The Journal of Bigh School Regearch

Gender Differences in ADHD and Impulsivity:
A Literature Review

Meryem Demirhan®
Submitted: 08 June 2026 Accepted: 01 July 2026 Publication date: 21 August 2026

DOI: 10.70671/5zd7gd85

Abstract: Attention-deficit/hyperactivity disorder (ADHD) is a common neurodevelopmental disorder that affects 5—
7% of all adolescents and children. Because it affects so many people, symptoms must be well documented to diagnose
patients. This literature review aimed to find differences in ADHD symptoms and impulsivity across genders. Research
specifically focused on the gender differences in ADHD, impulsivity in ADHD, and gender differences in impulsivity in
ADHD. Studies consistently found males to be more frequently diagnosed with ADHD than females, attributing this
to either the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5) criteria not being built on
female symptoms or females internalizing their symptoms, making them harder to notice and diagnose. As a symptom of
ADHD, impulsivity was also consistently found to present differently across genders. Males were found to have higher
negative emotionality (more susceptible to anger and frustration) and lower levels of emotional constraint compared to
females. Females with ADHD were more likely to show symptoms of anxiety and depression when compared to males
with ADHD. However, the reviewed studies did not include a consistent way to measure impulsivity, making it difficult
to compare research. There was also a lack of research on specifically female symptoms. These findings are important
in diagnosing and treating ADHD. Future research should focus on updating the DSM-5 criteria to include female
symptoms and to find a consistent measure of impulsivity.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is one of
the most prevalent neurodevelopmental disorders, with
rates in childhood and adolescence on the rise."** From
2003 to 2011, the number of children ever diagnosed with
ADHD in the United States increased by 42%.! ADHD
can contribute to academic difficulties, emotional dysregu-
lation, and increased risk-taking behaviors in childhood and
adolescence.*’ Further, compared to those without ADHD,
children with ADHD are five times more at risk to die of sui-
cide in adulthood and have one or more psychiatric disorders
in adulthood.® Thus, improving scientific understanding of
ADHD presentation in childhood and adolescence is crucial
for effective diagnosis and treatment.

Despite a large body of research on ADHD in child-
hood and adolescence, significant challenges remain in both
diagnosis and treatment related to gender differences. Specif-
ically, girls are often underdiagnosed or diagnosed later in
life. According to the Diagnostic and Statistical Manual of
Mental Disorders, 5Sth Edition (DSM-5), ADHD consists
of two core symptom domains: hyperactivity/impulsivity
and inattention. Impulsivity can present differently in boys
and girls. Research suggests that males with ADHD are
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more likely to demonstrate externalizing symptoms, such as
aggression, while females tend to experience internalizing
symptoms, such as anxiety-related emotional reactivity.”®
Given the male-centric diagnostic criteria and inconsisten-
cies in how impulsivity is measured in research, important
gaps persist in understanding, diagnosing, and treating
ADHD across genders in childhood and adolescence.

This literature review explores how ADHD symptoms,
specifically impulsivity, differ between boys and girls, with a
focus on children and adolescents. Additionally, it provides
a critical analysis of impulsivity domains and instruments
and how these may contribute to the underdiagnosis and
late diagnosis of ADHD among females. This literature
review includes meta-analyses and clinical studies. Overall,
this literature review highlights the need for updated ADHD
diagnostic criteria and more comprehensive assessment tools
that account for female-specific presentations of ADHD.

Literature Review

ADHD in adolescence

ADHD is a common neurodevelopmental disorder, with
rates in childhood and adolescence increasing from 6.1%
in 1997 to 10.2% in 2016 in the United States.” Further,
overall survival for childhood is slightly lower for children
with ADHD than for those without ADHD.® ADHD can
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also persist into adulthood, having a detrimental impact on
quality of life, including higher rates of unemployment and
suicide.®

Common symptoms of ADHD include inattention,
impulsivity, and hyperactivity.'"!* Specifically, ADHD can
significantly impair essential executive functions such as
planning for the future, separating emotions and facts, work-
ing memory, and sense of time.'* Therefore, adolescents with
ADHD could face difficulties in school due to the inability to
focus on tasks and difficulty managing emotions and dealing
with anger/frustration (National Institute of Mental Health
MedlinePlus).

