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Introduction

Studies examining gender differences in typically devel-
oping infants and toddlers show sex-specific patterns in 
behavior and development. Differences include higher 
activity level in males, while social orienting, reciprocity, 
eye-contact and language development tend to represent 
areas of strength for females (Bouchard et al. 2009; Con-
nellan et al. 2000; Hittelman and Dickes 1979; Lutchmaya 
and Baron-Cohen 2002; Maccoby and Jacklin 1974; Reilly 
et al. 2009; Riddoch et al. 2007; Trouton et al. 2002; Zam-
brana et al. 2012). One study found that infants as young as 
1-day of age showed sex-specific looking preferences, with 
males preferring mechanical objects while females showed 
a greater degree of interest in faces (Connellan et al. 2000). 
These findings are consistent with several studies suggest-
ing that females in the general population outperform males 
in a variety of skills typically perceived as being deficits 
within ASD, e.g. sensitivity to facial expressions (McClure 
2000; Montagne et al. 2005), performance on questionnaires 
measuring empathy (Davis 1994), age when reaching devel-
opmental milestones e.g. theory of mind (Happé 1995), and 
language development (Halpern 1997; Zahn-Waxler et al. 
2006).

Sex differences in autism-related symptoms among 
children with ASD is an emerging but under-researched 
area. The most frequently reported sex difference in ASD 
is the disproportionally higher male to female prevalence, 
consistently reported since the seminal studies by Kanner 
(1943) and Asperger (1944). Fombonne (2003, 2005, 2007) 
reported across studies male to female prevalence ratios 

Abstract  Sex differences in typical development can pro-
vide context for understanding ASD. Baron-Cohen (Trends 
Cogn Sci 6(6):248–254, 2002) suggested ASD could be 
considered an extreme expression of normal male, com-
pared to female, phenotypic profiles. In this paper, sex-
specific M-CHAT scores from N = 53,728 18-month-old 
toddlers, including n = 185 (32 females) with ASD, were 
examined. Results suggest a nuanced view of the “extreme 
male brain theory of autism”. At an item level, almost every 
male versus female disadvantage in the broader popula-
tion was consistent with M-CHAT vulnerabilities in ASD. 
However, controlling for total M-CHAT failures, this male 
disadvantage was more equivocal and many classically 
ASD-associated features were found more common in non-
ASD. Within ASD, females showed relative strengths in 
joint attention, but impairments in imitation.
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study further extends continuum-based perspectives of 
ASD-related behaviors in a large population based sample 
of children between 17 and 30 months. This perspective is 
consistent with the Research Domain Criteria (RDoC: Insel 
et al. 2010). The behavior rated on the Modified Checklist 
for Autism in Toddlers (M-CHAT; Robins et al. 2001) are 
examined regarding sex differences. The overall aim for the 
present study is to examine sex differences in ASD-relevant 
behaviors as endorsed by parents in a cohort of children 
between 17 and 30 months of age. Specific aims include the 
following:

(a)	 To examine differences in overall endorsement of autis-
tic symptoms associated with sex and diagnosis; (b) 
to examine individual behavioral symptoms associ-
ated with a diagnosis of ASD versus non-ASD; (c) to 
examine if non-ASD children differ by sex in symptoms 
endorsed at an M-CHAT item level; and (d) to examine 
if ASD children differ by sex in symptoms endorsed at 
an M-CHAT item level. We hypothesize that sex differ-
ences observed in ASD would follow similar patterns 
as those seen in males not receiving an ASD diagnosis 
(Baron-Cohen 2002, 2009).

Methods

Participants

The study sample is derived from the Norwegian Mother 
and Child Cohort Study (MoBa) (Magnus et al. 2006) and 
one of its sub-studies, the Autism Birth Cohort Study (ABC) 
(Stoltenberg et al. 2010). MoBa is a prospective population-
based pregnancy cohort study established by the Norwegian 
Institute of Public Health. Participants included pregnant 
mothers recruited during the years 1999–2010 at ultrasound 
examinations at approximately week 18 of pregnancy. In 
total, 40.6 % of invited mothers consented to participate. 
The cohort comprises 114,500 children and 95,200 moth-
ers. The first data were collected during pregnancy, and each 
mother received several questionnaires containing items 
from a number of age-appropriate scales for their participat-
ing child with follow-ups at 6, 18 and 36 months as well as at 
5, 7, 8 and 13 years of age. Diagnoses of ASD were obtained 
from the Autism Birth Cohort´s (ABC) clinical records, in 
our sample, assessed at 3.5 years (Stoltenberg et al. 2010). A 
child’s diagnose were rendered completely blinded for rat-
ings in MoBa-questionnaires and with no knowledge about 
any previous diagnosis by specialized services. In addition, 
from the clinical records registered in the Norwegian Patient 
Registry (NPR), ASD-diagnosis registered at any-time from 
the first 1  year of age were used. Exact age at first diag-
nosis and level of functioning is not available for patients 

