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Abstract

Purpose of review In childhood, attention-deficit/hyperactivity disorder (ADHD) is diagnosed three to 16 times more fre-
quently in males compared to females, yet in adulthood, nearly equivalent numbers of males and females are diagnosed with
ADHD. Relatively few studies have prioritized examination of sex differences in ADHD even though sex differences may
have critical implications for the identification and treatment of ADHD in females and males. This review highlights current
research on sex differences in ADHD across the lifespan that has emerged from cross-sectional and prospective longitudinal
studies of youth, adult-ascertained samples, and registry studies.

Recent findings Accumulating research suggests that both males and females with ADHD experience widespread impair-
ment across the lifespan. Some evidence of sex differences emerged, although effects have generally been modest in size.
Summary Continued research that includes females and males with ADHD is needed to clarify the nature of sex differences
in ADHD. Research that focuses on equitable identification of ADHD in males and females, disentangles the effects of sex
and gender, probes underlying mechanisms of sex differences, and addresses the clinical impact of sex differences in ADHD

must be prioritized.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is one of
the most common childhood disorders, which is character-
ized by developmentally inappropriate levels of inattention
and/or hyperactivity/impulsivity and widespread impairment
in academic and social domains [1]. At least 11% of chil-
dren in the United States are diagnosed with ADHD [2], and
although estimates vary considerably (i.e., 3:1-16:1 male to
female prevalence ratios; [3, 4]), the majority of youth diag-
nosed with ADHD are male. Male youth with ADHD are more
likely than female youth to display hyperactive and impul-
sive behavior that may expedite referral and diagnosis [5,
6], and as a result, extant research on ADHD has histori-
cally been based on samples comprised predominantly or
exclusively of male youth. Relatively little is known about
females with ADHD and whether there are sex differences
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in the etiology and course of the disorder. Sex differences
in ADHD may have critical implications for the identifica-
tion and treatment of ADHD in females and males. Accu-
mulating research using various methodologies, including
child-ascertained studies, prospective longitudinal studies,
adult-ascertained studies, and registry studies, has explored
sex differences in ADHD. This review highlights current
research on sex! differences in ADHD in order to direct
future research on this topic.

Cross-Sectional Studies of Youth Diagnosed
with ADHD in Childhood

Some of the earliest studies of sex differences in ADHD
have emerged from childhood-ascertained samples of youth
with ADHD. These studies have generally included very few
females and have often been underpowered to detect sig-
nificant sex effects. However, several meta-analytic reviews

1 Sex, rather than gender, is discussed as the differences between
females and males with ADHD are posited to reflect a sex difference
[4, 43]. While these terms are often used interchangeably, sex refers
to biological differences between males and females whereas gender
represents the social, cultural, and psychological traits of males and
females [47].
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have integrated cross-sectional findings across these stud-
ies [5-7] and helped to advance understanding of sex dif-
ferences in childhood ADHD. With the exception of males
displaying more hyperactive/impulsive behavior and aggres-
sion relative to females, meta-analytic findings of childhood
ADHD have shown relatively few sex differences in symptom
severity or impairment based on parent and teacher ratings.
Overall, meta-analytic findings show that male and female
youth with ADHD demonstrate profound impairment across
academic, cognitive, behavioral, and social domains. Interest-
ingly, some evidence also has emerged showing female youth
experience greater impairment relative to male youth in
other domains, including higher levels of inattention, lower
intellectual functioning, and greater family adversity [5].
However, somewhat inconsistent findings have emerged in
other areas of interest, including internalizing symptoms. A
small effect showing greater internalizing symptoms among
female versus male youth with ADHD emerged in one meta-
analysis [6], although in the earlier meta-analysis [5], male
youth from community samples demonstrated higher levels
of internalizing symptoms relative to females within com-
munity samples; a sex effect did not emerge among clinic-
referred youth.

