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The gender imbalance in ADHD
Attention-deficit/hyperactivity disorder (ADHD) is a highly prevalent 
neuropsychiatric condition placing a considerable burden of disease 
on our population. ADHD primarily manifests in childhood with 
symptoms of inattention, hyperactivity and/or impulsivity that affect 
normal function. [1] Though ADHD affects both children and adults, 
current literature has focused greatly on the disorder in children and 
this paper will focus mainly on the paediatric population. Australian 
statistics reported ADHD as the leading mental and behavioural 
condition amongst children 0-14 years of age, accounting for 12% of 
children with a disability in 2004. [2] Furthermore, the diagnosis of 
ADHD in paediatric consultations has increased in frequency to almost 
18% of the referred population. [3] Unfortunately, the prevalence of 
ADHD has been difficult to assess due to its heterogeneous nature and 
dependence on diagnostic criteria and classification. [4] Despite these 
obstacles, the reported demographic of ADHD has illustrated a skewed 
gender distribution towards males worldwide, creating a scope for 
exploring the gender differences in ADHD. [5-7] Current research has 
focused on theories supporting changing diagnostic criteria, phenotypic 
differences and biological differences to explain this gender difference 
in the prevalence of ADHD. However, to better understand this gender 
distribution, it is important to understand the terminology utilised in 
ADHD and how this has influenced current prevalence estimates for 
the disorder.

Definition of ADHD
The terminology and criteria surrounding ADHD have undergone 
significant revision over time. On the whole, it should be emphasised 
that normal childhood development displays active, impulsive 
and inattentive behavior and diagnosing ADHD should be based 
on a comprehensive subjective and objective assessment of the 
individual. [1] The American Psychiatric Association’s Diagnostic 
and Statistical Manual of Mental Disorders (DSM) provides specific 
criteria for diagnosing ADHD, but is also a prime example of the 
changing definition of the disorder. [1] ADHD was initially defined as a 
hyperkinetic reaction of childhood in the DSM-II, followed by Attention 
Deficit Disorder, with or without hyperactivity, in DSM-III, and finally 
ADHD with subtypes presented in DSM-IV. [8] The DSM-V now defines 
ADHD as pattern of inattention and/or hyperactivity-impulsivity that is 
persistent, interferes with development, has symptoms presenting in 
two or more settings, and directly impacts on the individual’s functional 
capabilities. [9] The core symptoms of inattention and hyperactivity-
impulsivity each contain their own set of symptoms, of which six or 
more must be present in children and five or more in adults for at 
least 6 months prior to assessment. [9] The DSM-V has also reframed 
subtypes of ADHD from the DSM-IV to presentations including 
combined presentation, predominantly inattentive presentation and 
predominantly hyperactivity-impulsivity presentation. This evolving 
terminology has been implicated in many studies attempting to explain 
the differing prevalence of ADHD across the world, which, in turn, 
influences the gender distribution of ADHD. 

Prevalence of ADHD
ADHD is a heterogeneous disorder with symptoms requiring both 
temporal and spatial conditions and the lack of definite diagnostic tools 
has prevented an accurate representation of the disorder worldwide. 
[4,8,10] Firstly, there are variations in methodology, including the 
diagnostic criteria used and evaluation of clinical impairment. [4] For 
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example, studies may illustrate increased rates of childhood ADHD 
classified using the DSM-IV criteria but decreased rates in those who 
undergo further assessment, suggesting diagnostic inaccuracy. [10] 
Furthermore, a recent community-based study in America illustrated 
increasing prevalence estimates with the new DSM-V criteria for age 
of onset and symptom count, but decreasing prevalence with the new 
criteria requiring a degree of impairment due to the disorder, based 
on changing case definitions of ADHD. [8] Overall, there are strengths 
to having accepted diagnostic criteria in the DSM, however the lack 
of tools to identify and quantify these symptoms continues to be an 
obstacle in current prevalence estimates for ADHD.

In addition, the population sample (e.g. community or clinic) 
contributes greatly to varying prevalence estimates. [4] For example, 
an Australian study based on participants identified in a parental-
reported survey illustrated an ADHD prevalence of 13.6% with a male: 
female prevalence ratio of 2:1. [6] Conversely, an Australian clinical 
study showed a greater gender difference with a male to female ratio 
of 4:1. [3] This illustrates a well-recognised pattern in the prevalence of 
ADHD where male to female ratios are higher in referred populations 
than in community-based samples. [4,7,11] The main explanation for 
this evident gender distribution between the population samples has 
widely been accepted as referral bias, whereby a myriad of factors has 
resulted in a greater number of males reaching clinics for diagnosis 
and management of ADHD. [11] There have been many factors found 
contributing to this referral bias including phenotypic differences, 
recognition of comorbidities and symptom reporting amongst the 
ADHD patient population. [11] Overall, the skewed gender distribution 
in ADHD prevalence is influenced by both methodology and population 
variables and these need to be carefully considered when analysing 
the role of gender in ADHD.  