ranging from 4.3:1, with 5.5:1 in groups within the normal 
IQ range. For moderate to severe intellectual disability male 
to female ratios of 1.33:1 (McCarthy et al. 1984) and 1.95:1 
(Fombonne 2005, 2007) have been reported. While numer-
ous theories have been forwarded to explain the causal 
mechanisms of this predominantly high male–female ratio 
in ASD, the topic remains widely debated in the current 
literature.

For example, the positive correlation between intellec-
tual disability and severity of symptoms (Carter et al. 2007; 
Kopp and Gillberg 2011; Lai et al. 2012; Mayes and Cal-
houn 2011), combined with the fact that males are more 
prone to developmental delay have led some to hypothesize 
that the higher prevalence of autism in males stems from a 
greater risk of developmental disability (Boyle et al. 2011). 
The exact nature of this relationship is unclear, and stud-
ies have found evidence that sex differences in cognitive 
performance, adaptive abilities and repetitive behaviors 
do not appear to be ASD specific, but instead bear a closer 
resemblance to those found in typically developing children 
(Messinger et al. 2015; Zweigenbaum et al. 2012). However, 
other viewpoints stress specific biological factors related to 
autism, e.g. as illustrated by findings which note that higher 
genetic risk for autism may occur in females with idiopathic 
autism (Gilman et al. 2011; Levy et al. 2011; Robinson et al. 
2013; Skuse 1997, 2000).
While the specific behavioral influences of sex differ-

ences in ASD presents as unclear within current literature. 
Some have posited that these behavioral differences could, 
in part, influence the observed asymmetry in sex preva-
lence if they contribute to the risk that subtle cases of ASD 
in females may go unrecognized (Dworzynski et al. 2012). 
This research suggests that this may be particularly true for 
females falling into the average range of IQ and who, as a 
group, typically tend to display fewer disruptive behavioral 
outbursts than their male peers (Dworzynski et al. 2012). 
Less disruptive behavior and outbursts might be related to 
the fact that females score higher on internalizing behavior 
and lower on externalizing behaviors compared to males 
(Bölte et al. 2011; Mandy et al. 2012; Solomon et al. 2012; 
Szatmari et al. 2012), an area of work which has achieved a 
somewhat greater degree of consensus than the existing lit-
erature on more specific sex difference in ASD. On the other 
hand Baron-Cohen and colleagues, have turned to the gen-
eral population and suggest that he “systemizing cognitive 
profile” typically found in males within the general popula-
tion is reflected in gender differences in autism (Auyeung et 
al. 2013; Baron-Cohen 2002; Baron-Cohen and Benenson 
2003; Baron-Cohen et al. 2005; Bölte et al. 2011; Hattier et 
al. 2011; Mandy et al. 2012; Szatmari et al. 2012).

In line with these studies, which widen the context by 
which behavioral manifestations of autism are considered 
by considering population-based phenomena, the present 
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early sex differences in children with or without ASD. No 
follow-up interviews were conducted.

Approximately 73 % of MoBa participants completed 
the 18-month questionnaire, which included the 23 items 
of the M-CHAT. The ASD sample in the present study does 
not reflect the true national prevalence rate of ASD, as the 
present study due to the fact that not all children in Norway 
participated, and that all children with missing responses on 
the M-CHAT were excluded. At the same time, new cases 
of ASD will be diagnosed with increasing age and subse-
quently listed in NPR (Súren et al. 2012). Children in the 
current sample were born between 2003 and 2009 and at the 
linkage to NPR, autumn 2014, the youngest children in the 
sample were still only 5 years of age.

