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Abstract

Introduction: Attention-deficit hyperactivity disorder (ADHD) for many years has been
thought to occur mainly in the male population. However, recent studies and change in
professionals' perception allowed us to understand that there are significant differences
between predominant features related to the gender of the affected person, which changes our
look at how the condition may exhibit in women.

Current state of knowledge: In this review, we provide a general look at the disorder, its
characteristics in the young and adult population, differences in symptoms and finally - how
it may prove difficult to diagnose this condition among women. Several factors that could
contribute to development of ADHD were listed in literature, among them genetics, prenatal
period, diet and parents’ emotional wellbeing. Concerning women, they are considered to
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internalize their psychological struggles, such as depression and stress more often than men,
rendering them more susceptible toward suicidal behaviors and making diagnosis harder.

Conclusions:When it comes to diagnosis in women, the main difficulty is that the symptoms
are presented in a different way compared to men suffering from the same disorder. Because
of those reasons, it’s harder to make a proper diagnosis. Therefore, further studies, taking
account of affected one’s gender needs to be conducted, while medical professionals have to
be more cautious.
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Introduction and purpose

Attention-deficit and hyperactivity disorder (ADHD) was first described in 1798 by Scottish
physician Sir Alexander Crichton. He noticed that some people have more difficulties
focusing on their activities than others. His observations were consistent with modern
descriptions of ADHD in DSM-IV [3]. It is the most common neurodevelopmental disease in
childhood, affecting millions of children every year. According to a survey from 2016, over
6.1 million children aged 4-17 had ADHD and boys were more likely to be diagnosed with it
compared to girls (12.9% to 5.6%). Moreover, 6 in 10 children with ADHD have at least one
more mental, emotional or behavioral disorder. Therefore, it is not uncommon that ADHD
comes with other comorbidities such as anxiety (33%), depression (17%), autism spectrum
disorder (14%) or even Tourette syndrome (1%) which in some cases makes it difficult to
give a proper diagnosis [2]. The risk factors include: low birth weight or premature birth;
brain damage during pregnancy or later in life, and also epilepsy. ADHD tends to run into
families, therefore genetics play a crucial role in inheriting that disease [6]. Moreover, there is
some evidence showing that maternal thyroid dysfunction puts children at risk to develop this
disease [7,8]. ADHD was once thought to be a predominantly male disorder. However, recent
studies show subtle, but significant differences in the symptom profile, which indicates the
importance of proper diagnosis of women with ADHD who can be unrecognized for many
years leading them to struggle with more severe symptoms later in life [9,10].
This review analyzed the available studies using the "PubMed" database, and the search
criteria used the search term "ADHD in women". The work focuses on gender differences in
ADHD and difficulties with the diagnosis in women. The aim of the work is to assess the
importance of implications of these differences.

The state of knowledge

ADHD in adults

It is thought that in order to be diagnosed with ADHD, behavior of the patient must fall into
two of the following categories: inattentiveness and hyperactivity or impulsiveness. However,
it is not always the case and patients can present only symptoms out of one category. For
example, there can be inattentiveness without hyperactivity and vice versa. A disorder, first
diagnosed in childhood, often continues into adulthood with persistent symptoms which can
lessen with age, especially hyperactivity while the inattentiveness gets worse because of the
pressure of adult life [4,5]. It is believed that ADHD cannot develop in adults for the first time
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therefore in order for it to be diagnosed, the symptoms have to be present in childhood [11].
Klassen et al. conducted a study which included 335 children where they used a health-related
quality of life questionnaire (HRQL) and came to the conclusion that ADHD had a significant
impact on multiple domains of HQRL. Moreover, in comparison to normative data, children
with ADHD had more parent - related problems. Parents’ emotional wellbeing, as well as
their time to meet their own needs were also significantly affected [12]. Environmental factors
can also have an impact on the course of the disease. There is some evidence that insufficient
diet and chronic deficiencies of iron, zinc and magnesium can deepen symptoms of ADHD in
children and the intake of low glycemic food can help to reduce the symptoms as well as
polyunsaturated fatty acids [14,17]. Beyens et al. made a review that contained forty years of
research showing that there is correlation between children's media use and ADHD- related
symptoms [15]. In the time of the COVID pandemic, patients with ADHD had experienced
worsening of their wellbeing. However, interestingly children with ADHD during lockdown,
due to minimal exposure to the school-related stress, were less likely to be susceptible to
anxiety [16]. Another component affecting the course of ADHD is the prenatal period, which
is crucial in the development of that brain abnormality. For instance, maternal hypothyroidism
in early pregnancy was associated with a bigger number of symptoms in children,
independently of other factors, which indicates the importance of environmental factors that
have an impact on the development of ADHD.
ADHD has an early onset in life and can persist across the lifespan, with some differences
among the patients. Among adults, we can distinguish three subtypes: inattentive subtype,
hyperactive/impulsive subtype and combined subtype while the hyperactive/impulsive and
combined being the least and the most common subtype respectively. The
hyperactive/impulsive subtype was more frequently observed in females, while the inattentive
subtype was more frequent in males. In addition, this subtype showed worse quality of life
and more often anxiety disorders [15]. This data is contradictory to previous study where no
sex differences between subtypes were noted [18].
Symptoms in adults with ADHD may present differently than in children as hyperactivity,
impulsivity and inattention has to become less visible in an adult world. Adults are more
likely to describe their symptoms as inner restlessness, talkativeness or inability to sit still in
meetings when it comes to hyperactivity. Impulsiveness may be expressed by difficulties in
maintaining long-lasting relationships or keeping a job. Feeling of boredom, procrastination
and inability to make decisions are just a few examples of inattentiveness. Generally speaking,
adults with ADHD perform worse in life due to these reasons. For instance, they are less
likely to finish college, experience difficulties in all employment- related aspects, and have
poorer parent- child relationships. Moreover, individuals with ADHD are more of risk-takers
compared to people without ADHD. They are more prone to drive dangerously, to be
diagnosed with substance use disorder (SUD), to hurt themselves. Criminality is another
phenomenon associated with ADHD. Studies estimated that around 40% of prison male
inmates struggle with the disease [19].

