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Chapter 7
Sex/Gender and Repetitive and Restrictive
Behaviors in Autism Spectrum Disorder

Cory Shulman and Omri Bing

Replication of the observation that autism spectrum disorder (ASD) appears four
times as often in males as in females has remained strikingly stable despite evolving
diagnostic criteria (Baio et al., 2018; Christensen et al., 2016; Fombonne, 2002;
Halladay et al., 2015; Lai, Lombardo, Auyeung, Chakrabarti, & Baron-Cohen,
2015). Males are particularly overrepresented among ASD individuals with average
to above-average cognitive ability, among whom estimates of the male to female
ratio range from 5.7 to 11:1 (Baird et al., 2006; Fombonne, 2005). Conversely,
among those individuals with ASD with moderate to severe intellectual disability
(ID), the ratio is closer to 2:1 (Fombonne, 1999; Werling & Geschwind, 2013). As
a result of the higher prevalence of ASD in males, females with a clinical diagnosis
of ASD and average to above-average intellectual ability tend to be underrepre-
sented both clinically and in research (Halladay et al., 2015). Given the underrepre-
sentation of females with ASD, the clarification of the nature of sex/gender-specific
differences in ASD carries with it one of the most compelling prospects for under-
standing this heterogeneous condition. In this chapter, we will be following Lai
et al. (2015) by using the term ‘sex/gender’ to reflect the awareness that the effects
of biological ‘sex’ and socially constructed ‘gender’ cannot be easily separated. The
present chapter addresses sex/gender differences in restrictive and repetitive behav-
iors and interests (RRBI), one of the two domains for establishing a diagnosis of
ASD. First, we present a review of sex/gender differences in ASD in general,
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followed by a survey of the sex/gender differential in RRBI over the lifespan and in
co-occurring conditions, highlighting the effect of age and IQ. We continue with a
survey of differences between males and females in diagnosis ascertainment in
ASD, ending with recommendations for future research in the area of sex/gender
differences in ASD and repetitive and restrictive behaviors and interests.

Sex/Gender Differences in ASD

Since autism emerged as a diagnostic category (Asperger, 1944/1991; Kanner,
1943), the disorder has been mostly observed and depicted in males. Kanner (1943)
based his characterization of the disorder on eleven cases, eight of whom were male,
while Asperger (1944/1991) based his characterization on four cases all of whom
were male. Asperger was fascinated by the male prevalence he observed and tried to
explain the sex/gender gap:

“How can this be explained? There is certainly a strong hint at a sex-linked or at least sex-
limited mode of inheritance. The autistic personality is an extreme variant of male intelli-
gence. Even within the normal variation, we find typical sex differences in intelligence. In
general, girls are the better learners. They are more gifted for the concrete and the practi-
cal, and for tidy, methodical work. Boys, on the other hand, tend to have a gift for logical
ability, abstraction, precise thinking and formulating, and for independent scientific inves-
tigation.... In the autistic individual the male pattern is exaggerated to the extreme.... It
may be only chance that there are no autistic girls among our cases, or it could be that
autistic traits in the female become evident only after puberty. We just do not know.”
(pp. 84-85)

Today, 80 years later, the sex/gender gap in the prevalence of ASD is still not well
understood.

Over the years a 4:1 male-to-female ratio has been reported consistently in indi-
viduals with ASD (Christensen et al., 2016; Fombonne, 1999, 2005; Halladay et al.,
2015; Werling & Geschwind, 2013). Some researchers report a lower ratio of
approximately 3:1 males to females (Baio, 2014; Kim et al., 2011; Loomes, Hull, &
Mandy, 2017), with a surprising 2.3:1 male-to-female ratio reported in a broad pop-
ulation epidemiological review (Mattila et al., 2011). Others report even higher
male-to-female ratios of 5.7:1 (Fombonne, 2002) and 9:1 (Brugha et al., 2016).
These discrepancies in the sex/gender gap in the prevalence of ASD, which may be
partially explained by sampling differences in clinical and epidemiological studies,
have led to research attempting to discover potential reasons for the sex/gender gap
in the prevalence of ASD. The main areas of research involve investigating the influ-
ence of biological factors, ascertainment bias, diagnostic criteria and the instru-
ments used to measure sex/gender differences, in order to understnad the female
phenotype which is not captured in the male-based diagnostic criteria of ASD. It
may be that autism traits in females and males are distributed differently, manifest
differently and at different ages, are concealed by gender specific cultural expecta-
tions and/or are more often behaviorally camouflaged in females than in males.
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These possibilities and others may contribute to under-referral of females for a clin-
ical diagnosis or a misdiagnosis of females with ASD (Halladay et al., 2015; Lai
et al., 2015; Lai, Lombardo, & Baron-Cohen, 2014).

Despite the challenges associated with identifying ASD in females, ongoing
research attempts to identify sex/gender differences in ASD symptoms in order to
enable clinicians and researchers to diagnose ASD in females. The empirical find-
ings have been equivocal. Some researchers failed to detect sex/gender differences
in autism symptomatology (Carter et al., 2007; Holtmann, Bolte, & Poustka, 2007,
Mandic-Maravic et al., 2015; Reinhardt, Wetherby, Schatschneider, & Lord, 2015),
whereas Hartley and Sikora (2009) and Nicholas et al. (2008) found that females
demonstrate fewer repetitive behaviors, while Zwaigenbaum’s et al. (2012) research
yielded findings which showed that females exhibit fewer impairments in social
communication. It has also been reported that females aged three to eighteen years
old (Antezana et al., 2019) and adult females (Cohen et al., 2010) demonstrate
higher levels of self-injurious behavior (SIB), which has been conceptualized as
reflecting stereotypic movements and as such as a manifestation of RRBI in ASD
(Bishop et al.,, 2013; Boyd, McDonough, & Bodfish, 2012; Georgiades,
Papageorgiou, & Anagnostou, 2010). The results from other studies indicate that
phenotypic differences which are not present at earlier ages emerge later (Halladay
et al., 2015; McFayden, Antezana, Albright, Muskett, & Scarpa, 2019; Schroeder
et al., 2014; van Wijngaarden-Cremers et al., 2014).