Referral status has emerged as a moderator of sex dif-
ferences in meta-analyses [5, 6]. A pattern emerged show-
ing that ADHD was associated with less severe impairment
in females relative to males within community samples,
although in clinic-referred samples, females with ADHD
demonstrated similar, if not more severe, impairment rela-
tive to males. This pattern of effects is consistent with the
gender paradox, which posits that neurodevelopmental disor-
ders, such as ADHD, while identified less frequently among
females than males, are associated with greater dysfunction
in females relative to males [8]. The relatively greater dys-
function reported among females with ADHD relative to
males with the disorder in clinic-referred samples also calls
attention to potential issues in the identification and diagno-
sis of ADHD in female youth. There is evidence that females
with ADHD must demonstrate a relatively more severe pat-
tern of symptoms and impairment compared to their male
counterparts in order to be referred for diagnosis [9]. Par-
ent and teachers, the primary informants for diagnosis of
ADHD, have been shown to be less likely to identify ADHD
symptoms in female youth compared to males, even when
females and males present with the same ADHD symptoms
[10, 11]. These sex-specific reporting issues may reflect lim-
ited familiarity with the female ADHD phenotype among
parents and teachers, but also raise questions about whether
current diagnostic criteria for ADHD are sufficiently sensi-
tive to detect ADHD in females [9, 12].

According to the DSM-5-TR [1], diagnosis of ADHD
requires that symptoms have emerged prior to the age
of 12, a noted shift from previous editions of the DSM,
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which had required symptoms to have emerged by age 7.
It is likely this diagnostic change has contributed to the
increasing numbers of female youth identified and treated
with ADHD in recent years [13], as symptoms of ADHD
may become more obvious among females during social
and educational transitions that occur later in childhood
[14]. Recent studies of female youth diagnosed with DSM-5
ADHD may reflect a more heterogeneous presentation of
female ADHD compared to samples of female youth with
ADHD included in past meta-analyses from more than
20 years ago. Thus, continued study of sex differences in
DSM-5 diagnosed youth is needed to clarify the nature of
sex differences in childhood ADHD.

Prospective Longitudinal Studies of Youth
Diagnosed with ADHD in Childhood

Sex differences have also been studied in several prospec-
tive longitudinal studies following youth diagnosed with
childhood ADHD into adolescence and adulthood. Initial
prospective longitudinal studies of ADHD have included
both female and male youth [15-17] and similar to cross-
sectional studies, show ongoing ADHD symptoms and wide-
spread impairment that persist across the lifespan for both
males and females. ADHD is a chronic disorder that persists
into adulthood for the majority of individuals [18]. Addi-
tionally, new age-specific problems have been identified
among female and male youth as they age into adolescence,
including risky driving, intimate relationship problems, and
financial dependence [19]. While there is some evidence
that externalizing problems and substance use problems may
be more relevant to males than females, these effects were
not consistently reported [15, 20]. Similarly, there is also
evidence that females diagnosed with ADHD in childhood
demonstrate significantly greater internalizing problems
and suicidality relative to males with ADHD and females
without ADHD [16]. However, these effects have not always
emerged [15] and may be affected by other clinical factors
such as pubertal status [21]. Importantly, individuals in these
studies had been diagnosed with ADHD in the 1980s and
1990s and very few females were included in these studies,
limiting statistical power to detect sex differences.
Prospective longitudinal studies exclusively focused on
females with and without childhood ADHD have also raised
questions about potential sex differences in ADHD. These
studies show that most females with childhood ADHD dem-
onstrate profound impairment into adolescence and adult-
hood relative to females without childhood ADHD and
have identified a number of areas of impairment that have
not emerged as consistently from earlier prospective stud-
ies that have included mostly males with ADHD [22, 23].
These impairments include very high rates of depression
and self-harm, earlier engagement in sexual behavior, and
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intimate partner violence [23]. Additionally, higher rates
of academic underachievement, unplanned pregnancy, and
employment problems were identified among females with
childhood ADHD compared to females without ADHD, and
while these concerns have been identified in predominantly
male samples, these problems may have differential conse-
quences for females with ADHD compared to males with the
disorder. Thus, continued study including males is needed to
clarify the effects of sex on the longitudinal course of ADHD.