Each item in M-CHAT was scored 0 = non failure, 
1 = failure according to the manual (Robins et al. 2001) and 
a total score was calculated summarizing each child´s num-
ber of failed items to establish an overall measure for pres-
ence of autistic-like behavior. In addition, a list of 6 out of 
the 23 M-CHAT items constituting the most critical items in 
predicting an ASD diagnosis (Robins et al. 2001) was sum-
marized. The mean of total failed items in M-CHAT and the 
six critical items are listed in Table 1.

Statistical Analyses

In line with aim (a) to examine the overall endorsed autistic 
symptoms with respect to sex and diagnosis by examining 
M-CHAT total number of failed items, we first conducted a 
two-way ANOVA (sex*ASD diagnosis) with total number 
of failed M-CHAT items as outcome. As it is expected that 

retrieved from the NPR, as it only lists the diagnostic status 
of a given child for the specific year(s) seen by specialized 
services. The possibility of person specific identification 
of diagnosis in the NPR registry started in 2008. The non-
ASD group consist of mostly typically developing children, 
though some children might have other diagnoses. Children 
in the MoBa-sample is currently ranging from 7 to 17 years 
of age. Both the MoBa and the ABC study obtained writ-
ten informed consent from participating mothers and were 
approved by the Norwegian Data Inspectorate, as well as 
the Regional Committee for Medical and Health Research 
Ethics South-East Norway (REK). The present study uses 
the MoBa data release version 9, more about the sample 
selection displayed in Fig. 1.

Measures

The M-CHAT was designed to screen for ASD early in 
development, i.e. around 16–30 months of age (Robins et 
al. 2001). It includes 23 yes-or-no questions to be com-
pleted by parents and followed-up by an interview with par-
ents of children yielding a positive M-CHAT screen score. 
The M-CHAT was designed to be completed quickly in the 
waiting room of a primary care provider and has become 
one of the most frequently used screening instruments for 
ASD (Ibanez et al. 2014). The later M-CHAT-R (Robins et 
al. 2014) has been recommended in the United States for 
use with toddlers between 18 and 24 months of age (Ameri-
can Academy of Pediatrics 2006). In the present study, the 
M-CHAT checklist is used as an ASD-specific behavior 
measure in a large cohort, making it possible to examine 

Table 1  Demographics of patients performance on the M-CHAT

Non 
ASD 
total

Non 
ASD 
male

Non 
ASD 
female

ASD 
total*

ASD 
male

ASD 
female

N 53,543 27,283 26,260 185 153 32
Mean age 18.53 18.53 18.53 18.55 18.57 18.48
Mean age (S.D.) 0.58 0.58 0.58 0.66 0.68 0.49
Mean of total 

failed items
0.80 0.84 0.74 3.11 2.68 5.16

Mean of total 
failed items 
(S.D.)

1.17 1.22 1.11 4.00 3.54 5.34

Mean critical 
items

0.15 0.17 0.13 0.96 0.84 1.50

Mean critical 
items (S.D.)

0.44 0.47 0.40 1.38 1.26 1.76

*This does not reflect ASD prevalence in Norway. These are children 
with complete M-CHAT responses in the MoBa study. All partici-
pants with missing items are excludedFig. 1  Sample selection
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the smaller ASD group to be analyzed together without the 
need of small, stratified samples with less power. In addi-
tion, we performed a logistic regression without controlling 
for overall failed items (Supplementary Table 1). Statistical 
analyses were conducted using IBM SPSS 23.

Results

In line with aim (a), there were main effects both of diagno-
sis [F(1,53724) = 723.859, p < 0.001, partial η2 = 0.013] and 
sex [F(1,53724) = 104.645, p < 0.001, partial η2 = 0.002], 
with greater numbers of failed items for individuals with 
ASD compared to non-ASD and non-ASD males compared 
to non-ASD females. However, there was also an interaction 
effect between diagnosis and sex, showing that the relation 
between sex and severity of mean M-CHAT score depended 
on the diagnostic status of the child [F(1,53724) = 123.374, 
p < 0.001, partial η2 = 0.002]. To reiterate, the ANOVA 
indicated that toddlers with ASD had more autism-related 
symptoms than the non-ASD toddlers and that non-ASD 
males had more autism-related symptoms than non-ASD 
females. Furthermore, females with ASD had higher failure 
rates on M-CHAT than males with ASD.