Different methodologies have been employed in these studies, including quanti-
tative and qualitative paradigms, clinical and epidemiological studies, and method-
ologies including various informants using different instruments. One example of
informant research revealed differences in the descriptions by parents of their male
children who were being evaluated for ASD and those of parents of females (Hiller,
Young, & Weber, 2014). Parents of girls reported that their daughters were more
likely to engage in complex imitation of others, had a strong desire to be liked by
peers, and had a more advanced vocabulary than boys, whereas parents of boys
reported that their sons tended to have more restricted interests and were more iso-
lated or withdrawn in social settings. These findings suggest that the instruments
used to measure autism symptomatology affect the sex/gender differences which
emerge (Ratto et al., 2018).

The issues relating to prevalence disproportions between males and females
include diverse biological processes which may lead to phenotypic sex/gender dif-
ferences and an ascertainment bias which may result in an artificially low preva-
lence in females compared with males. We will also consider sampling bias, which
may lead to under-referral and misdiagnosis of females with ASD. Furthermore,
because the investigation into sex/gender differences in ASD symptoms has not
yielded entirely consistent and clear results, we will address the diagnostic process
and the instruments used to identify sex/gender similarities and differences, focus-
ing on repetitive and restricted behaviors and interests.
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Biological Factors

Several researchers have examined the genetic, hormonal, and neuro-immune pro-
cesses which lead to phenotypic sex differences in ASD (see Lai et al., 2015;
Werling & Geschwind, 2013, for reviews). A specific attempt to address the differ-
ences in the prevalence of ASD between males and females was formulated as the
“extreme male brain” theory (Baron-Cohen, 2002). According to this theory, ASD
is in fact the radicalization of the normative masculine tendency to systemize.
Support for this theory may be found in the findings of genetic research. Zhang et al.
(2020) revealed that females diagnosed with ASD have more genetic mutations
associated with ASD than males with the equivalent level of autism symptoms.
These results, together with those of previous studies, suggest that females who
carry a genetic predisposition for ASD need higher environmental impact and/or
heredity loading compared to males in order for the disorder to manifest itself
(Hallmayer et al., 2011; Lai et al., 2015; Werling & Geschwind, 2013; Zhang
et al., 2020).

Diagnostic Ascertainment Bias

Evidence from Shattuck’s et al. (2009) epidemiological study indicates that females
are diagnosed later than males, and females with average and above-average IQ are
diagnosed significantly later than both females with below-average IQ and males
with average and above-average 1Q. It is possible that an inherent diagnostic ascer-
tainment bias may lead to an artificially low prevalence of ASD diagnosed in
females compared with males. For example, because young boys tend to display
more repetitive and restrictive behaviors than girls, they may be referred for a diag-
nostic evaluation earlier than girls (Solomon, Miller, Taylor, Hinshaw, & Carter,
2012; Werling & Geschwind, 2013). It is possible that some of the differences
which are noted between young boys and girls diagnosed with ASD are similar to
sex/gender patterns seen in typically developing children. Current diagnostic crite-
ria were developed primarily from male-biased samples and may not address dif-
ferential developmental patterns that are commonly seen in neurotypical boys and
girls (Rivet & Matson, 2011), and this may be one of the underpinnings of the
under-diagnosis of ASD in females.

Most children in the United States who receive an ASD diagnosis do so around
the age of 4 years and 8 months (Center for Disease Control and Prevention, 2018).
Kopp and Gillberg (1992) investigated the later diagnosis of girls by examining the
profiles of girls who received an ASD diagnosis around the age of ten despite the
fact that they were evaluated before the age of six because of developmental or
behavioral concerns. The clinicians who saw these girls before the age of six did not
identify the behavioral patterns they saw in the assessment as possible early signs of
ASD in the female phenotype. Since these girls then went on to receive an ASD
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diagnosis by the age of ten, these findings raise the possibility that ASD is not rec-
ognized in younger girls referred for neurodevelopmental assessment before the age
of six, supporting the hypothesis that some of the differences in prevalence rates of
males and females are related to the age of initial diagnosis. Finally, differences in
social expectations and requirements of males and females in different cultures may
contribute to the diagnostic ascertainment bias between males and females (Nazim
& Khalid, 2018). Some of these differences may result in parents and clinicians
attributing behavior difficulties of females to shyness more than they do for males
(Dean, Harwood, & Kasari, 2017; Hull, Mandy, & Petrides, 2017).

Another factor contributing to differences in diagnostic ascertainment may be
the generally greater ability of females to engage in socially appropriate behaviors,
as typically developing girls attain early socio-communicative milestones before
chronologically age-matched boys (Rose & Rudolph, 2006). This developmental
divergence may lead to sex/gender-based differences in the manifestation of ASD
and place females at risk for under-diagnosis, particularly among those without co-
occurring ID. Recently, this ability to blend in socially has been called the “camou-
flage effect” (Cage & Burton, 2019; Hull et al., 2017; Lai et al., 2011, 2015),
denoting the ability that females may “mask” or “camouflage” their ASD symptoms
more successfully than males do (Dworzynski, Ronald, Bolton, & Happé, 2012;
Gould & Ashton-Smith, 2011), particularly for the short time frame of a diagnostic
session.

