities: Describes sensory processing hyper- and hypo-
sensitivities across various modalities; (4) Socializing:
Describes barriers to social understanding and participation;
(5) Interests: Describes age-advanced and nonstereotypically
feminine interests; and the subsequently excluded component
(6) Compliant behavior: Describes behavior that is compliant
with authority and peers. All extracted components were
considered to be consistent with girls’ and women’s autistic
trait presentation (Table 3). We assessed the reliability of the
five retained components by calculating McDonald’s omega,
which were all low or approaching adequate levels (Table 3).

TABLE 2. ITEMS EXCLUDED FROM PRINCIPAL
COMPONENT ANALYSES

Reason

GQ-ASC items for exclusion

8. When I was 5-12 years old, I role played 1,2
the teacher or other adults in my solitary
games

10. I have many friends 1

11. I preferred to play with younger children 1,

12. T prefer single, close friendships 1

26. My facial expression sometimes does not 1
match my mood or the situation

30. I am talented in art 1,2

31. I am talented in mathematics 3

33. I like to express myself in writing 1,2
(journaling in pen or pencil, or in emails,
or I write fiction)

34. T am talented in languages 1,2

37. 1 stand out as different from my peers in 1,2
terms of clothing

[\ \O N \OJ S}

40. I am interested in nature 1,2

42. 1 have a special interest related to food 2

47. 1 am bothered by bright lights or certain 1,2
kind of lights (e.g., fluorescent light)

49. I have poor endurance and tire easily 1,2

50. I seek certain sensations (e.g., I jump, 2

swing, spin, can’t sit still, fidget,
masturbate intensively, twist blanket
around my body tightly)
51. T avoid certain sensations (e.g., I am 1,2
distressed when my feet leave the ground,
I fear heights, dislike activities where my
head is upside down)

52. T am distracted during any task or 1,2
conversation when there is a lot of noise
around

54. T am confused about my sexual 1,2
orientation

35R. I am interested in looking feminine 1,2

1, component loading <0.40; 2, communality <0.30; 3, KMO
<0.50.

GQ-ASC, Girls Questionnaire for Autism Spectrum Condition;
KMO, Kaiser—-Meyer—Olkin.
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Weak to moderate bivariate correlations between each of ~ where higher scores indicate great endorsement of the items
the resultant GQ-ASC components indicated no evidence of in each component. We applied reverse scoring to some
multicollinearity. Correlation coefficients ranged between items, indicating that a higher score on these questions equals
0.08 and 0.74 (Table 4). a lower endorsement of the item (denoted by R, Table 3). We
found significant differences in all components, and the total
score (Table 5).

The results demonstrate that while there are significant

We performed a Mann—Whitney U test to compare GQ-  differences between the groups, autistic women do not dis-
ASC component scores for autistic and nonautistic women, play more traits associated with the extracted components

Group differences on GQ-ASC components

TABLE 3. SUMMARY OF SiX EXTRACTED COMPONENTS WITH VARIMAX ROTATION FOR 22 ITEMS

Component
GQ-ASC components and items loading ~ Communalities ®
Component 1: Imagination and play 0.64
28R. I enjoy fantasy worlds 0.74 0.60
29R. I am interested in fiction 0.64 0.44
5R. When I was 5-12 years old, I played as imaginatively as other girls 0.63 0.48
4R. When I was 5-12 years old, I had imaginary friends or imaginary animals 0.59 0.41
6R. When I was 5-12 years old, I created my own complex ‘‘setups’’ with toys 0.53 0.36
Component 2: Camouflaging 0.67
17. 1 copy or ‘“‘clone’” myself on other females 0.76 0.65
16. I avidly observe other females socializing 0.70 0.51
15. I am attracted to females with strong personalities who tell me what to do 0.65 0.55
18. I adopt a different persona in different situations 0.59 0.46
Component 3: Sensory sensitivities 0.58
53. I am attached to certain objects or toys (e.g., favorite toy, pillow, piece of cloth) 0.66 0.51
which I carry, touch, or rub to calm myself
46. I expressed distress during grooming (e.g., I fight or cry during fingernail cutting, 0.63 0.49
haircutting, combing) or when I am touched (e.g., someone touches my feet)
24. Some social situations make me mute 0.55 0.34
48. T am distressed by certain smells or I avoid certain tastes that are a typical part of 0.51 0.33
a diet
Component 4: Socializing 0.58
25. I socialize quite well for a while, but subsequently feel exhausted 0.73 0.59
23. 1 often have a facial ‘““mask’ that hides my social confusion 0.57 0.49
45. 1 have intense emotions 0.54 0.38
21. I apologize when I make a social error 0.48 0.38
Component 5: Interests 0.56
1R. When I was 5-12 years old, I preferred to play with girls’ toys 0.75 0.61
2. When I was 5-12 years old, I preferred to play with boys’ toys 0.70 0.51
38. My interests were advanced for my age (e.g., opera) 0.55 0.35
32. I am talented in music 0.51 0.33