ADHD in women

Different charts are used to determine the disease. It is often difficult since everyone is
different and the rating scales which are used provide only a snapshot of a patient's life based
on a strict symptoms list and when it comes to females, they are less likely to point out their
symptoms than males do [9,13]. Most of the time they happen to be diagnosed later than
males. It could be due to multiple reasons such as differences in predominant symptoms
(women are more likely to internalize them than externalize), presence of depression or
anxiety as comorbid psychiatric disorders as well as obsessive- compulsive disorder and also
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that criteria are made mainly for boys and not for girls [20]. They are more likely to present
inattentiveness than males do [1]. One study from 2021 recruited 709 patients with tic
disorders and other neurodevelopmental disorders such as ADHD and it showed that sex had
significant impact on ADHD symptoms; women had more emotional problems compared to
males [24]. It is known that boys are more likely to show risky behavior, however women
with ADHD have an earlier onset of sexual activity, which can for some patients make them
promiscuous. Moreover, inability to plan the future which can result in lack of constructive
activities and occupations, lead them to the feeling of being overwhelmed and anxiety which
push them to self-harm and substance use [21]. A comparative study done by Babinski et al.
which compared 162,263 women and 225,705 men with ADHD showed that women were
more frequently than men to have depression and the female sex was associated with suicidal
ideation and a higher number of suicide attempts [22]. In a situation when some disease
occurs more or less frequently in women as compared to men, firstly the hormonal impact is
investigated. It is known that estrogen and progesterone levels have various brain effects
which can affect emotional behavior. Some menopausal women had reported symptoms
which strongly resemble ADHD symptoms in adults [25]. Hence, it may indicate that
hormone - related deficiency could play a role in differences among symptoms in women.
Study conducted by Doranis et al. on 209 women aged 17-81 years with ADHD showed that
the prevalence of hormone related mood disorders like premenstrual dysphoric disorder
(PMDD), or episodes of postpartum depression symptoms (PPD) was higher in these women
comparing to the general population. It was the first study to suggest that ADHD females
suffer more from hormone related mood disorders [23]. Polycystic ovarian syndrome, an
endocrine disorder which is described by hyperandrogenism is known to affect mental health
of women which include ADHD [27]. When it comes to pharmacotherapy, women and men
are not equally seen by physicians. Both hyperactivity/impulsivity were strong predictors of
ADHD medication status in females compared to males, even if clinically diagnosed, they
were prescribed medications to the same extent. This suggests that if females display weaker
externalizing problems they are less likely to be prescribed medication compared to men
which can get necessary drugs based on ADHD diagnostic status only [27].

Conclusions

Together, these findings support an assumption that there are gender differences in ADHD
symptoms, which should be taken into account by physicians. Implications of being
undiagnosed with ADHD for many years in women can contribute to higher risk of other
mental illnesses such as depression, which are more likely to have it.
Therefore, it is crucial to put an emphasis on education about these differences, which can
make it hard to properly diagnose and start the treatment as soon as possible in order to make
patients' lives easier to handle on an everyday basis.
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