Children with ADHD have been found to have frontal
dysfunction. Executive functions are controlled by the
frontal lobes of the brain, prefrontal cortex, basal ganglia,
and thalamus. These areas of the brain are the last to develop,
which may explain why some children outgrow ADHD.
One study assessing executive control in boys with ADHD
concluded that the symptoms of ADHD can change sit-
uationally, which demonstrates that ADHD is a disorder
of impaired executive functions.'* This would mean that
children with ADHD have a disturbance or dysfunction in
their frontal lobes. Some studies have theorized that common
symptoms of ADHD, such as hyperactivity, impulsivity, and
inattention, may be due to a deficit of attention components
such as alerting, orienting, and executive control.!>’

Because individuals with ADHD cannot suppress/inhibit
their behavior long enough, they cannot develop some
executive functions like self-talk and working memory.'*
Therefore, impulsivity, often defined as behaving without
thinking,'! is a core DSM-5 symptom of ADHD. In order to
improve the diagnosis and treatment of ADHD in childhood
and adolescence, it is critical to improve scientific under-
standing of the role of impulsivity.

Impulsivity in ADHD

ADHD consists of three presentations: predominantly inat-
tentive (ADHD-I), hyperactive-impulsive (ADHD-H), and
combined (ADHD-C). Individuals with predominantly inat-
tentive presentation (ADHD-I) must show six or more
symptoms of inattention and less than six symptoms
of hyperactivity-impulsivity. Individuals with hyperactive-
impulsive presentation must show six or more symptoms of
hyperactivity-impulsivity and less than six symptoms of inat-
tention. Individuals with combined presentation (ADHD-C)
must have six or more symptoms for both hyperactivity-
impulsivity and inattention.'®

Impulsivity is often defined as swift action without think-
ing, behaving without thinking, and taking action with less
forethought than most people with a similar level of knowl-
edge and ability.*!" A large body of research suggests that
levels of impulsivity may be impacted by deficits in cognitive
and motor skills;'*?%2!:2> Therefore, given that people with
ADHD tend to struggle more with higher-level cognitive
skills (i.e., executive functions) than neurotypical individu-
als, this may help to explain the prevalence of impulsivity as a
core symptom in ADHD. Similarly, research also shows that
children who fall behind their peers developmentally may
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show more impulsivity.”! To illustrate both the attentional
and impulse control deficits of ADHD patients, one study
conducted a continuous performance task. Compared to
subjects without ADHD, subjects with ADHD had much
slower and more variable reaction times, and they made more
errors, which indicates poor attentional ability.”> ADHD
patients also show higher levels of impulsivity.”** Many
researchers have classified impulsivity into different sub-
types. In one meta-analytic review, impulsivity is divided
into two subconstructs: reward delay impulsivity and rapid
response impulsivity.> Some researchers separate impulsivity
into three subtypes: motor impulsivity, non-planning impul-
sivity, and attentional impulsivity.®2

There are many instruments used to measure impulsivity.
One of the more common instruments used to measure
impulsivity is the UPPS-P model of impulsivity, which
consists of five subscales: negative urgency, lack of premedi-
tation, lack of perseverance, sensation seeking, and positive
urgency.”’?® Negative urgency refers to acting impulsively
in response to something negative. Lack of premeditation
refers to acting without considering future consequences.
Lack of perseverance refers to the inability to focus on tasks.
Sensation seeking refers to pursuing exciting activities and
being open to new experiences. Positive urgency refers to
acting impulsively in response to something positive.?”?

Another instrument commonly used to measure impul-
sivity is the Barratt Impulsivity Scale-11 (BIS-11), which
separates impulsivity into three subtypes: motor impulsivity,
non-planning impulsivity, and attentional impulsivity.

Beyond these commonly used and reported impulsivity
measures described above, other researchers use other instru-
ments to measure impulsivity. For example, Auerbach et
al.”’ separated impulsivity into three subdomains: perva-
sive influence of feelings, which refers to the tendency for
thoughts about self and the future to be shaped by emotions;
feelings trigger action, which refers to impulsive behav-
ioral reactions to emotions; and lack of follow-through,
which refers to the inability to follow through with plans.
Therefore, inconsistent findings around impulsivity may be
related to different researchers operationalizing the con-
struct differently.