R, reverse scored item; w, McDonald’s omega.
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TABLE 4. SUBSCALE CORRELATION MATRIX
GQ-ASC subscales 1 2 3 4 5
1. Imagination 1.00
and play
2. Camouflaging  0.52 1.00
3. Sensory 0.08* 0.48*%* 1.00

0.12%*% 0.46** 0.53** 1.00
0.16%* 0.37** 0.28** 1.00

4. Socializing
5. Interests 0.05

Pearson’s r; *¥p<0.01, *p<0.05.

overall. Autistic women had greater sensory sensitivities and
engaged in higher levels of camouflaging behavior, but they
engaged less with imagination and play, and were less in-
terested in stereotypically feminine toys and age-typical in-
terests in childhood (Table 5).

Group differences between the GQ-ASC and AQ

We used Spearman’s rank-order correlation to examine the
relationship between the GQ-ASC and AQ at both total score
and component levels. We found that while many of the
subscales displayed a moderate degree of correlation, others
displayed weak or no association at all (Table 6). To assess
the significance of the difference between correlation co-
efficients from the GQ-ASC and the AQ in autistic and
nonautistic participants, we first collapsed Spearman’s p to
Pearson’s r,%> to apply Fisher’s r-to-z transformation. We
found significant differences in many of the correlations,
indicating that while both scales measure autistic traits, they
appear to be measuring different constructs associated with
autism (Table 6).

Cutoff score for total GQ-ASC

We assessed the ability of the GQ-ASC to discriminate
between autistic and nonautistic cases by interpreting an
ROC curve. The area under the ROC curve was 0.89 (95%
confidence interval 0.89-0.92), indicating an excellent level
of discrimination (Fig. 2).24

The results indicate that when applying a cutoff score of
57, the GQ-ASC correctly identified 80.0% of cases (Table 7)
and displayed a high level of both sensitivity—the propor-
tion of autistic women who are correctly identified, and
specificity—the proportion of nonautistic women who are
correctly identified.

BROWN ET AL.

Discussion

This study aimed to explore the structure of the GQ-ASC
to establish its most salient features as they apply to
adult cisgender and trans autistic women. It also aimed to
examine differences in responding between autistic and
nonautistic women on the extracted components of the
GQ-ASC, and to identify the most appropriate cutoff score
for differentiating between autistic and nonautistic cases.
The resulting reduced item structure aligned well with
current understandings of how autistic women display their
autistic traits. It demonstrated moderately low, to approaching-
adequate levels of internal consistency within each extracted
component; a high degree of sensitivity, as it produced sig-
nificantly different outcomes between autistic and nonautistic
respondents across all extracted components; and a very ro-
bust capacity to discriminate between autistic and nonautistic
women.

The GQ-ASC was originally developed as a parental report
for younger girls or as a self-report screening measure for
older girls and teens. It includes four subscales: Play (be-
tween 5 and 12 years old), Friendships and Social Situations,
Abilities and Interests, and Sensory Profile. These key con-
structs are transposed well onto the components extracted
through the present analysis, although with some notable
differences and extensions of the original themes that may be
accounted for by the adult age of this cohort.

GQ-ASC extracted components

Imagination and play. The five items in this component
relate to an interest in fiction and fantasy worlds, and the
individuals’ perspective on the quality and content of their
imaginary play when compared with their nonautistic peers
in childhood. All five items displayed high component
loading values, and with the exception of item number six
(When I was 5-12 years old, I created my own complex ‘set
ups’ with toys), each recorded relatively high communalities.
We examined the internal consistency of this component with
item number six excluded, and found it was not improved.
Reduced or delayed imaginative play is consistently docu-
mented in autistic children,>>® although what is noteworthy
about these findings is the self-awareness of autistic women
when rating the quality of their imaginative play in relation to
nonautistic peers, which is perhaps unique to the older age of
this cohort. We found imagination and play to be negatively
correlated with camouflaging (Table 6), which perhaps re-
flects a refined ability to observe the imaginative play of