Non-ASD Versus ASD

In line with aim (b) a logistic regression analysis on individual 
items of the M-CHAT, controlling for number of failed items, 
was conducted to explore differences in parent endorsed ASD 
symptoms between children receiving an ASD-diagnosis and 
children who have not received an ASD diagnosis. A positive 
β coefficient indicates that children with an ASD diagnosis 
were more likely to fail an item compared to non-ASD chil-
dren, while a negative β coefficient indicates the opposite. 
After adjusting for multiple comparisons (p = 0.00217), ASD 
children were found to be less likely to fail items 4 (Enjoy 
peek-a-boo), 10 (Eye contact), 11 (Oversensitivity to noise), 
18 (Unusual finger/hand movements), and 20 (suspected 
deafness), 22 (Stare at nothing) and 23 (Check parents reac-
tion). A logistic regression analysis without controlling for 
number of failed items revealed that children with ASD were 
more likely to fail all items except item 11 (Oversensitivity 
to noise) compared to non-ASD. These findings reveal that 
without controlling for the overall number of failed items, 
non-ASD children are less likely to fail almost all items. 
However, when controlling for this factor, multiple items are 
non-specific to ASD and observed more in non-ASD.

Non-ASD: Males Versus Females

In line with aim (c), a logistic regression on individual 
M-CHAT items was conducted to explore sex differences 

the total number of failed items would differ between ASD 
and non-ASD, the total failure rate (i.e. severity) should be 
controlled for in the subsequent analyses to better under-
stand sex-specific phenomena taking into account symptom 
severity. Due to smaller sample size in the ASD female 
group, we did not include an interaction term between the 
severity score and diagnosis or sex (depending on analy-
sis) in the subsequent logistic regression models. Including 
the interaction item introduced high collinearity between 
predictors for several item analyses leading to instability in 
parameter estimates. It was hence omitted from all the item 
level models for comparability.

In line with aim (b) conducting a logistic regression to 
explore the specificity of difficulties in ASD versus non-
ASD groups by examining individual M-CHAT items. We 
did this analysis first without controlling for number of 
failed items showing the effect of diagnosis on each item. 
Next, to explore the difference in pattern of endorsed items 
comparing ASD with non-ASD children, we did the same 
analysis with diagnosis as predictor controlling for levels of 
failure (i.e. severity). To ease the interpretation of the beta 
we centered the total failure rate to the unweighted mean of 
failed items in the total sample based on mean failed items 
for non-ASD and mean failed items for ASD.

In line with aim (c), to examine if non-ASD children 
differ by sex in symptoms endorsed at an M-CHAT item 
level by performing a logistic regression for each M-CHAT 
item including sex as predictor controlling for levels of fail-
ure. The numbers of failures were expressed as a percentile 
score calculated separately for males and females and was 
included to control for overall failure. For ease of inter-
pretation of coefficients, the total failure rate expressed as 
percentile-score was centered on the median in our statisti-
cal model. Male was used as reference group, leading to the 
interpreted of the beta with a focus on female advantage 
(low failing rate, negative beta) or disadvantage (high fail-
ing rate, positive beta). In addition, we performed a logis-
tic regression without controlling for overall failed items 
(Supplementary Table 1). Bonferroni correction for multiple 
comparisons was applied and the α-level was set to 0.00217.

In line with aim (d) to examine if examine ASD children 
differ by sex in symptoms endorsed at an M-CHAT item 
level. We performed a logistic regression for each M-CHAT 
item, including sex as predictor, controlling for overall total 
failure rate. For ease of interpretation, the total failure rate 
was centered to the unweighted mean of the mean value 
of total failed items for ASD males and ASD females. The 
mean was used in this model instead of the median to repre-
sent even class priors on males and females with ASD and 
to provide a less prevalence-biased interpretation of any 
observed phenomena. The analytical approach of control-
ling for severity (i.e. total number of failed items) maxi-
mized the power in the comparisons, allowing individuals in 
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functioning females are identified and diagnosed with 
ASD.