Adult-Ascertained Studies of Women with ADHD

In adulthood, nearly equivalent numbers of females and
males are identified with ADHD [24], offering additional
opportunities to examine sex differences in the disorder.
There has been an influx of popular books highlighting per-
sonal accounts of women with ADHD, which have raised
questions about potentially unique difficulties associated
with the disorder in females. However, empirical research on
sex differences in adulthood is quite limited. Recent narra-
tive reviews exploring sex differences in adults with ADHD
suggest females with ADHD may have higher lifetime preva-
lence rates of anxiety, depression, somatic symptoms, and
bulimia compared to males with ADHD; substance use dis-
order and antisocial behavior may be more often reported
among males with ADHD compared to females with the
disorder [20, 25]. There is also some evidence that females
with ADHD may be more likely to have a childhood history
of sexual abuse, higher rates of psychiatric admissions [20],
and report more functional impairment [25]. However, these
sex differences have primarily emerged using self-report
rating scales, and have not clearly emerged using objec-
tive ratings, raising questions about the robustness of these
effects. It may be that the self-reported differences reported
between males and females reflect gender rather than sex
differences [20, 25]. Regardless of ADHD status, women are
more likely than men to disclose distress and seek treatment
[26], behavior that is differentially socialized in females rela-
tive to males [27].

Recent accounts of parents with ADHD also raise ques-
tions about potential sex and/or gender differences in family
functioning among mothers and fathers with ADHD. ADHD
is highly heritable and it is estimated that at least 25-50%
of youth with ADHD have a parent with the disorder [28].
Parents may first identify their own ADHD after learning
about the disorder as their child is diagnosed, and this may
be a particularly important opportunity for identification of
adult females with ADHD, as mothers are more likely than
fathers to be seek out diagnosis and treatment for their child
[29] and more likely to seek treatment for themselves [26].
The majority of research on parental ADHD has focused
on mothers with ADHD, while few studies have included
samples sizes sufficient to test differences between mothers

and fathers. Maternal ADHD has been associated with
ineffective parenting and negative child outcomes such as
conduct problems [28]. Among youth offspring of women
with ADHD, there is reduced efficacy of evidence-based
treatments for youth with ADHD [30]. Although negative
family outcomes have also been associated with paternal
ADHD [28], there is some evidence that the effects of
parental ADHD may be moderated by parental role. Moth-
ers are more likely to shoulder the majority of parenting
responsibilities within their household. Thus, the burden
of parenting may be substantially greater for mothers with
ADHD compared to fathers with ADHD. The effect of
paternal ADHD on family functioning may be similar when
fathers are actively involved in daily caregiving, but may be
minimal when not involved [30]. Although these caregiving
effects may be attributable to gender rather than sex, the
underlying biological changes that occur in the transition
to parenthood have received relatively little study among
women with ADHD and may elucidate opportunities for
treatment [31].

Registry Studies Including Males and Females
with ADHD

Large registry studies of population-based health care reg-
istries and insurance claims databases have also identified
sex differences in ADHD, including higher rates of psychi-
atric burden and early mortality among females with ADHD
relative to males [13, 32-34]. These studies are well pow-
ered to detect sex differences in ADHD and offer notable
external validity as individuals with ADHD are included
who do not necessarily self-select into traditional clinic- or
community-based research studies. Additionally, these large
registry studies allow for study of sex differences across
development. For example, a recent study using a Swedish
population registry that included 37,591 females identified
with a diagnosis of ADHD showed that females were diag-
nosed approximately four years later than males with the
disorder [34]. Females with ADHD had higher rates of psy-
chiatric comorbidity, pharmacological treatment, and health
care utilization when compared with males with ADHD and
females without ADHD, and these effects were identified
prior to being diagnosed with ADHD as well as after being
diagnosed with ADHD. As another exemplar, a recent report
from the Centers for Disease Control and Prevention using
insurance claims data showed that stimulant prescription use
rose exponentially from 2020 to 2021, particularly among
women [13]. These data may suggest improved access to
care for females with ADHD, although insurance claims data
lack important diagnostic and contextual detail raising ques-
tions about whether the women who received treatment for
ADHD actually had a valid diagnosis of ADHD.
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Conclusion

This review integrates studies of sex differences in ADHD
that have emerged across child- and adult-ascertained stud-
ies, prospective longitudinal, and large-scale registry studies.
Despite marked variation in the methods used in these stud-
ies, converging findings highlight profound and widespread
impairment associated with ADHD in females and males
challenging the historical notion that ADHD is a male dis-
order. Some evidence of sex differences emerged, although
effects have generally been modest in size. Several clinical
research priorities to advance sex differences research in
ADHD are described below.