TABLE 5. MANN-WHITNEY U TEST FOR GIRLS QUESTIONNAIRE FOR AUTISM SPECTRUM CONDITION
SUBSCALES BETWEEN AUTISTIC AND NONAUTISTIC WOMEN

ASD N-ASD
n=350 n=322
Mean rank Mean rank U zZ p

Imagination and play 365.70 310.36 47,956.00 -3.13 0.002
Camouflaging 407.49 295.34 31,504.00 -9.93 <0.001
Sensory 455.61 207.03 14,660.00 -16.62 <0.001
Socializing 412.32 254.09 29,813.50 —-10.69 <0.001
Interests 413.14 253.19 29,524.00 -10.72 <0.001
Total score 438.54 225.60 20,639.50 —14.21 <0.001

ASD, autistic women; N-ASD, nonautistic women.
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TABLE 7. RECEIVER OPERATING CHARACTERISTIC CURVE DISCRIMINANT ABILITY
OF THE GIRLS QUESTIONNAIRE FOR AUTISM SPECTRUM CONDITION

Cutoff Correctly False alarm Correct

score Sensitivity % Specificity % predicted” cases® Misses®  rejections®  Odds of an error®
>31 100.0 0.0 10.00 990.00 — — 99.00
>33 100.0 0.6 10.00 984.00 — 6.00 61.50
>35 100.0 1.2 10.00 978.00 — 12.00 44.45
>37 100.0 1.9 10.00 971.00 — 19.00 33.48
>39 100.0 2.2 10.00 968.00 — 22.00 30.25
>40 100.0 34 10.00 956.00 — 34.00 21.73
>41 100.0 4.7 10.00 943.00 — 47.00 16.54
>42 100.0 5.6 10.00 935.00 — 55.00 14.38
>43 100.0 6.8 10.00 923.00 — 67.00 11.99
>44 99.7 7.8 10.00 913.00 — 77.00 10.49
>45 99.7 9.6 10.00 895.00 — 95.00 8.52
>46 99.4 11.8 10.00 873.00 — 117.00 6.87
>47 99.4 13.0 10.00 861.00 — 129.00 6.19
>48 99.1 14.9 10.00 842.00 — 148.00 5.33
>49 99.1 17.7 10.00 815.00 — 175.00 441
>50 99.1 20.5 10.00 787.00 — 203.00 3.69
>51 98.9 23.6 10.00 756.00 — 234.00 3.10
>52 98.6 27.0 10.00 723.00 — 267.00 2.61
>53 98.0 29.5 10.00 698.00 — 292.00 2.31
>54 97.4 33.5 10.00 658.00 — 332.00 1.92
>55 96.0 37.0 10.00 624.00 — 366.00 1.66
>56 95.1 42.2 10.00 572.00 — 418.00 1.34
>57 94.0 46.3 9.00 532.00 1.00 458.00 1.14
>58 92.0 50.3 9.00 492.00 1.00 498.00 0.97
>59 91.1 52.5 9.00 470.00 1.00 520.00 0.89
>60 88.9 56.2 9.00 434.00 1.00 556.00 0.77
>61 87.4 58.7 9.00 409.00 1.00 581.00 0.69
>62 82.9 61.2 8.00 384.00 2.00 606.00 0.63
>63 79.1 66.1 8.00 336.00 2.00 654.00 0.51
>64 76.6 69.6 8.00 301.00 2.00 689.00 0.43
>65 71.4 73.0 7.00 267.00 3.00 723.00 0.37
>66 67.7 76.4 7.00 234.00 3.00 756.00 0.31
>67 64.0 80.1 6.00 197.00 4.00 793.00 0.25
>68 60.0 84.2 6.00 156.00 4.00 834.00 0.19
>69 56.3 86.0 6.00 139.00 4.00 851.00 0.17
>70 50.3 89.1 5.00 108.00 5.00 882.00 0.13
>71 44.0 91.6 4.00 83.00 6.00 907.00 0.10
>72 354 94.1 4.00 58.00 6.00 932.00 0.07
>73 30.0 96.6 3.00 34.00 7.00 956.00 0.04
>74 24.3 96.9 2.00 31.00 8.00 959.00 0.04
>75 18.9 98.8 2.00 12.00 8.00 978.00 0.02
>75 15.7 99.1 2.00 9.00 8.00 981.00 0.02
>76 15.4 99.1 2.00 9.00 8.00 981.00 0.02
>77 13.1 99.7 1.00 3.00 9.00 987.00 0.01
>78 10.3 99.7 1.00 3.00 9.00 987.00 0.01
>79 8.3 99.7 1.00 3.00 9.00 987.00 0.01
>80 5.7 99.7 1.00 3.00 9.00 987.00 0.01
>80 3.7 99.7 — 3.00 10.00 987.00 0.01
>81 3.4 99.7 — 3.00 10.00 987.00 0.01
>82 2.6 100.0 — — 10.00 990.00 0.01
>83 1.4 100.0 — — 10.00 990.00 0.01
>84 0.0 100.0 — — 10.00 990.00 0.01