Restrictive and Repetitive Behaviors and Interests
as a Diagnostic Criterion in ASD

Over the years the criteria for establishing a diagnosis of ASD have changed, but the
core symptoms have remained largely the same. The symptoms of ASD have been
grouped into two domains (i.e., social communication and repetitive and restrictive
behaviors and interests), which are reflected in the fifth edition of the Diagnostic
and Statistical Manual for Mental Disorders (DSM-5: APA, 2013). The criteria for
restrictive and repetitive behaviors and interests include (1) repetitive or stereotyped
motor movements or use of objects (e.g., lining up objects, repetitive interest in
parts of objects), and/or speech (e.g., echolalia, idiosyncratic speech); (2) insistence
on sameness and difficulties with minor changes in routines or rigid patterns of
verbal or nonverbal behavior; (3) fixated, narrow interests that are unusual in inten-
sity (e.g., perseverative interest in dinosaurs or anime) or focus (e.g., strong attach-
ment to or preoccupation with unusual objects); and (4) unusual responses to
sensory aspects of the environment, including both unusual interest in and seeking
of sensory input (e.g., visual fascination with moving objects, excessive smelling or
touching of objects) and being highly sensitive or aversive to sensory input (e.g.,
unable to tolerate ordinary noises or textures). Co-occurring conditions such as
attention deficit/hyperactivity disorder (ADHD), anxiety, sleep disorder, and disrup-
tive behavior are to be indicated in the diagnostic formulation as well.
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The two domains incorporated into an ASD diagnosis have been found to be
independent in the general population as well as in ASD (Happé & Ronald, 2008),
yet the conceptualization of ASD as a social disorder resulted in neglecting the
investigation of RRBI as central to the understanding of ASD. Recent data suggest
that RRBI can help explain the sex/gender differences in ASD (Duvekot et al., 2017;
Frazier, Georgiades, Bishop, & Hardan, 2014; McFayden et al., 2019). The symp-
tom variation in RRBI reflects the heterogeneity of ASD presentation, and by focus-
ing on RRBI it may be possible to understand sex/gender differences in the
identification and diagnosis of ASD. For example, Duvekot et al. (2017) and Hiller
et al. (2014) found that RRBI are less predictive of a diagnosis for females than for
males. In fact, it seems possible that females with ASD demonstrate overall lower
RRBI, in terms of both severity and frequency (Rutherford et al., 2016; van
Wijngaarden-Cremers et al., 2014). The study of RRBI in the identification and
diagnosis of ASD in males and females may illuminate similarities as well as differ-
ences in the female ASD phenotype, which may help to address the under-diagnosis
of ASD in females.

Gould (2017) studied sex/gender differences in the diagnostic process and found
that females received an ASD diagnosis at an older average age and that higher
levels of restricted and repetitive behaviors, which is highly correlated with an ASD
diagnosis in boys, were not significantly correlated with an ASD diagnosis in girls.
Girls were more likely to be diagnosed with ASD when they had higher total levels
of behavioral problems. Boys tended to be more active and exhibit more interests in
technical hobbies and facts, whereas girls were more passive and collected informa-
tion about people rather than ‘projects’. The interests of girls with ASD were often
similar to those of typically developing girls (e.g., animals, horses and classical lit-
erature). It was not the special interests per se that differentiated them from their
peers but rather the quality and intensity of their interests and the time spent on them
(Gould & Ashton-Smith, 2011). From these findings it is clear that RRBI which are
expressed among girls with ASD are different from those which appear in boys and
therefore are not adequately captured by most of the current diagnostic instruments
which were standardized with male-biased samples. As a result of the differences in
the behavioral manifestations of RRBI in girls, clinicians may be less likely to rec-
ognize autism characteristics in girls.

Developmental Trajectories of Restrictive and Repetitive
Behaviors and Interests

The manifestations of RRBI have been shown to evolve throughout development, so
that they may vary in type and intensity at different ages (Seltzer, Shattuck,
Abbeduto, & Greenberg, 2004). Longitudinal research has identified common tra-
jectories in the development of children with ASD and sex/gender differences
emerge during different developmental time periods. For example, Halladay et al.
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(2015) revealed no sex/gender differences at early ages, with significant sex/gender
differences in repetitive behavior appearing only after age 6 years (van Wijngaarden-
Cremers et al., 2014). These findings must be interpreted cautiously, taking into
consideration sample size and composition, as well as the diagnostic instruments
employed.