Comparing non-ASD to ASD on symptom pattern, with-
out controlling for number of failed items (i.e.as an index 
of severity), suggests that the pattern of failed items in the 
entire ASD group compared to non-ASD, aligns with the 
pattern of non-ASD males compared to non-ASD females. 
Isolated, this provide a nuanced support to the assertion that 
ASD represents an extreme version of male developmental 
strengths and weaknesses. However, when controlling for 
number of failed items (severity), a male disadvantage was 
more equivocal and many typically ASD-associated fea-
tures were found more common in non-ASD children at 18 
months. This finding might be influenced by characteristics 
of the non-ASD sample, which includes some individu-
als with other developmental delays, i.e. disorders such as 
ADHD/ADD, profound disability and other diagnoses that 
might share many of the developmental characteristics seen 
in ASD. However, in a study if this sample-size, they will 
be in minority to typically developing children. To reiterate, 
when comparing non-ASD to ASD, controlling for num-
ber of failed items, inconsistencies are present in terms of 
the theory that ASD are an extreme version of the typical 
male developmental profile, as the ASD sample also exhibit 
strengths that are in line with a typical female developmen-
tal profile.

The logistic regression comparison of non-ASD males 
and females revealed sex-specific strengths. Pretend play, 
imitation and follow to point among others emerged as 
especially strong for females (Table 2c). Strengths in these 
areas are in line with previous studies showing that infant 
females have advantages in social orientation (Maccoby and 
Jacklin 1974), imitation (Hittelman and Dickes 1979), and 
joint attention in early childhood (Mundy et al. 2007).

An analysis of sex differences in the ASD group, after 
controlling for failed items, revealed that ASD females do 
not possess the relative strength when compared to ASD 
males on imitation, contrary to the results in the non-ASD 
sample. However, they show relative strength in following 
a pointing gesture, as is also seen in the non-ASD group. 
Except for these two screened behaviors, strengths and 
weaknesses seem generally non-specific to sex and instead 
vary by the presence of an ASD diagnosis. This could indi-
cate that females require greater impairment in imitation 
abilities before meeting the diagnostic criteria for ASD. It 
is also important to note that imitation might represent a 
complex construct encompassing important pillars of social 
cognition and communication, and the full wording of the 
question on the M-CHAT may convey an altogether nar-
rower meaning in this instance. The M-CHAT offers a very 
specific example: “Does your child imitate you? (e.g., you 
make a face, will your child imitate it).” Parents´ interpreta-
tion of this item might be driven by the example of facial 

in parent-endorsed ASD symptoms in children who cur-
rently did not have an ASD diagnosis. Only one item had 
a significant and positive β coefficient for the effect of sex 
after adjusting for multiple comparisons, i.e. item 3 (Enjoy 
climbing on things). Furthermore, non-ASD females were 
overall less likely than males to fail items, i.e. negative and 
significant β coefficients, 5 (Pretend play), 9 (Show objects 
to others), 10 (Eye contact), 13 (Imitation), 15 (Follow to 
point), 20 (Suspected deafness), 21 (Understand speech) 
and 23 (Check parent’s reaction). These findings reflect 
that females are generally less likely to fail items related to 
social motivation on the M-CHAT.

ASD: Males Versus Females

In line with aim (d) a logistic regression analysis on item 
level was conducted to explore sex differences in children 
receiving an ASD diagnosis controlling for number of failed 
items, centered on the median. This analysis revealed that 
ASD females were more likely to fail item 13 (Imitation) 
compared to males. However, ASD females were less likely 
than males to fail item 15 (Follow to point), which may indi-
cate a female strength concerning joint attention.

Discussion

The present study found that females in the non-ASD sam-
ple failed significantly fewer items (M = 0.74, SD = 1.11) 
than males (M = 0.84, SD = 1.22), which might reflect 
that non-ASD males show more autism-like symptoms 
at 18 months than females. This might reflect that males 
show slower developmental gains early in key areas rel-
evant for autism. In children with ASD the opposite rela-
tion emerges. Females failed significantly more items 
(M = 5.16, SD = 5.34) than males (M = 2.68, SD = 3.54). 
This might suggest that in this sample, females with ASD, 
diagnosed at any time, expressed a greater load of ASD 
symptoms compared to males, as rated at 18 months of 
age. This might indicate that less severe cases of females 
are not identified and consequently has not received an 
ASD diagnosis. This is in line with previous studies 
(Dworzinsky et al. 2012; Robinson et al. 2013), that sug-
gest that females need more severe developmental, behav-
ioral or intellectual delay/deviance to be diagnosed with 
ASD. Another hypothesis is that the difference in sex-
ratio and symptom pattern might be related to the fact that 
males tend to show a higher level of repetitive behaviors 
than females (Szatmari et al. 2012), while females tend 
to express better and more complex language than males 
(Salomone et al. 2016). This could potentially have a 
masking effect on social communication in females, caus-
ing complexities in the diagnostic process and fewer high 
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specific identifiable diagnosis registered in the NPR can 
only utilized if diagnosed after 2008. Children diagnosed 
earlier than 2008 and not being seen by the specialized ser-
vices, might have an ASD diagnosis without our knowledge. 
This also provides an issue in determining age at diagnosis 
and level of functioning, and would not be reliable with the 
current data. This sample do not represent the prevalence of 
ASD in Norway, which is approximately 1 % (Surén et al. 
2012), but the current dataset only has 185 fully completed 
M-CHAT questionnaires of children that went on to receive 
an ASD diagnosis. Nevertheless, this remains a limitation 
of the present study. Furthermore, being a large population 
sample, certain characteristics have been found to be over- 
or under-represented due to self-selection (Nilsen et al. 
2009). The low number of females diagnosed (n = 32) might 
affect power in multiple comparisons. Because of a lack of 
clear examples on the M-CHAT, there is room for individual 
interpretation, e.g. parents of males might interpret the con-
text of items differently than parents of females.