Correctly predicted and false alarms from 1000 presentations assuming 1.0% of all cases have autism.

itis often described as a source of pain and distress, and also
as a source of pleasure and safety.?’ This paradoxical re-
lationship is reflected in the retained items that describe
both sensory overload and the soothing quality sensory
input can have. Autistic women displayed significantly
more sensory sensitivities than nonautistic women in the

present study, with the effect size being greater than 1.6
standard deviations (Table 5).

Socializing.

This component contained four items, each
relating to challenges experienced in social interactions. The
items all recorded high component loading values, and
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communalities, with no notable changes to internal consis-
tency with the exclusion of any individual item. Difficulties
in social skills are a core feature of autism,30 and are shared
across both male and female autistic presentations. These
questions appear to explain adult autistic social challenges
well, although they may not accurately reflect the experiences
of autistic women with higher support needs, or a co-occurring
intellectual disability, as they describe a high degree of insight
and active responding to social missteps.

Interests. Two of the four items of this component dis-
cuss gendered childhood interests, with the third eliciting
information about age-typical interests in childhood. It has
been reported that many autistic girls do not show a strong
preference for female-typical toys,>'? and that autistic wo-
men frequently identified as “tomboys”” in childhood.*® Item
number 32 (I am talented in music) appears to be qualitatively
different from the other items in this component, with internal
consistency improving for the component overall if this item
is removed. It is likely that this question relates more spe-
cifically to the experiences of children, and that unique tal-
ents may be explored in a more adult-centric way through
further item development exploring interests and abilities in
arts, languages, sport, and studying psychology.

Utility of the GQ-ASC and AQ as screening measures

In exploring the relationship between the GQ-ASC and
AQ, we found a number of significant relationships and dif-
ferences between the scales. Some subscales that would ap-
pear to be measuring similar constructs showed moderately
strong correlations, such as “GQ-ASC Imagination and
Play” and ‘““AQ Imagination,” while others displayed a
negative relationship (‘“GQ-ASC Socializing” and “AQ
Social skills’*) or no relationship at all (““GQ-ASC Socia-
lizing” and “AQ Communication’’). These results suggest
that while both scales measure features of autistic presenta-
tion, they appear to be measuring different constructs asso-
ciated with autism. This may be attributable to differential
trait presentation between men and women, or gendered
understandings of autism inherent in the development of each
scale, or both. This is an area that requires future research
with carefully controlled groups, although the results of the
ROC indicate that the modified format of GQ-ASC presented
here is highly valuable in identifying autistic women.

Strengths and limitations

This study benefited from a large sample size that enabled
us to robustly detect small effects, although we acknowledge
the impact of several limitations. The mode of data collection
(online, self-report) presents a barrier to our ability to un-
derstand autistic trait presentation beyond what is self-
reported and measured by the AQ. In addition, as previously
discussed, the AQ itself is known to have inherent sensitivity
issues when measuring the autistic traits of women.'® This
may be compounded by our decision to include cisgender and
trans autistic women, and warrants further investigation with
both participants who are discreetly classified as either cis-
gender or trans women, and with a clinical cohort whose
autistic traits can be assessed using gold standard tools.

Our recruitment strategy may challenge the interpretability
of our findings in a number of ways. Namely, in an effort to be

reflective of the high number of trans and gender-diverse
autistic people in the community,*® we opened this study to
cisgender and trans women, excluding only cisgender men.
However, it is currently unclear whether autistic presenta-
tion differs between cisgender women and gender-diverse
people. This is an important area for future investigation as
we work toward understanding the nuanced differences
within autistic presentations. Similarly, our convenience
sampling from multiple countries and a very broad age
range does not allow us to understand any cultural or age-
based differences between participants, and their ability to
access diagnostic services or supports. Finally, we did not
collect any information about the presence or absence of co-
occurring intellectual disability, which presents a challenge
to the generalizability of the findings. It is currently unclear
whether autistic women with a co-occurring intellectual
disability share the same autistic presentation, as measured
by the GQ-ASC, as those without a co-occurring intellectual
disability. This is an area that will be important to consider
in future research.