One explanation for the finding that RRBI symptoms are less evident in young
girls is that some of these behaviors overlap with ordinary, somewhat repetitive play
in toddlers (Barton, Robins, Jashar, Brennan, & Fein, 2013). This similarity between
typical behavior and repetitive patterns also appears in verbally-skilled older chil-
dren of average or above-average intelligence, in which more subtle deficits and
behaviors may be missed if the only information considered concerns the child’s
interactions with a parent, clinician, or other knowledgeable adult, such as a teacher.
While a subset of females may in fact evidence symptoms within the first year of
life, a more common pattern of symptom expression involves an early course of
rather typical development or mild delays followed by the emergence of ASD-
related atypical behaviors, including repetitive behaviors and atypical object explo-
ration (Kim & Lord, 2010; Nadig, Vivanti, & Ozonoff, 2009; Paul, Fuerst, Ramsay,
Chawarska, & Klin, 2011). Even though toddlers with ASD may demonstrate more
severe and/or frequent repetitive actions with objects, motor mannerisms, sensory
interests, and non-speech vocalizations compared with children with developmental
delays and typically developing children (Kim & Lord, 2010; Schoen, Paul, &
Chawarska, 2011; Watt, Wetherby, Barber, & Morgan, 2008), these behaviors are
also sometimes observed in other disorders (Lord, Luyster, Guthrie, & Pickles,
2012). Unfortunately, the reduced frequency and quality or complete absence of
these behaviors are commonly more challenging for parents and practitioners to
identify than the presence of aberrant behaviors that may be seen as more atypical,
disruptive, or interfering.

However, more recent findings indicate that high-risk 12-month-olds who are
later diagnosed with ASD show more stereotyped motor mannerisms and repetitive
manipulation of objects than their low- and high-risk counterparts who do not go on
to develop ASD (Elison et al., 2014). Accordingly, more research is needed to better
understand the developmental expression of RRBI in children with and without
ASD and how this relates to diagnostic criteria and to sex/gender disproportionali-
ties. Whereas social communication skills are more severely impacted in preschool
children with significant language and cognitive delays, it appears that the presence
of RRBI is relatively independent of developmental level in early childhood. Bishop,
Richler, and Lord (2006) found no significant correlations between restricted and
repetitive behaviors and interests and nonverbal cognitive skills in children between
2 and 3 years of age, with the exception of sensory interests. A higher percentage of
children with moderate impairment in nonverbal IQ showed unusual sensory inter-
ests compared to children with nonverbal IQs over 70. However, after age 3 years
relations do emerge between nonverbal IQ and several repetitive behaviors. A nega-
tive relation with nonverbal IQ was observed for repetitive uses of objects, unusual
sensory interests, hand and finger mannerisms, and complex/full-body mannerisms,
while a positive relationship was found for fixated interests and insistence on
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sameness in male-dominant samples (Bishop et al., 2013; Kim, Thurm, Shumway,
& Lord, 2013).

No sex/gender differences in RRBI among adolescents with ASD (Bolte, Duketis,
Poustka, & Holtmann, 2011; Frazier & Hardan, 2017; Holtmann et al., 2007;
Solomon et al., 2012) emerged when measured by RRB domain scores on the
ADOS-2 (Lord et al., 2012) and the ADI-R (Rutter, Le Couteur, & Lord, 2003). In
arecent multisite study of 282 adolescents and adults with ASD without intellectual
disability (68 females), Pugliese et al. (2016) reported that females were rated as
less impaired on the following ADOS RRB items: use of immediate echolalia and
stereotyped and idiosyncratic words or phrases. In contrast, adult females tend to
self-report more ASD behaviors on the SRS-2 (Lai et al., 2015; Lehnhardt et al.,
2016), underscoring the importance of using self-report measures to evaluate sex/
gender differences in ASD symptomatology in higher functioning adults.

Co-Occurring Conditions and Differential Diagnosis
in RRBI in ASD

The co-occurrence of two or more clinical diagnoses, known as “comorbidity,” is
particularly salient in individuals with ASD, since an ASD diagnosis can co-exist
with a number of other conditions. These additional problems have a substantial
negative impact on functioning (Lecavalier, Leone, & Wiltz, 2006) and must be
addressed as a crucial part of the diagnostic evaluation. Several large studies, most
based on clinically referred samples, have reported that over 70% of children with
ASD were above diagnostic thresholds for another developmental, emotional or
behavioral disorder and that over 40% may have two or more comorbid mental
health conditions (Gjevik, Eldevik, Fjeran-Granum, & Sponheim, 2011; Joshi
et al., 2013; Kaat, Gadow, & Lecavalier, 2013; Simonoff et al., 2008), including
intellectual impairment (Rydzewska et al., 2019). In the Repetitive Behavior
domain, the child with low IQ may present with multiple motor stereotypies and
unusual visual behaviors, while the child with higher IQ may manifest this charac-
teristic more in resistance to changes in routines and preoccupations with unusual
topics. Specifically, RRBI overlap with other conditions which must be addressed in
order to understand their expression in males and females. Individuals with intel-
lectual disabilities, even those without co-occurring ASD, exhibit motor stereoty-
pies as well as repetitive behavior and sometimes echolalia, all of which are included
in the diagnostic criteria of RRBI for ASD. In addition, the insistence on sameness,
one of the RRBI in ASD, is a central manifestation of obsessive-compulsive disor-
der (OCD) as well as a manifestation of anxiety. These three conditions will be
addressed in order to emphasize the need for multiple diagnoses as well as the need
for differential diagnosis.

Most very young children who undergo an ASD assessment also have some gen-
eral developmental delay (DD). The complexity of understanding the overlap
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between ASD and DD is more pronounced in younger children, among whom dis-
tinguishing social-communication limitations above and beyond the global devel-
opmental delays is difficult even for the most experienced clinicians (Thurm,
Farmer, Salzman, Lord, & Bishop, 2019). The common features of individuals with
DD and those with both DD and ASD, above and beyond cognitive and language
delays, include difficulties in behavioral regulation, aggressive outbursts, and/or
self-injurious behavior, considered to be RRBI. Some children may demonstrate
overall delays in reaching play milestones. If play appears developmentally appro-
priate given age and developmental functioning, the presence of nonfunctional use
of objects, repetitive play schemes, and inflexibility in play, all expressions of RRBI,
may signify ASD.