Researchers examining impulsivity as a trait have sep-
arated impulsivity into three subtypes: motor impulsivity,
non-planning impulsivity, and attentional impulsivity.®*®
This is based on the widely used and validated BIS-11.
Motor impulsivity is characterized by restlessness and acting
without thinking. Non-planning impulsivity is character-
ized by a lack of future-oriented problem-solving strategies.
Attentional impulsivity is assessed by a lack of ability to
focus on tasks and by cognitive speed in decision-making.
All three of these types of impulsivity may be seen in ADHD,
as hyperactivity (one of the core symptoms of ADHD) can
cause restlessness (relating to motor impulsivity), impulsivity
(another core symptom of ADHD) can cause a lack of
future-oriented thinking/acting without thinking (relating to
motor and non-planning impulsivity), and inattention (also
a core symptom of ADHD) can cause a lack of ability to
focus on tasks (relating to attentional impulsivity).
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When examining impulsivity in ADHD specifically,
according to a meta-analysis, there are two subdomains:
rapid response impulsivity and reward delay impulsivity.’
Rapid response impulsivity can be characterized by speak-
ing/responding quickly, often sacrificing accuracy for
speed.’® Measures created to test rapid response impulsivity
are often used on individuals with ADHD to test their
impulsivity. Almost any task with a dependent variable
that measures response time and/or accuracy could be
used to measure rapid response impulsivity. Measures like
the matching familiar figures test are frequently used to
test individuals with ADHD for impulsivity by examining
mistakes made in the context of response delays. Reward
delay impulsivity or choice impulsivity can be characterized
as being unable to delay gratification. A person who
struggles with reward delay impulsivity/choice impulsivity
may choose to be given a small reward immediately rather
than wait and receive a larger reward.’’* Reward delay
impulsivity or choice impulsivity is associated with several
psychological disorders including ADHD.?> More papers
tend to focus on rapid response impulsivity.**3® However,
both reward delay and rapid response impulsivity can be
seen in children diagnosed with ADHD. Patros et al.’ state
that reward delay impulsivity needs to be researched more.

Both of these subtypes are valid ways to measure impul-
sivity. Reward delay impulsivity is similar to non-planning
impulsivity, since not being able to plan for the future and
focusing on the present rather than future consequences
could be what causes people with ADHD, and those who
struggle with reward delay impulsivity, to lack the ability
to delay gratification. Rapid response impulsivity could also
be tied to motor impulsivity, since those who struggle with
motor impulsivity tend to have difficulty thinking before
acting, which could lead to speaking/responding quickly and
sacrificing accuracy for speed. However, attentional impul-
sivity does not quite relate to rapid response or reward delay
impulsivity, as it is characterized as struggling with focusing
on tasks.

Further, in a study examining five different measures
of impulsivity using a principal components analysis in a
sample of both ADHD and non-ADHD participants, the
three domains of impulsivity that emerged were attentional,
reward, and behavioral/motor.’” Specifically, attentional
impulsiveness was distinguished between individuals with
and without ADHD. Therefore, this seems to be a particu-
larly relevant type of impulsivity among people with ADHD.
However, this was conducted with a small sample of only
29 participants, and therefore a larger sample is required to
replicate these findings in order to be confident in them.

Gender differences in ADHD

The prevalence of ADHD may be different for differ-
ent genders. A study done by Willcutt'® found that, in a
population-based sample of children and adolescents, males
were more likely than females to meet the criteria for an
ADHD diagnosis. Males were more likely to meet the DSM-
IV criteria for all types of ADHD than females. For every
female diagnosed with ADHD, 3.2 males were diagnosed
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with ADHD. Males are especially diagnosed more likely
than females for ADHD-H (hyperactive and impulsive type),
with 3.5 males for every female.'® However, this may be
because the DSM-1V criteria for ADHD were constructed
based mostly on observations of males.’® Additionally, in
DSM-5 field studies, there is a higher percentage of males
than females included as participants.*® This gender bias in
ADHD diagnostic criteria may make it more difficult for
females to receive an ADHD diagnosis than males.

