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A Review of Attention-Deficit/Hyperactivity Disorder in
Women and Girls: Uncovering This Hidden Diagnosis

Patricia O. Quinn, MD, and Manisha Madhoo, MD

ABSTRACT

Objective: To describe the clinical presentation of
attention-deficit/hyperactivity disorder (ADHD) in
women and girls and factors influencing proper
diagnosis and treatment.

Data Sources: A PubMed search was conducted

in April 9, 2012 for English-language publications
from the previous 10 years. Search terms included
attention deficit hyperactivity disorder, attention deficit/
hyperactivity disorder, ADHD, and AD/HD combined
with gender, girls, females, women, continuity,
discontinuity, gap, treatment, untreated, and lack of
treatment.

Study Selection/Data Extraction: A total of 41
articles were reviewed for relevance. Reference lists
from relevant articles were reviewed for additional
publications; sources known to the authors were also
included.

Results: Attitudes about ADHD among individuals
with ADHD and knowledgeable informants (families,
teachers, colleagues) vary on the basis of the
diagnosed individual’s gender. The ADHD prevalence
rates are higher among boys than girls. A low index
of clinical suspicion exists for girls; their presentation
is considered “subthreshold” because inattentiveness
is more prominent than hyperactivity/impulsivity.
Females with ADHD may develop better coping
strategies than males to mask their symptoms. Lastly,
anxiety and depression, common comorbidities in
female patients with ADHD, can lead to missed or
misdiagnosis. If not properly diagnosed and treated,
girls with ADHD experience the same negative
consequences as boys, including poor academic
performance and behavioral problems. Unique issues
related to hormonal effects on ADHD expression and
treatment response are also experienced by women
and girls.

Conclusions: Accurate ADHD diagnosis in women
and girls requires establishing a symptom history and
an understanding of its gender-specific presentation.
Coexisting anxiety and depression are prominent in
female patients with ADHD; satisfactory academic
achievement should not rule out an ADHD diagnosis.
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Attention—deficit/hyperactivity disorder (ADHD) is a common
neurobehavioral disorder characterized by a persistent pattern
of inattention and/or hyperactivity-impulsivity.! In the majority of
cases, symptoms begin in childhood and continue to affect a person’s
functioning well into adulthood. Gender differences have been reported
in the prevalence rates of ADHD, with the published literature indicating
that the prevalence of ADHD in boys is 2- to 9-fold higher than in girls
in clinical samples and 2- to 3-fold higher in epidemiologic samples.?
These findings are consistent with the 3- to 16-fold higher prevalence of
ADHD in boys than in girls across European countries as well.>

The prevalence of ADHD in adulthood appears to be more comparable
between sexes than in childhood, with the estimated prevalence of
adult ADHD being less than 2-fold higher in men versus women (5.4%
vs 3.2%, respectively)*; however, women tend to be older than men
when diagnosed with ADHD.® In addition to differences in rates of
diagnosis, the prevalence of ADHD medication use is lower in girls
and women compared with boys and men.® It behooves us, therefore, to
understand whether the prevalence data from adult ADHD is incorrect
or if childhood symptoms of ADHD are being missed in girls.

Multiple factors may contribute to the lack of ADHD diagnosis in
girls during childhood, including differences in predominant symptoms
(internalizing rather than externalizing) and subtype (inattentive rather
than hyperactive)’; the presence of comorbid psychiatric disorders,
including depression and anxiety,*? which are linked to internalizing
ADHD symptoms; the presence of comorbid obsessive-compulsive
disorder, often accompanied by perfectionistic behaviors,'° that might
mitigate symptoms and delay diagnosis; the need for referral by others
(parents and teachers) for treatment!! and the fact that referrals are
made more often for boys than for girls'?; and the tendency for relational
(covert) aggression to be more prominent than overt aggression in girls'?
and for physical aggression in girls with ADHD to be less prominent
than in boys with ADHD.!*

Taken together, the disparity in diagnosis of ADHD between sexes,
the bias in treatment referral, and the reduced use of medication in
female patients contribute to the underdiagnosis and undertreatment
of ADHD in this population. To assist physicians and mental health
professionals in their understanding of this disparity and to foster more
successful recognition, diagnosis, and treatment of ADHD in women
and girls, the present narrative review will (1) describe the unique
presentation of ADHD in females and the factors contributing to this
presentation, (2) identify the areas to investigate when assessing the
possible presence of ADHD in women and girls, (3) describe the short-
term and long-term consequences of untreated ADHD in females, and
(4) provide strategies for accurate diagnosis of ADHD in women and
girls.