Differential diagnosis among school-age children is complicated, as many of the
conditions that commonly co-occur with ASD at this age also have substantial
symptom overlap. Teasing out the individual’s interaction style from shyness to
phobia to ASD can often be difficult without assessing all environments in which he
or she interacts with others. Generalized anxiety disorder (GAD), social phobia,
obsessive-compulsive disorder (OCD), depression, and eating disorders have all
been found to be related to ASD (Oldershaw, Treasure, Hambrook, Tchanturia, &
Schmidt, 2011; Westwood et al., 2016; Westwood, Mandy, & Tchanturia, 2017),
although all these have been reported with higher prevalence in females than in
males (Solomon et al., 2012). Research has shown that throughout adolescence
anxiety problems increase, especially in females with ASD, whereas males tend to
have increased levels of depression (Gotham, Brunwasser, & Lord, 2015). A signifi-
cant proportion of individuals with ASD will develop an anxiety disorder during
adolescence. This is more frequently observed in females than in males (Solomon
etal., 2012). Restricted and repetitive behavior severity in ASD correlates positively
with anxiety severity in cross-sectional surveys (Baribeau et al., 2019). Someone
with ASD and anxiety may develop routines that seem rigid; however, it is often in
order to gain a sense of control and/or to avoid triggers. Alternatively, the anxiety
may manifest itself as obsessive questioning or insistence on sameness rather than
in rumination or somatic complaints (Kerns et al., 2016), and this may be misinter-
preted by professionals who are unfamiliar with ASD presentation, particularly in
higher functioning, more capable individuals with ASD. Like older children, adults
with ASD have been found to have co-occurring psychiatric conditions at higher
rates than the non-ASD population (Deprey & Ozonoff, 2018). Although males and
females with ASD reveal a similar pattern of behavior problems to that of typically
developing males and females in childhood, with the boys exhibiting more external-
izing behaviors and the girls more internalizing behaviors, by adolescence the sex/
gender difference no longer exists, with both males and females with ASD mani-
festing more internalizing behavior problems, specifically anxiety and depression
(Solomon et al., 2012; Werling & Geschwind, 2013).

Behaviors necessary for an ASD diagnosis may overlap with characteristics of
other developmental and behavioral conditions and it is imperative to address the
issue of differential diagnosis in order to understand whether an ASD diagnosis is
appropriate or whether another condition better accounts for the profile revealed
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during the diagnostic evaluation. The first step in understanding the overlap among
symptoms is to obtain an extensive developmental history in order to examine the
consistency of symptoms over time and their pervasiveness over contexts (for a
review see Mazefsky, Pelphrey, & Dahl, 2012). If ASD is indeed the primary diag-
nosis, the core challenges in social communication and interaction and the presence
of restricted, repetitive, or unusual behaviors would appear to be the major issues to
be addressed. This is particularly important for females, for whom the expression of
ASD symptomatology may suggest another disorder.

Lidstone et al. (2014) explored the manner in which atypical reactions to sensory
stimuli contribute to the association between restricted and repetitive behaviors and
anxiety in children with ASD and found that insistence on sameness was signifi-
cantly associated with anxiety whereas repetitive motor behaviors were not. The
relation between anxiety and insistence on sameness was mediated by sensory aver-
sion. No sex/gender differences were found, possibly as a result of sampling bias, as
110 boys and only ten girls were included in this study.

Interest in a potential link between ASD and eating disorders (ED) has increased
recently as eating disturbances and/or abnormal eating behaviors such as eating
non-foods, selective eating, avoiding new foods, feeding problems, overeating, and
polydipsia are commonly noted among individuals with ASD and they are among
the diagnostic criteria for some ED (Kahathuduwa et al., 2019; Keen, 2008;
Marshall, Hill, Ziviani, & Dodrill, 2014; Rastam, 2008; Williams, Darlymple, &
Neal, 2000; Zucker et al., 2007). High levels of autism traits among women with ED
have been reported (Courty et al., 2013; Dell’Osso et al., 2018; Gesi et al., 2017),
with more cases of ED co-occurring among females with ASD than in males (Courty
et al., 2013; Westwood et al., 2016, 2017). Furthermore, a significant proportion of
individuals with a clinical ED diagnosis, with no previous diagnosis of ASD, met
diagnostic criteria for ASD on the ADOS-2 when tested (Mandy & Tchanturia,
2015; Westwood & Tchanturia, 2017).

The investigation of the overlap between the behavioral phenotypes observed in
eating patterns as expressed in ASD and in ED can shed light on the sex/gender dif-
ferences in RRBI (Réstam, 2008; Zucker et al., 2007). Wallace, Llewellyn, Fildes,
and Ronald (2018) found that higher RRBI scores in individuals in the general pop-
ulation were associated with higher rates of eating disturbances. In another popula-
tion study Van’t Hof et al. (2020) documented that autism traits were associated
with different types of eating disturbances in males and in females. These findings
suggest the possibility of an underlying mechanism for eating disturbances among
people with ASD which involve unusual responses to sensory input, fixated interests
and insistence on routines, all expressions of RRBI (Bitsika & Sharpley, 2018;
Chistol et al., 2018; Marshall et al., 2014; Rastam, 2008). For example, both avoid-
ance of the sensory stimulation associated with certain foods and insistence on
sameness may elicit selective eating.