Conclusion

The present study suggests that sex differences in ASD 
symptoms are present between 17 and 30 months of age 
in children who have not received an ASD diagnosis, both 
in terms of differences on number of failed items and on 
M-CHAT items. Non-ASD females develop certain behav-
iors and skills earlier than non-ASD males. Results sug-
gest a nuanced view of the “extreme male brain theory of 
autism”. At an item level, almost every male versus female 
disadvantage in the broader population was consistent with 
M-CHAT vulnerabilities in ASD. However, controlling for 
total M-CHAT failures, this male disadvantage was more 
equivocal and many classically ASD-associated features 
were found more common in non-ASD. Within ASD, 
females showed relative strengths in joint attention, but 
impairments in imitation. Further research is needed to dis-
entangle sex differences in ASD symptoms at 18 months, 
taking into account children’s language level and intellec-
tual impairment. It is important move forward to understand 
how the presence of key developmental milestones moder-
ates the development of autistic-like behavior at 18 months 
in children who later develop ASD and in children with 
other developmental problems.
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expressions to the possible exclusion of other forms of early 
imitation. Facial imitation represents a basic form of imita-
tion emerging in early infancy (Meltzoff and Moore 1983), 
whereas later forms of imitation are more socially nuanced 
and complex.

Depending on how the imitation question is perceived 
and evaluated by parents, follow to point, a strength for ASD 
females, may in some instances encompass a relatively more 
complex social ability (Woodward and Guajardo 2002), 
when compared to very early imitation of facial expres-
sions. This complexity arises from the need to understand 
the cue or dyadic bid from another person, and follow their 
direction to focus on a point of joint attention. Our findings 
concerning follow to point might suggest that females pos-
sess a strength over males on this socially oriented parent 
endorsed behavior even though the child received an ASD 
diagnosis at some point. In contrast to Mundy et al. (2007), 
Harrop et al. (2015) did not find significant differences in 
joint attention between males and females with an ASD 
diagnosis.

Another issue might be that caregivers interpret the vari-
ous items differently for males and females. For example, 
excessive correct use of a toy car in males might not be 
screened as a failure of functional play with objects, though 
it could be a circumscribed behavior or a stereotyped repli-
cation of a movement. For females, parents might endorse 
the presence of imitative play until a point where severity 
in autism symptoms make severe impairment more salient. 
Another possibility is that for females, imitative play and 
pretend play situations may contain a higher level of com-
plexity as development progresses. Thus, the difficulties 
in development that comes with an ASD diagnosis may be 
more impairing in female play than in male play situations. 
Another item that could be misinterpreted is item 16 (Walk-
ing unaided). Parents of children with bolting issues, often 
seen in children with ASD, could interpret the need of super-
vision to avoid bolting, as a failure. Such interpretation may 
not be limited to assessment of motor skills. It is important 
to keep in mind that the M-CHAT, without the follow-up 
interview, does not present the parents with exemplifying 
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nosis later than 3, 5 or 7 years of age. Thus, it is likely that 
the high male to female ratio found in our study may also be 
due to the relatively young age of the cohort included in our 
study. There is a possibility that some of these participants 
receive a diagnosis later. Another limitation that the person 
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