METHOD

Articles cited in this review were identified via a search of PubMed
conducted on April 9, 2012 that was limited to English-language articles
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® Women and girls with ADHD have a distinct symptom
presentation, with internalizing symptoms (eg,
inattentiveness) being more prominent than externalizing
symptoms (eg, impulsiveness and hyperactivity).
Their symptoms are more likely to be overlooked by
knowledgeable informants, and they are less likely to be
referred for diagnosis and treatment.

® Females with ADHD may develop better coping strategies
than males with ADHD and, as a result, can better mask or
mitigate the impact of their ADHD symptoms.

= Missed diagnosis of ADHD in women and girls may occur
when anxiety or depression presents in association with
ADHD because symptoms of ADHD may mistakenly be
attributed to the coexisting condition.

® Greater awareness on the part of health care professionals
regarding the specific symptom profile of ADHD in women
and girls is necessary for proper diagnosis and treatment.

published in the previous 10 years. The search terms included
attention deficit hyperactivity disorder, attention deficit/
hyperactivity disorder, ADHD, or AD/HD combined with
the following general search terms: gender, girls, females,
women, continuity, discontinuity, gap, treatment, untreated,
and lack of treatment. A total of 41 articles were identified
and reviewed for potential relevance to ADHD in women
and girls. Reference lists from relevant articles were also
reviewed for additional publications of relevance. Lastly,
relevant sources known to the authors that were not obtained
from the PubMed search or reference list review were also
incorporated, including data related to self-esteem and peer
relationships in women and girls with ADHD.

THE PRESENTATION OF ADHD
IN WOMEN AND GIRLS

Several characteristics are unique to the expression of
ADHD in women and girls. These characteristics include
specific symptom presentation, greater incidence of low self-
esteem and more difficulty with peer relationships, coexisting
anxiety and affective disorders (including a higher incidence
of treatment for major depression), and the development
of coping strategies that mask underachievement and
performance issues (Table 1).

Although the core symptoms of ADHD as defined by
the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision (DSM-IV-TR)?*® criteria
(inattentiveness, impulsivity, and hyperactivity) are the
same for males and females, inattentiveness is generally
more common than hyperactivity and impulsivity in girls
with ADHD.37827-29 Ag a generality, females have fewer
symptoms as measured by DSM-IV-TR criteria but are just as
impaired as males by these symptoms. In addition, for some
time, it has been known that women and girls with ADHD
are more likely to internalize symptoms and become anxious
and depressed and suffer emotional dysregulation than
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men and boys with the disorder.”® Related to this concept,
normative data for the ADHD Rating Scale-1V* generally
show lower thresholds for females than males.

Inattention is less likely to be observed by teachers because
it is less disruptive in the classroom setting, and schoolwork
is often completed in spite of the challenges noted previously.
Because symptom severity contributes to the likelihood
of referral for treatment,!! girls may be less likely to be
diagnosed and receive treatment. A series of studies explored
these problems as they relate to underdiagnosis for girls
during childhood. One study confirmed that mothers felt
that DSM-IV criteria for ADHD more accurately described
boys than girls.’! In addition, girls who were overlooked by
their teachers were seen by their parents as having ADHD
characteristics,'? perhaps because parents compared their
daughters with other girls, whereas teachers compared these
same girls with their male classmates. A study published in
2009 explored disruptiveness as a factor for gender gap in
referrals of girls.!? Because they are comparing these girls
with their male counterparts, teachers may dismiss the less
obvious signs of ADHD in girls instead of referring them
for an ADHD evaluation. Findings indicate that teachers
referred girls with ADHD alone less often than girls with
ADHD and oppositional defiant disorder or boys with
ADHD.!? Because of the delay in recognizing, diagnosing,
and treating ADHD, girls who were referred were more likely
to demonstrate more severe symptoms.'2