Since ED are much more common among females than among males (National
Institute of Mental Health [NIH], n.d.; Kjelsds, Bjgrnstrgm, & Gotestam, 2004;
Makino, Tsuboi, & Dennerstein, 2004), an ascertainment bias may exist. As previ-
ously stated, parents and clinicians may attribute difficulties associated with ASD
for females to personality traits or to other disorders more than they do for males
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(Dean et al., 2017; Hull, Petrides, et al., 2017). Parallel to the under-diagnosis and
misdiagnosis of ASD in females, it may be that males suffering from ED are less
likely to be diagnosed as a result of significant differences in the way ED expresses
itself in males and females, and the fact that ED are most commonly attributed to
females (Recio-Barbero et al., 2019; Strother, Lemberg, Stanford, & Turberville,
2012). In order to understand the striking over-representation of ASD symptomatol-
ogy in individuals with ED, female-specific diagnostic tools must be developed
because, at this point, it is not clear whether ASD and ED are co-occurring condi-
tions or whether a differential diagnosis is necessary. Investigating eating disorders
as a possible RRBI in females with ASD may help elucidate specific aspects of the
female ASD behavioral phenotype.

Evaluation of RRBI

Assessing RRBI as part of the comprehensive evaluation for diagnostic ascertain-
ment of ASD is complex. It is essential to collect information from parents, caregiv-
ers, service providers, teachers and physicians, as RRBI may not express themselves
in a clinical evaluation although they may be present in other contexts (Adamou,
Johnson, & Alty, 2018). Since RRBI may cause significant impairment to individu-
als with ASD, this information is crucial. Rituals can consume the majority of the
waking hours of an individual and interfere with daily family activities. Affected
individuals may become anxious, agitated, or disruptive if such behaviors are inter-
rupted (Gordon, 2000). These behaviors can be socially inappropriate and stigma-
tizing. RRBI have also been shown to interfere with observational learning (Varni,
Lovaas, Koegel, & Everett, 1979), attempts to teach play skills (Koegel, Firestone,
Kramme, & Dunlap, 1974), responses to auditory stimuli (Lovaas, Litrownik, &
Mann, 1971), performance of discrimination tasks (Koegel & Covert, 1972), and
environmental exploration (Fornasari et al., 2013; Pierce & Courchesne, 2001).
RRBI are most commonly measured by parent report and/or clinician-informed rat-
ings, but can also be measured by self-report in older adolescents and adults. The
findings regarding sex/gender differences in RRBI which have emerged from clini-
cal practice and research are presented next.

Autism Diagnostic Observation Schedule — Second Edition
(ADOS-2)

The ADOS-2 (Lord, Rutter, et al., 2012) is a semi-structured, standardized assess-
ment in which the quality of social interaction and communication are evaluated in
set “presses”, activities which encourage interaction and communication to observe
those behaviors associated with an ASD diagnosis. In addition, the presence of
repetitive and restrictive behaviors and interests including insistence on sameness is
assessed during these tasks. The repetitive and restrictive behavior domain on the
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diagnostic algorithm is comprised of clinician codes from restrictive interests, sen-
sory behaviors, verbal rituals, compulsions, repetitive behaviors, finger and hand
mannerisms, and stereotyped speech that are observed during the 30-75-minute
interactive session. When investigating RRBI empirically, the repetitive and restric-
tive behavior domain scale of the ADOS is commonly used.

Different RRBI items were most sensitive at identifying ASD in each of the five
modules. For example, for younger, lower functioning, less verbal children, “unusu-
ally repetitive interests or stereotyped behaviors” and “unusual sensory interest in
play material/person” were most indicative of an ASD diagnosis. These are exactly
the items in which girls have been found to be less impaired than boys (Hiller et al.,
2014). For children and young adolescents, “stereotyped/idiosyncratic use of words
or phrases” was more sensitive, again an area in which females were found to be
less impaired than males. Finally “excessive interest in or references to unusual or
highly specific topics or objects or repetitive behavior” was the most sensitive of the
RRBI items for older adolescents and adults, and as reported above the areas of
interest of females with ASD have been found to be similar to the areas of interest
of females without ASD, with the intensity and quality of the interest diagnostically
salient, whereas for males the actual area of interest is often different for males with
ASD and for those without. When the ADOS-2 was used to investigate sex/gender
differences in ASD, females showed significantly fewer ASD symptoms in the
repetitive behavior domain (Frazier et al., 2014; Lai et al., 2011). Only a handful of
researchers have examined autism symptomatology using the ADOS-2 in female
adults with average cognitive abilities. Whereas Wilson et al. (2016) reported no
differences between males and females on the restricted and repetitive behavior
domain on the ADOS, Pugliese et al. (2016) found that females had fewer RRBI
than males when assessed using the ADOS-2.

Autism Diagnostic Interview — Revised (ADI-R)

The ADI-R (Rutter et al., 2003) is a standardized, semi-structured clinical interview
for caregivers of children and adults, which contains 93 items and focuses on behav-
iors associated with ASD. RRBI have been investigated using the ADI-R either by
using the RRBI domain of the algorithm or by analyzing specific items to identify
specific sex/gender differences. The algorithm items in RRBI include restricted
interest, compulsive adherence to routine and rituals, stereotypes/repetitive motor
mannerisms, preoccupation with non-functional manipulation of objects and abnor-
mal sensory interest or aversion. ADI-R item analyses revealed that females with
ASD showed fewer autism symptoms related to imaginary play, limited interests,
and unusual occupations, all of which are associated with RRBI (Beggiato et al.,
2017). Despite the finding that in childhood boys had significantly more RRBI on
the ADI-R than did girls (Wilson et al., 2016), no significant sex/gender differences
in RRBI were revealed in older adolescents and adults with average or
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above-average cognitive abilities on the ADI-R items (Lai et al., 2011; Park et al.,
2012), which may be the result of the retrospective nature of the interview.