Additionally, females are often diagnosed with ADHD
later in life, such as in adolescence and adulthood.**-*> Some
research suggests that this is related to gender differences in
symptoms. Specifically, girls with ADHD show lower levels
of hyperactivity, fewer conduct disorder diagnoses, and lower
rates of other externalizing behavior compared to boys with
ADHD;* meanwhile, boys with ADHD demonstrate more
disruptive and externalizing behavior than females.'** This
may help to explain the delay in diagnosis for females.'**
For example, Klefsjo et al.*! found that females required
more visits to Child and Adolescent Psychiatric outpatient
care units before receiving their diagnosis. This research
also found that girls were more often referred to Child and
Adolescent Psychiatric outpatient care units for suspected
emotional problems, while boys were more often referred
for symptoms of neurodevelopmental disorders.*' Therefore,
girls with ADHD tend to receive a diagnosis later in life,
and this appears to be related to presenting with different
symptoms than boys with ADHD.

A possible explanation for these differences in diagno-
sis may be due to girls’ symptoms being perceived as less
serious, or boys with higher levels of impulsivity and hyper-
activity often show behavioral symptoms that may disrupt
their surroundings, creating a more urgent need for assess-
ment. Another reason for a potential underdiagnosis of
girls with ADHD may be because more girls present with
inattentive-type ADHD compared to boys, making their
behavior perceived as less disruptive.'® Girls’ inattentive-
ness may come off as being disorganized, overwhelmed,
easily distracted, or lacking effort and motivation.* Girls
with ADHD more often internalize their symptoms and are
more likely to struggle with conditions like depression and
anxiety,” which may also contribute to why they are harder
to diagnose. Girls with ADHD may also find ways to mask
their symptoms, such as displaying adaptive or compliant
behavior or finding coping mechanisms.***’ Ragnarsdottir et
al.®® found that girls with ADHD seem to struggle socially
more compared to boys with ADHD. According to this
research, older girls with ADHD experience more issues with
their peers, while younger girls with ADHD experience less
prosocial behavior.*® This study also showed that older boys
with ADHD had fewer issues with their peers compared to
younger boys with ADHD, while older girls with ADHD and
younger girls with ADHD experienced similar problems.*

Gender differences in impulsivity in ADHD

Impulsivity seems to also vary based on gender. A study con-
ducted on adolescent boys and girls with ADHD found that
adolescent girls with ADHD were found to have higher levels
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of attentional/cognitive impulsivity and motor impulsivity
compared to adolescent boys with ADHD.® The children
all had similar levels of severity when it came to ADHD.
This indicates that the severity of ADHD does not affect
differences in impulsivity.® The study suggests that a pos-
sible reason for higher impulsivity in adolescent females
with ADHD than adolescent males with ADHD may be
because males with higher impulsivity scores may have been
treated earlier in life, while females might not be treated
until adolescence.® One study that used the BIS-11 found
that adolescent females with ADHD were more impul-
sive than adolescent males with ADHD. The study found
that adolescent girls with ADHD struggled specifically
with attentional/cognitive impulsivity and motor impulsivity
more than adolescent boys with ADHD.

Emotional impulsivity and impulsive behaviors have been
defined by researchers as reacting to emotions. Impulsivity
has been linked to emotional instability in both ADHD and
bipolar disorder and has been related to problem behaviors
and suicidality.*>* Issues with emotional regulation and
impulsivity are most strongly related to problems with atten-
tion and were linked to attentional impulsivity measured by
the BIS-11 instrument.”! Adolescent females with ADHD
were found to have higher levels of attentional/cognitive
impulsivity compared to adolescent males with ADHD.®
Because attentional impulsivity is linked to emotional reg-
ulation and impulsivity, this could prove that adolescent
females with ADHD have more difficulties with emotional
regulation and impulsivity compared to adolescent males
with ADHD. One study found that adolescent females with
ADHD struggled more with anxiety, distress, and depression
than adolescent males with ADHD in both self-reports and
parent-teacher reports.” Females have also been shown to be
more vulnerable to emotional and psychological problems
than males with ADHD.” In fact, one study found that
females were more often referred to Child and Adolescent
Psychiatric outpatient care units for suspected emotional
problems, while males were more often referred because
they showed symptoms of neurodevelopmental disorders.*!
Females with ADHD have been found to internalize their
symptoms and often struggle with conditions like depression
and anxiety.®’