Self-Esteem and Peer Relationships
in Women and Girls With ADHD

Low self-esteem is more prominent in females with
ADHD than in males with ADHD or non-ADHD female
controls.?>?*3 In a population-based study of 10- to 11-year-
old children, girls with ADHD scored lower than boys with
ADHD on the mental well-being, relationship to parents,
and relationship to others subscales on the “I Think I Am”
scale of self-esteem.?? In another study of adolescents (aged
13-16 years), girls with ADHD reported more negative self-
esteem than boys with ADHD and healthy controls on the
Children’s Depression Inventory.?* Additionally, a survey
reported that teachers believe that girls with ADHD are more
embarrassed about their diagnosis than boys.?° Interestingly,
higher levels of executive function deficits in girls are
associated with lower peer acceptance,®® which could further
contribute to diminished self-esteem in girls with ADHD
who exhibit impaired executive function. Poorer self-esteem
may persist past childhood,* and self-esteem among adults
with ADHD has been reported to be lower in women than
in men.?! Research has confirmed these perceptions and
highlighted the fact that women with ADHD struggle with
a more negative self-image than do men with ADHD.?!

Girlsand women with ADHD also tend to be moreimpaired
in social behaviors, peer functioning, and interpersonal
relationships than female controls without ADHD.?+2>3* In
one study that investigated friendship patterns among girls
(aged 6-12 years) with and without ADHD who attended
a summer camp,’* it was reported that girls with ADHD
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ADHD in Women and Girls

Table 1. Gender-Specific Presentation of Attention-Deficit/Hyperactivity Disorder

Gender
Variable Female Male
Predominant subtype”?® Inattentive Hyperactive
Impulsive
Predominant symptoms’ Internalizing Externalizing

Common comorbid

psychiatric disorders®!>-17

Coping mechanisms'®! Work harder

Anxiety disorders
Major depressive disorder
Oppositional defiant disorder

Major depressive disorder
Conduct disorder
Substance use disorders

Develop coping strategies

Other?0-2°

Perception that academic problems,
inattention, and feelings of
depression are more common

Perception that classroom
disruption is more common
Risky driving more common

Promiscuous behavior more common
Higher self-ratings of problems
Greater incidence of low self-esteem
Difficulty with peer relationships

had fewer friends, less stable friendships, and more negative
features (including conflicts) in their friendships than did
girls without ADHD. Similarly, another study of children
(aged 6-10 years) reported that boys and girls with ADHD
exhibited impaired peer relationships compared with
children without ADHD; however, the negative impact of
conduct problems on peer relationships was the strongest in
girls with ADHD.? Difficulties in social interactions in girls
with ADHD may stem from their choice of action in social
situations; one study reported that to reach the same social
goals, 6- to 12-year-old girls with ADHD are more likely to
respond to hypothetical social vignettes with negative and/
or aggressive actions than girls without ADHD.*> However,
not all studies report strong gender differences in social
impairment. At least one study reported that boys and girls
with ADHD exhibited similar levels of impairment relative
to children without ADHD on the “problem with peers”
and “activity with peers” items of the Social Adjustment
Inventory for Children and Adolescents.*®

Common Psychological Comorbidities
in Women and Girls With ADHD

Anxiety and affective disorders are common comorbidities
in girls with ADHD®® and have been reported to persist
into adulthood.'>~17 Significantly higher lifetime prevalence
rates were reported in girls (aged 6-18 years) with ADHD
versus age-matched healthy controls for major depression
(17% vs 1%, respectively) and multiple (ie, more than 2)
anxiety disorders (34% vs 5%, respectively).> Women with
ADHD are also more likely to exhibit specific phobias and
generalized anxiety disorder than men with ADHD.’ In an
11-year follow-up study, girls with symptoms of ADHD
that persisted into adulthood had higher rates of conduct
disorder and bipolar disorder than controls.!® Women with
ADHD that was not diagnosed until adulthood were more
likely to have a history of depression and anxiety than those
without ADHD.?