The Social Responsiveness Scale, Second Edition (SRS-2)

The SRS-2 (Constantino & Gruber, 2012) is divided by age and by informant and is
comprised of four forms that allow for evaluation from age 2 years, 5 months,
through adulthood (i.e., preschool form, school-age form, adult self-report and adult
other report). The SRS-2 yields five treatment subscales, only one of which specifi-
cally addresses RRBI. The SRS-2 RRBI subscale has been used to investigate sex/
gender differences in ASD. Specifically, Ratto et al. (2018) reported that females
6-16 years old with ASD received higher scores on the RRBI subscale of the SRS-2
than males. Similarly, Torske, Nerland, @ie, Stenberg, and Andreassen (2018)
reported a tendency for higher RRBI scores on the SRS-2 for females but the differ-
ences were not significant, which may have been due to the smaller sample size in
their study. Lai et al. (2015) and Lehnhardt et al. (2016) found that adult females
tended to report more RRBI than males. These results reveal the utility of the SRS-2
in distinguishing between gender/sex differences in RRBI’s and the importance of
employing self-report measures alongside other sources of information when inves-
tigating sex/gender differences in ASD.

Autism Spectrum Rating Scale (ASRS)

The Autism Spectrum Rating Scale (ASRS; Goldstein & Naglieri, 2009) is an
observer-rated scale completed by parents (or similar caregivers) or teachers (or
similar professionals) who rate behavioral characteristics of children aged 2-5 years
(early childhood form) and older children aged 7—18 years (school-age form). Both
forms require the rater to consider behaviors during the past month. The items mea-
sure behaviors characteristic of ASD, which are delineated into eleven scales relat-
ing to self-regulation, social/communication, adult socialization, attention,
emotionality, peer socialization, language, sensory sensitivity, behavioral rigidity,
unusual behaviors, and unusual interests. In addition, a short screening version of
the ASRS is provided, consisting of 15 items. Scores on the ASRS are particularly
salient when examining sex/gender differences in ASD as it is one of the only ques-
tionnaires which was standardized on the same numbers of males and females.
Empirical findings from the ASRS indicate that ASD repetitive behaviors are sig-
nificantly more prevalent among males than females throughout childhood.
Comparisons of scores on the ASRS indicate that males have significantly higher
scores in stereotypical behavior and sensory sensitivity than females (Camodeca,
2019). Surprisingly, the Chinese version of the ASRS revealed significantly higher
scores for males on all RRBI subscales, despite having representative sex/gender
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standardization samples (Zhou et al., 2017, 2019), reflecting the importance of tak-
ing social norms into account when examining RRBIL.

Repetitive Behavior Questionnaire 2 (RBQ-2)

The RBQ-2 (Leekam et al., 2007) is a 20-item questionnaire which provides a list
of many specific repetitive behaviors observed in the last month. It can be self- or
informant-reported, which has the added benefit of providing information from sev-
eral perspectives. May (2012, 2014) has used this measure to show that significantly
fewer RRBI appear in female children and adults than in males matched by chrono-
logical and mental ages.

Repetitive Behavior Survey-R (RBS-R)

The RBS-R was developed to assess complex behaviors (Bodfish, Symons, Parker,
& Lewis, 2000; Lam & Aman, 2007). The 43 items of the RBS-R are grouped into
six subscales, which include (1) stereotyped behavior (apparently purposeless
movements or actions that are repeated in a similar manner); (2) self-injurious
behavior (movements or actions that cause or have the potential to cause redness,
bruising, or other injury to the body, and that are repeated in a similar manner); (3)
compulsive behavior (behavior that is repeated and performed according to a rule or
involves things being done “just s0”); (4) ritualistic behavior (performing activities
of daily living in a particular order or manner); (5) sameness behavior (resistance to
change, insisting that things stay the same); and (6) restricted behavior (limited
range of focus, interest, or activity). The RBS-R is unique in its ability to assess
such a variety of RRBI, providing the most detailed information about specific
RRBI, and has been used in many studies to evaluate RRBI (Bishop et al., 2013;
Lam & Aman, 2007; Mirenda et al., 2010; Schertz, Odom, Baggett, & Sideris,
2016). Solomon et al. (2012) included typically developing boys and girls matched
with boys and girls with ASD in their study, and found that boys and girls with ASD
scored higher on all subscales of the RBS-R than typically developing children
except for the compulsive behavior scale, in which no differences emerged between
girls with and without ASD. The results from this study did not reveal any signifi-
cant sex/gender differences on any of the subscales of the RBS-R, although the boys
tended to show higher scores on the restrictive interests scale. In contrast, Antezana
et al. (2019) investigated sex/gender differences in RRBI among males and females
3—18 years old and found that females with ASD manifested more RRBI related to
insistence on sameness and restricted, compulsive, and self-injurious behaviors, and
fewer stereotyped, restricted behaviors, and circumscribed interests than males.
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Summary and Directions for Future Research

As presented in this chapter, clear sex/gender differences emerge in RRBI, revealing
that females exhibit fewer of the diagnostic RRBI criteria than males do, and yet
may show more self-injurious behaviors, compulsive behaviors and insistence on
sameness than males. These differences emerged from self- and parent-report mea-
sures of RRBI. Identifying sex/gender differences in RRBI depends on the mea-
sures used and it is critical to be aware of the biases inherent in different instruments.
ASD presentation is evaluated based on a male-dominated clinical phenotype which
may lead to a diagnostic bias, resulting in under-diagnosis of females (e.g., Lidstone
et al., 2014). Until the female presentation is better appreciated and better reflected
by diagnostic measures, this bias may continue. Therefore, when considering sex/
gender differences in RRBI it is important to consider the normed sample used in
the development of the specific measure.