However, when focusing on criminal behavior, a study
found that boys, specifically those who were “life course per-
sistent offending boys,” had much lower levels of emotional
constraint and much higher levels of negative emotionality,
like anger and frustration, compared to girls.”> Research
investigating criminal behavior has also shown that girls
exhibit higher levels of self-control across all ages and types
of data being collected.*” Therefore, while evidence gen-
erally suggests higher negative emotionality and emotional
impulsivity in girls compared to boys, research focusing
on criminal behavior shows that boys demonstrate higher
levels of negative emotionality and lower levels of emotional
constraint compared to girls.

However, these results may be because of how self-control
was measured in this study.’® Parents of the children in the
study were asked questions regarding whether their child
lied, got along with their peers, etc., to measure the child’s
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impulsivity. These questions relate more to delinquent and
bullying behavior, which may explain why this study found
girls to be less impulsive than boys. If this study had mea-
sured self-control by asking parents if the children in the
study displayed symptoms of attentional impulsivity, then
the study might have found girls to be more impulsive than
boys. According to one meta-analysis, boys with ADHD
have more externalizing behaviors than girls with ADHD,*
which supports the finding that they are more likely to have
higher levels of criminal impulsivity.

Another meta-analysis using the UPPS-P framework™ to
separate impulsivity into five unique aspects of impulsive
behavior (lack of perseverance, lack of planning, sensation
seeking, negative urgency, and positive urgency) found that
males in their teens report higher levels of sensation seeking
and risk taking, so they have a tendency to seek arousal and
take risks, while females in their teens show higher levels of
negative urgency, meaning they tend to act rashly in response
to negative emotions.®” One theory on why this could be the
case is the power control theory,*> which suggests that the
reason girls are less likely to be impulsive compared to boys is
due to residing in a “patriarchal and gender-stratified social
system,” which leads to boys and girls being socialized in
different ways. It is also possible that self-control is a byprod-
uct of gendered socialization. Thus, impulsivity may have
different meanings for boys and girls. For boys, impulsivity
may be seen as a part of growing their masculine identity,
while girls may see impulsivity as something that leads to
them being victimized. If all of this is true, then boys and
girls are most likely learning these behaviors at home “via
socialization, punishment, and monitoring.”

A larger proportion of females present with inattentive-
type ADHD compared to males,'® who tend to be diagnosed
with hyperactive-impulsive type ADHD.'® This would be
consistent with population-based studies that show males
report more signs of impulsivity compared to females.®
However, when focusing on gender differences in impulsivity
in the ADHD population, a study comparing adolescent
boys with ADHD and adolescent girls with ADHD found
that adolescent girls struggled with attentional/cognitive
impulsivity and motor impulsivity more than adolescent
boys.?

Discussion

The aim of this literature review was to explore how symp-
toms of ADHD, especially impulsivity, may vary between
genders. This paper specifically focused on the gender dif-
ferences in ADHD, impulsivity in ADHD, and gender
differences in impulsivity in ADHD.

A common finding in many papers was that males were
more likely to be diagnosed with ADHD than females.
Studies also found that it took longer for females to get diag-
nosed, with most females being diagnosed with ADHD in
their adolescence or early adulthood. Most papers attributed
this to females having more internalizing symptoms, while
males were found to have more externalizing symptoms,
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which may explain why female symptoms are often over-
looked. Internalizing symptoms may lead to depression
and anxiety, while externalizing symptoms may lead to
aggression and hyperactivity/impulsivity. Because internaliz-
ing symptoms are directed inward rather than outward, they
may be more difficult to notice. Not to mention, because
DSM criteria for ADHD were built mainly on observations
made on male symptoms, female symptoms may be harder
to notice and diagnose.