Whether these comorbid disorders are independent of
ADHD or develop as a consequence of untreated ADHD,
their presence can decrease the likelihood that ADHD will
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be diagnosed.’”*® Female patients primarily exhibiting
symptoms of inattentiveness tend to report low levels of
arousal and may be diagnosed with dysthymia rather than
ADHD, women exhibiting combined symptoms with high
energy and impulsivity could be misdiagnosed with bipolar
disorder, and girls presenting with anxiety or depressive
symptoms may be treated for these disorders without
ADHD ever being considered.*>*® In support of this latter
notion that comorbidities can influence ADHD diagnosis, a
nationwide survey reported that more young girls than young
boys were treated with antidepressants before receiving
treatment for ADHD (14% vs 5%),? reinforcing the notion
that pharmacotherapy in female patients tends to be targeted
toward such non-ADHD conditions.

Perception of Symptom Presentation in Women
and Girls With ADHD by Knowledgeable Informants

Knowledgeable informants (eg, families, teachers,
colleagues) may be more likely to overlook ADHD symptoms
in women and girls and are therefore less likely to refer them
for diagnosis or treatment. A study published in 2009 explored
the reasons for this gender gap in referrals for treatment by
teachers of girls.!? In this study, parents and teachers read a
series of vignettes that differed only in whether the name of a
boy or girl was used. Both parents and teachers indicated that
they were less likely to seek or recommend ADHD services
when the vignette used a girl's name.!> Another study
reported that symptom severity had the greatest influence on
referral for treatment for teachers,'! but that despite teachers
viewing girls with ADHD as significantly more impaired
than boys with ADHD, medication was considered as a
treatment strategy less often for girls.!!

The contribution of these various factors to the lack
of ADHD diagnosis in girls is further supported by the
perceptions of parents, educators, and the general public.
As previously noted, mothers of girls with ADHD reported
that DSM-IV criteria for ADHD more accurately described
boys than girls.*! Consistent with this finding, in a survey
of the general public and teachers, a substantial proportion
held the belief that ADHD is more common in boys than
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girls and that girls are diagnosed later than boys because
they suffer silently and do not act out as noticeably as do
boys with ADHD.?® In the same survey, more girls than boys
with ADHD reported that they were not currently receiving
treatment for their ADHD.?

CIRCUMSTANCES THAT SUGGEST THE NEED TO
INVESTIGATE FOR ADHD IN WOMEN AND GIRLS

When Other Family Members Have ADHD

The current consensus of expert opinion is that ADHD
has no simple etiology; both genetic and environmental
factors seem to play a role in the risk for ADHD.*! However,
there is little doubt that ADHD shows a familial tendency,
with a previously published review suggesting that having
a first-degree relative with ADHD is associated with a 2-
to 8-fold increased risk of ADHD.*? Twin studies indicate
76% heritability in ADHD, but none of the candidate genes
studied to date fully account for the risk of ADHD, suggesting
that heritability results from a combination of genetic
variations and interactions.*> A review of the literature
from 1997 to 2012 indicated that genetics and environment
are not separate concepts, and the effect of genetic variants
may be to increase sensitivity to environmental factors. In
addition, the increased risk associated with a positive family
history may also apply to comorbid behavioral problems,
substance abuse, and affective disorders.** It should be noted
that a family history of documented or suspected ADHD
should raise the clinical index of suspicion regardless of
gender. However, in the case of a female patient presenting
with behaviors characteristic of ADHD, it should serve as an
indication that ADHD may be the primary condition rather
than any other psychiatric disorder.

When Problems Arise in the Classroom

To address the problem of girls with ADHD not being
referred for treatment by teachers and to prevent girls
with ADHD from being overlooked in the classroom,
it is important to screen girls who are not doing well or
require extra help to succeed. In a retrospective analysis
of young women (mean age of 19 years) diagnosed with
ADHD as children, ADHD was recognized as contributing
to impaired academic progress by the parent but not by the
individual with ADHD.* Lack of academic progress also
resulted in an increased use of tutoring services, repeating
of grades, and placement in special education classes for
girls with ADHD compared with controls.*!> Educational
impairments were also reflected in lower rates of graduation
from high school in girls with ADHD compared with non-
ADHD controls.®

When Behavior Disorders
and Problems With Relationships Appear

Oppositional defiant disorder and conduct disorder
occur with greater frequency in girls with ADHD than
in controls®? and could play a role in the problems with
relationships (particularly with their mothers'®) that are
observed in girls with ADHD.#*?” Girls with ADHD tend
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also to engage in socially maladaptive behaviors such
as aggression® more often than healthy controls, which
could contribute to problems with peer relationships. If
problems in these areas develop, a girl should be referred
for an evaluation for underlying ADHD rather than simply
focusing on her behavioral issues.