Finally, the ROC curve assessing the total score of the
GQ-ASC and stated cutoff value must be interpreted with
caution. While there is currently a lack of evidence of higher
order unidimensionality within the GQ-ASC, we encourage
future research to evaluate the plausibility of this hypothesis.

Clinical implications

A succinct and effective screening measure that accu-
rately captures the presentation of autistic adult women has
the capacity to drastically change referral pathways. In
much the same way as the short-form AQ34 and Quantitative
Checklist for Autism in Toddlers®® are reported to act
as rapid screeners that guide assessment referral,®® the
GQ-ASC may also be of use to practitioners. It is proposed
that the use of GQ-ASC as a screening tool would be par-
ticularly pertinent for women who present with mental
health conditions such as anxiety, depression, or eating
disorders, given their high rates of co-occurrance.**

In lieu of a formal autism assessment, this screening
measure may also be of benefit to undiagnosed autistic wo-
men. For many who do not feel disabled by their autistic
status or do not feel it necessary to have their experiences
legitimized by the medical model of disability, access to a
brief and cost-effective screening tool can be empowering for
autistic women who wish to define and claim their own au-
tistic identity.'""'?

Conclusion and Future Directions

This investigation presents the GQ-ASC as an effective
and highly discriminant screening tool for use in adult au-
tistic women. It provides valuable insight into the shared
features and experiences of this underrecognized and un-
derrepresented subset of the autistic community, and may
serve to empower undiagnosed women to pursue formal
assessment or define their own autistic identity. Further
research and refinement of this tool are necessary to capture
other meaningful and nuanced components of autistic
women’s presentation. This will be particularly important in
a clinical cohort, with clear understanding of the impact of
co-occurring intellectual disability and more varied sex and
gender presentations.
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Appendix

APPENDIX TABLE Al. MODIFIED GIRLS QUESTIONNAIRE FOR AUTISM SPECTRUM CONDITION SCALE

Definitely  Slightly  Slightly Definitely
Modified GQ-ASC disagree  disagree  agree agree
Imagination and play
1. (R) I enjoy fantasy worlds 1 2 3 4
2. (R) I am interested in fiction 1 2 3 4
3. (R) When I was 5-12 years old, I played as imaginatively as other girls 1 2 3 4
4. (R) When I was 5-12 years old, I had imaginary friends or imaginary 1 2 3 4
animals
5. (R) When I was 5-12 years old, I created my own complex ‘‘setups’ 1 2 3 4
with toys
Camouflaging
6. I copy or “clone’” myself on other females 1 2 3 4
7. T avidly observe other females socializing 1 2 3 4
8. T am attracted to females with strong personalities who tell me what 1 2 3 4
to do
9. T adopt a different persona in different situations 1 2 3 4
Sensory sensitivities
10. T am attached to certain objects or toys (e.g., favorite toy, pillow, piece 1 2 3
of cloth) which I carry, touch, or rub to calm myself
11. T expressed distress during grooming (e.g., I fought or cried during 1 2 3 4
fingernail cutting, haircutting, combing) or when I am touched (e.g.,
someone touches my feet)
12. Some social situations make me mute 1 2 3 4
13. T am distressed by certain smells or I avoid certain tastes that are a 1 2 3 4
typical part of a diet
Socializing
14. 1 socialize quite well for a while, but subsequently feel exhausted 1 2 3 4
15. T often have a facial “mask” that hides my social confusion 1 2 3 4
16. I have intense emotions 1 2 3 4
17. T apologize when I make a social error 1 2 3 4
Interests
18. (R) When I was 5-12 years old, I preferred to play with girls’ toys 1 2 3 4
19. When I was 5-12 years old, I preferred to play with boys’ toys 1 2 3 4
20. My interests were advanced for my age (e.g., opera) 1 2 3 4
21. I am talented in music 1 2 3 4

Items 1,2,3,4,5,18 to be reverse scored. A total score of >56 sensitive to 80% of cases.

GQ-ASC, Girls Questionnaire for Autism Spectrum Condition.