Another one of the core focuses of this literature review
was impulsivity as a symptom of ADHD. Studies have con-
sistently found that people with ADHD are more likely to
be impulsive compared to those without ADHD. However, a
consistent measure of impulsivity was not found throughout
the studies, and most researchers used their own criteria and
measurements for impulsivity.

The final topic this literature review focuses on is the
gender differences in impulsivity in ADHD. A common
finding in papers is that impulsivity varies based on gen-
der. Studies have found females with ADHD to be more
emotionally impulsive compared to their male counterparts
when it comes to internalized emotions, such as anxiety and
depression. Meanwhile, males with ADHD were found to be
more emotionally impulsive when it comes to externalized
and negative emotions like anger and frustration. Some
studies have concluded that, when focusing specifically on
criminal behavior, males were more likely than females to
act on negative impulses and have lower levels of emotional
constraint.

ADHD can have detrimental effects on a person’s quality
of life and ability to function when left undiagnosed. With
rates of ADHD in childhood and adolescence on the rise,
research on ADHD is becoming increasingly important.
Additionally, the current costs for individuals with ADHD
in the United States are estimated to range around 143-266
billion per year.® Most of these costs are a direct result of
ADHD being left undiagnosed. Research like this literature
review is an important step in ensuring all people with
ADHD, regardless of gender, are properly diagnosed and
receive the treatments they require.

Limitations and recommendations for future
work

An important consideration of impulsivity research is how
researchers are operationalizing impulsivity. For example,
Barnhart and Buelow®’ found that none of the self-report
measures of impulsivity factored with behavioral measures
of impulsivity. Similarly, Eysenck and Eysenck® divided
impulsivity into three domains: risk taking, lack of plan-
ning, and making decisions quickly. Another study separated
impulsivity into three different components: spur-of-the-
moment actions (motor activation), not focusing on current
tasks (attention), and not planning for the future (lack of
planning).?® Therefore, research using different types/dimen-
sions of impulsivity makes it difficult to compare findings
across studies, as they may not be measuring the same thing.

Due to inconsistencies in how impulsivity is operational-
ized in the research presented, future research would benefit
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from conceptualizing and operationalizing impulsivity as a
multi-dimensional construct and, therefore, including both
self-report and behavioral measures to assess impulsiv-
ity more accurately. Likewise, it would be beneficial for
future research to compile the main measures of impulsiv-
ity into one comprehensive measure, including all types of
impulsivity.

Additionally, research specifically on the symptoms and
experiences of girls with ADHD is limited. Further, there
is a lack of research when it comes to gender differences
in ADHD related to impulsivity. Because the DSM criteria
have been largely constructed based on males with ADHD,
this means that the criteria may not be generalizable to
females with ADHD. Indeed, the research discussed above
demonstrates that female ADHD symptoms, which tend to
include more internalizing symptoms and emotionality, are
not currently captured as ADHD symptoms in the DSM
criteria. Therefore, to improve scientific understanding of
ADHD as it presents in females, more works that focus
specifically on female symptoms in ADHD and impulsivity
are needed. Building on this, given the issue of delayed
diagnosis among females with ADHD, and the effect this
has on increased impulsivity in adolescence, research exam-
ining interventions and treatments for females with ADHD
should be conducted in early childhood.

Conclusion

In conclusion, this literature review was intended to examine
how ADHD and impulsivity present differently based on
gender. Symptoms of ADHD differ based on gender; despite
this DSM criteria were built around male symptoms, making
female symptoms easily overlooked. Impulsivity in ADHD
can also present differently based on gender. The informa-
tion concluded from this study is important because it sheds
light on why females with ADHD are diagnosed later in life
or left untreated. ADHD affects how a person functions in
day-to-day life. Adolescents with ADHD who have not been
treated may find it more difficult to focus on school, causing
them to fall behind their peers. Higher impulsivity could
also cause people with untreated ADHD to act and behave
in ways that could put themselves and others at risk. This
research is important for updating DSM criteria to include
female symptoms for ADHD, allowing females with ADHD
to be diagnosed and treated more easily. It is important for
the criteria to be based on both genders’ unique symptoms to
make sure people with ADHD get the treatment they need.
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