Nesting research into sex/gender differences in ASD in a developmental perspec-
tive can help to understand similarities and differences among males and females
with ASD as they develop, as well as comparing the manifestation of RRBI in ASD
and in typically developing males and females, as RRBI are mediated by age. The
sex/gender differences in RRBI expression reported in this chapter change over the
course of development, with relatively few differences appearing in toddlerhood,
more significant differences emerging in early childhood, school-age and early ado-
lescence, with changes again occurring in later adolescence and adulthood, when
there seems to be a reduction in the sex/gender differences of RRBI. These findings
suggest the importance of comparing sex/gender differences across all ages, as there
may be age-related variation in the similarities and/or differences among ASD and
typical development groups which need further study. Many of these changes are
associated with co-occurring conditions which affect the manifestation of RRBI in
males and females with ASD.

Diagnosing ASD among females in a timely manner in order to provide them
with the understanding and support that can stem from receiving an autism diagno-
sis is crucial, but it may not happen until widely used diagnostic and screening tools
include female normative and clinical samples. Existing instruments for capturing
the sex/gender differences in RRBI have not been sex/gender-normed or evaluated
with respect to their sex/gender bias and thus may not be adequately evaluating the
presentation of autism in females. This is particularly important in the assessment
of RRBYI, in that both quantitative and qualitative differences have emerged. To bet-
ter understand the unique profile of RRBI in females, it will be necessary to identify
potential diagnostic markers that clinicians and researchers may not be currently
assessing. This could be achieved through cognitive interviewing of affected females
and their families to determine whether current measures adequately capture symp-
tom presentation. Based on the literature presented in this chapter, it is imperative
that clinicians not rely solely on standardized measures when evaluating females,
but obtain a thorough and nuanced developmental history addressing the develop-
ment and expression of RRBI across the lifespan.
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The association between sex/gender and ASD raises many questions that still
need to be answered. Further research into sex/gender differences in RRBI has the
potential to improve understanding of the sex/gender prevalence differential and
may grant new insight into the female phenotype. Most of the studies reviewed in
this chapter based their findings on research focusing on people clinically diagnosed
with ASD. As discussed above, factors such as the variance in ASD prevalence
between males and females across different cognitive abilities, ages, ascertainment
bias and diagnostic bias may result in many females (especially those with average
and above-average cognitive abilities) being overlooked (McFayden et al., 2019;
van Wijngaarden-Cremers et al., 2014). Co-occurring conditions such as anxiety,
depression, intellectual disability, and more recently eating disorders may also
affect our understanding of female RRBI presentation. Until such time as more
female-specific instruments are developed, the RRBI female and male profiles may
be suffering from confounding information.

Some of the studies reviewed in this chapter had a majority of male participants,
and although a male majority is representative of the ASD epidemiology, such sam-
pling reduces the applicability of the results to females (Antezana et al., 2019;
Fulceri et al., 2016; Kim & Lord, 2010; Lidstone et al., 2014). Therefore, future
research should include large-scale community based and/or epidemiological stud-
ies which are comprised of large samples of females with ASD. The research should
also include comparison groups of males and females with typical development and
comparison groups of people with other disorders, specifically focusing on anxiety,
eating disorders and obsessive-compulsive disorders. Such research may shed light
on sex/gender differences in ASD in general and specifically in RRBI
presentation.

Some researchers (e.g., Matheis, Matson, Hong, & Cervantes, 2019; Rubenstein
et al., 2017; Ventola et al., 2006) have pointed out discrepancies between informa-
tion obtained from parent- and self-reports and information obtained from clinical,
observational measures when evaluating differences in RRBI among males and
females. Although these discrepancies may be due to parental biases, they may also
stem from an inherent bias in the observational procedures, instruments and scoring
when assessing RRBI. Furthermore, when measured globally RRBI have been
shown to be inadequate in predicting an ASD diagnosis in males and females, but
on a phenomenological level, some RRBI sub-domains highlight key phenotypic
differences between males and females with ASD (McFayden et al., 2019). This
chapter highlighted the differences in assessment of RRBI using measures designed
for autism symptomatology (e.g., ADOS-2, ADI-R) and measures specifically
designed to assess RRBI (e.g., RBS-R, RBQ-2). It appears that measures that target
a broad range of RRBI are better at distinguishing between males and females with
ASD. Therefore, future research should examine sex/gender differences in RRBI
using informant- and self-report measures, clinical observation and comprehensive
RRBI measures.

It is important to note that sex/gender differences with respect to RRBI presenta-
tion can be attributed in part to genetic liability (Szatmari et al., 2012) and to neuro-
logical and hormonal variations (Antezana et al., 2019). The relations between
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certain RRB subtypes and biological disparities in males and females must be inves-
tigated more precisely, by including neurological and hormonal measurements in
future research. Advances in understanding the biological mechanisms involved in
the presentation of RRBI and the sex/gender differences in RRBI will advance diag-
nostic precision and will help to develop more specific and reliable treatments.
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