Priority #1: Research on Identification of ADHD
in Females

Research focused on early detection of ADHD in females
must be prioritized. Although nearly equivalent numbers
of males and females are diagnosed with ADHD by adult-
hood [24], males are identified at least three to 16 times
more frequently than females in childhood [3, 4]. ADHD is
a disorder purported to emerge prior to the age of 12 years
old [1]. Thus, opportunities for early intervention may be
disproportionately missed for females. The consequences of
later diagnosis are not well understood. However, emerging
research on the adult functioning of females with ADHD
suggest profound social dysfunction, low self-esteem, and
depression [35]. These co-occurring problems may emerge
as a result of missed opportunities to address ADHD earlier
in development. These co-occurring issues may also co-
occur with ADHD in females across development, compli-
cating diagnosis of ADHD.

The sudden uptick in stimulant use for adult females
[13, 36] in 2020-2021 during the height of the COVID-19
pandemic has also raised questions about accurate assess-
ment of ADHD in females. During that time, digital startups
prescribing stimulants online emerged prominently, and it
is unknown whether evidence-based practices were used
to diagnose ADHD [37]. A rise in relatable social media
content emerging from the neurodiversity movement may
have also led females to self-identify with ADHD and sub-
sequently advocate for diagnosis and treatment. Yet misin-
formation about ADHD is rampant online [38], which may
propagate misdiagnosis.

Priority #2: Disentangling the Effects of Sex
and Gender

When sex differences in ADHD have emerged, they have
been relatively modest in size, and have often emerged in
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social and affective domains. Notably, evidence of social and
affective dysfunction in female with ADHD has emerged
across child- and adult-ascertained samples [6, 25], prospec-
tive longitudinal work [16, 23, 39], and registry studies [13,
32, 34]. However, it is possible social and affective distress
among females in child focused studies reflect potentially
distinct processes from adult focused studies. For example,
higher rates of suicidal behavior among females with child-
hood ADHD relative to males with the disorder may reflect
a biological (i.e., sex-based) difference [40]. On the other
hand, high rates of depression in adult-ascertained samples
of women with ADHD may reflect gender-based social
norms that emphasize seeking treatment in females rather
than males [26, 27] or demoralization related to being mis-
understood and/or misdiagnosed for years. It is critical that
this work address unique female developmental milestones,
including pubertal development, pregnancy, and menopause,
which have largely been unstudied among females with
ADHD. Some emerging work suggests these developmental
milestones may impact the expression of ADHD symptoms
and related impairment in females [21, 41].

Priority #3: Mechanisms Underlying Sex Differences

The majority of studies reviewed examined sex differences
in symptoms and psychosocial impairment measured using
self-report questionnaires, collected from parents, teachers,
and individuals with ADHD themselves. However, self-
report methodology is limited in advancing understanding of
mechanisms underlying potential sex differences in ADHD.
Neurocognitive, genetic, brain imagining, and hormonal
mechanisms have been proposed to as potential mecha-
nisms underlying sex differences in ADHD. To date, there
has been a lack of consistent findings in studies examining
sex differences in neurocognitive, genetic, brain imaging,
and hormonal mechanisms [42]. However, this work has the
potential to advance sex differences research in ADHD. For
example, Arnett and colleagues [43] found that sex differ-
ences in the prevalence of ADHD can be explained by dif-
ferences in the mean and variance of cognitive performance
between female and male youth. More research examining
sex differences across levels of analysis may help to further
clarify the nature of sex differences in ADHD.

Priority #4: Clinical Translation of Sex
Differences Research

It is important that studies examining sex differences in
ADHD inform interventions for females and males with
ADHD. To date, studies that have examined potential sex
differences in response to evidence-based treatment for
ADHD have not identified meaningful differences [44, 45].
However, accumulating research showing higher rates of
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psychiatric comorbidity and treatment utilization among
females with ADHD, yet lower rates of treatment for ADHD
[13, 34], suggest additional research is needed to enhance
existing interventions for females with ADHD [46]. Par-
ticipatory research may hold particular promise in ensur-
ing that sex differences research is clinically meaningful.
Participatory research seeks to actively involve stakeholders
in research planning and design to ensure that research is
aligned with and reflects the values, priorities, and interests
of those being studied.
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