When There Is Risky Sexual Behavior

Although risky sexual behavior and unplanned pregnancy
are not typically examined as outcomes when ADHD is
assessed using rating scales, they are risks associated with
impulsivity. In a survey among teachers (grade 8 and above),
more reported that they observed promiscuous behavior
in girls with ADHD (44%) than in boys with the disorder
(28%).2° In addition, a decreased likelihood of condom use
during sexual encounters was reported in a sample of female
college undergraduates with ADHD when compared with
females without ADHD and males with ADHD*; however,
this study did not report any differences in unplanned
pregnancy rates between girls with and without ADHD,
indicating that additional data are needed to more clearly
define the relationship between ADHD and the risk of
unintended pregnancy in girls and women with ADHD. In
contrast, another study found that higher ADHD symptom
scores in young women were associated with an increased
likelihood of several high-risk sexual behaviors, except
inconsistent condom use, and the acquisition of sexually
transmitted diseases.”” A Finnish study found that girls
with externalizing problems during childhood (eg, conduct
problems and hyperactivity) have a significantly increased
risk of becoming mothers before age 20 years.*®

When Hormonal Fluctuations May Affect Functioning

Itis also important to consider the role of neuroendocrine
factors in the expression of ADHD symptoms in women
and girls. Preclinical studies suggest that estrogen hormones
play an important role in the development and plasticity
of midbrain dopamine neurons.* The neurobiology of
dopaminergic function in ADHD is complex, but most data
suggest a hypofunction of dopaminergic systems in adults
with ADHD (see Del Campo et al*® for a recent review). To
date, the interplay of endocrine factors with dopaminergic
function in individuals with ADHD has received limited
attention, yet there is clear evidence that endocrine systems
interact with the central dopamine systems implicated in the
etiology and expression of ADHD. A functional magnetic
resonance imaging study in healthy women (mean age
of 29 years) demonstrated correlations between ovarian
steroids (estradiol and progesterone) and neural activity
in the amygdala, hippocampus, and orbitofrontal cortex.”!
Because these regions play key roles in decision-making and
emotional and social behavior,?! it could be speculated that
fluctuations in these hormones modulate the preexisting
impairments in these behaviors observed in women with
ADHD.

Sex differences in cortical and striatal dopamine release,
as well as on cognitive function and sensation seeking,
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have been observed between healthy men (mean age of 28
years) and women (mean age of 25 years) in response to
oral amphetamine; this effect was speculated to be related
in part to gonadal hormones.”* The subjective euphoric
and stimulating effects of oral amphetamine in healthy
women (mean age of 25-26 years) have been reported to
be greater during the follicular phase than the luteal phase
of the menstrual cycle, with these effects being positively
correlated with estradiol and negatively correlated with
progesterone.”>* Furthermore, transdermal estradiol
administration had stimulating effects when administered
alone and increased the stimulating effects of amphetamine,
as measured by the Stimulant Sedative Questionnaire, in
healthy young women (mean age of 23-26 years).”

The relationship between gonadal hormones and
dopaminergic function has implications for women with
ADHD. The differential response to stimulant drugs in
the presence of estrogen suggests that ADHD medications
may need to be titrated throughout the menstrual cycle for
optimal symptom control.** Premenstrual magnification
of ADHD symptoms has been described in at least 1 case
study® and is an area worthy of future clinical research.

In addition to estrogen and progesterone, the role of
thyroid hormone on ADHD symptoms should be considered.
It has been shown that healthy 4-year-old children with
thyroid-stimulating hormone levels in the high normal
range had a higher risk of exhibiting ADHD symptoms, as
did those with low free thyroxine levels.*® Given the higher
incidence of thyroid disorders in women than in men®” and
the growing evidence of the role of thyroid hormones in
brain development and function,® and a possible association
with thyroid hormone receptor insensitivity,*® the role of
thyroid hormones in the etiology and expression of ADHD
in women and girls should be further examined.

SHORT-TERM AND LONG-TERM
CONSEQUENCES OF MISSED DIAGNOSIS
OR MISDIAGNOSIS OF ADHD

The short-term effects of undiagnosed or undertreated
ADHD in girls sets the stage for the range of academic
and social problems during childhood and adolescence?
that have been briefly discussed previously. In addition,
the symptomatology and functional impairments present
during the formative years are likely to continue into
adulthood.*'%% Women with ADHD continue to experience
lower self-esteem and more anxiety than women without
ADHD.* These women tend to respond to life stressors with
emotion and feel a lack of control over their situation,.?33
which translates into difficulties in coping with home
life,? feelings of disorganization,®! somatization (including
headaches, stomachaches),? and/or sleep difficulties.?®%* As
such, children and adolescents with recurrent complaints of
headaches, stomachaches, or musculoskeletal pains without
associated pathology should be screened for psychiatric
disorders.%* Clinicians should also be aware that gender
may affect the type of psychopathology associated with the
somatic complaints.®
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In addition, there is an economic cost associated with
untreated ADHD that may not be fully appreciated until these
women enter the workforce and assume responsibility for
their own financial support. Overall, the behavioral problems
associated with adult ADHD can lead to performance issues
in the workplace that negatively affect the quality and quantity
of work completed.®> Women with ADHD are also treated by
mental health professionals more often than women without
ADHD and spend more time in treatment,*? suggesting that
medical costs are more substantial for these women.

STRATEGIES FOR ACCURATE DIAGNOSIS
OF ADHD IN WOMEN AND GIRLS

Increased awareness among health care professionals
that ADHD is an important medical issue in women
and girls is critical for ensuring proper diagnosis and
treatment. It has been suggested that women often seek
help for their symptoms on their own,?' but they may not
be aware that ADHD is responsible for the problems they
are experiencing. Although female patients have been less
likely to receive ADHD medications in the past, a review
published by Cornforth and colleagues® suggested that the
efficacy and tolerability of ADHD medications is similar in
male and female patients, and a review of outcomes from
the Multimodal Treatment Study of Children With ADHD
found that girls were more likely than boys to have favorable
long-term (36 months) outcomes with ADHD medication.®’
Growth rates in medication use suggest that the treatment
of adult ADHD in women is increasing,’ possibly because of
increased awareness of the presentation of ADHD symptoms
in women and a subsequent diagnosis of ADHD.

Several factors play key roles in establishing an accurate
ADHD diagnosis in women and girls. It is essential to
establish a history of ADHD symptoms, with special
attention to identifying past and current behaviors consistent
with the characteristic presentation in female patients (eg,
inattention, emotional reactivity, decreased self-esteem,
academic difficulties, and risky behavior). Specific inquiries
should be made to identify behaviors suggestive of comorbid
anxiety and depression. Self-evaluation of functioning both
at home and with peers should be encouraged, in addition
to assessment of academic achievement and workplace
success. Because girls may work hard to maintain classroom
performance, satisfactory academic achievement does not
rule out ADHD in girls. Parents may often be the first to
report difficulties seen in the home that are missed or not
present in school, particularly if the individual receives
additional support in the home. Poor peer relationships,
anxiety, or self-esteem issues and/or somatic complaints
may be initial clues to the impact that ADHD symptoms are
having on girls and women in school, at work, or at home.

CONCLUSIONS

Attention-deficit/hyperactivity disorder is an
underdiagnosed and undertreated condition especially in
women and girls, often being discounted in favor of other
comorbid psychiatric disorders. In part, the underrecognition
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of ADHD in women and girls may be due to a symptom
profile (ie, more inattentive and less hyperactive/impulsive
than males) that is less likely to be disruptive in the class
or in the workplace.?’ Greater awareness on the part of
health care professionals of the behavioral characteristics
of ADHD in women and girls is necessary to uncover the
disorder and adequately serve and treat this neglected patient
population.
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