Phenotypic differences in ADHD
ADHD presents with a myriad of manifestations that share the underlying 
characteristics of inattention and/or hyperactivity. In general, the main 
differences in symptom recognition for ADHD differs with males being 
more likely to be recognised for externalising symptoms in contrast to 
females exhibiting internalising features. [5,7,12] These symptoms can 
be further described as males more likely to present with disruptive 
behaviours that correspond to the hyperactive-impulsive core 
symptoms whereas females are more likely to present with symptoms 
correlating to inattention. [6,7,10,12] Multiple studies have also shown 
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that females are more likely to exhibit physiological anxiety, whereas 
males were reported for rule breaking and risk taking actions. [6,12] 
Females were also more likely to present with somatic complaints, 
which have been considered a marker for anxiety proneness across the 
literature. [7,12]

Furthermore, the recent inclusion of ADHD subtypes has added to the 
gender differences in ADHD, where females are found more likely to 
be diagnosed with predominantly inattentive ADHD whereas males 
are more commonly diagnosed with predominantly hyperactivity-
impulsivity or combined presentations. [12,13] This, in turn, has 
consequences on the aforementioned referral bias, where females 
who are identified to have symptoms of ADHD were not considered 
impaired if exhibiting inattenttive ADHD, but considered severely 
impaired when exhibiting hyperactive-impulsive ADHD. [11,13] 
Another implication of these subtypes is the tendency for hyperactive 
and/or impulsive behaviour to lessen over time whereas inattentive 
behaviour tends to persist. [1] This, in turn, may lead to more males 
being recognised for their ADHD in childhood due to an increased 
tendency to express hyperactive/impulsive behaviour and for female 
patients to be under-recognised. [13] Phenotypic differences in ADHD 
play an important role in ascertaining the gender distribution of this 
disoder as these differences may result in referral bias and therefore 
account for the greater number of males recognised with the disorder. 
[11,13]

Comorbidities in ADHD
Comorbidity in childhood psychiatry is an expected phenomenon, with 
ADHD commonly presenting with common concurrent neuropsychiatric 
conditions. [14] For example, disruptive behavioural disorders such 
as oppositional defiant disorder have a high rate of comorbidity with 
ADHD, sharing particular symptoms with the hyperactive or impulsive 
subtype. [14] Similarly, anxiety disorders are also commonly diagnosed 
in patients with ADHD, usually with a more severe and distinctly 
inattentive clinical presentation. [15] Furthermore, these childhood 
psychiatric disorders appear to illustrate a similar gender distribution 
to that of ADHD, with disorders such as autism spectrum disorder 
being widely accepted to have a male predominance in childhood. 
[16] However, reports of comorbidity in ADHD is subject to the same 
limitations of referral bias, phenotypic differences and diagnostic 
criteria that influence the prevalence and gender distribution across 
childhood psychiatry. [14] 

Furthermore, both males and females have been found more likely to 
have comorbid ADHD, in comparison to a solitary diagnosis of ADHD 
[17] Some studies have shown parents and teachers to report more 
difficulties with oppositional behaviours, social difficulties, depression 
and anxiety in females, compared to their male counterparts. [12] 
However others have illustrated an equal increase in presentation of 
comorbid conditions in the hyperactivity-impulsivity subtypes, with 
the gender difference being higher levels of comorbidity for females 
in the inattentive subtype through comorbid social and generalised 
anxiety disorders. [17] Another study found the only statistically 
significant gender difference to be a higher rate of substance use 
disorders in females with ADHD, particularly in early adolescence. [13] 
Overall, comorbidity in ADHD is an important consideration in studying 
the prevalence of the disease and how the gender distribution of these 
disorders can influence the gender distribution of ADHD. 

Symptom reporting in ADHD
Firstly, many studies have commented on symptoms reported by 
patients, parents, teachers and clinicians – all of which provide 
different criteria for diagnosis of ADHD. Studies have shown self-
reported symptoms to be highest in the clinical setting, whereas 
community-based research focuses heavily on parent- and teacher-
reported symptoms. [12] A review of variations in ADHD prevalence 
mentioned that multiple studies have shown different rates of symptom 
reporting between parent and teacher. [4] Teachers’ contributions 
are substantial as they can provide daily observations of patients in 

comparison to unaffected individuals of the same age, environment 
and developmental level. [4] Parents are also valuable as they provide 
a change in an individual’s behaviour over time. However, both groups 
lend themselves to symptom recognition biased towards hyperactivity 
and impulsivity, as these tend to be more disruptive in both the 
school and home environment. This results in under-recognition of 
internalising symptoms such as depression and inattention, which, in 
turn, influence the rates of symptom reporting for ADHD. [4,12] 

Furthermore, the culture surrounding ADHD has resulted in it being 
considered a male disorder. [5,10] This has multiple implications, from a 
greater tendency to recognise symptoms in the community to specialist 
referral for ADHD symptoms, with the social and cultural constructs of 
ADHD making males more likely to be subject to symptom reporting. 
[7,10] The lower prevalence rates have also been attributed to the 
higher likelihood of referral for disruptive behaviour, more commonly 
seen in the hyperactivity-impulsivity presentation or combined 
presentation of ADHD [11]. This, in itself, creates a skewed gender 
distribution as these have been illustrated at higher rates in the male 
population. [5] On average, there are more similarities than differences 
in the symptomatology of ADHD across genders, and symptoms are 
not sex-specific, but rather show trends as discussed above. [5,13] 
However, it is important to be aware of the gender differences when 
applied to ADHD subtypes, comorbid psychological conditions and the 
sources of symptom reporting for accurate diagnosis and management 
of ADHD in our population. 

Biological Differences in ADHD
Biological factors have also been shown to influence gender differences 
in ADHD prevalence in our population. However, the majority of 
research conducted in this field has been underpowered due to the 
disproportionate number of males diagnosed with the disease, and 
the lack of drive to characterise any prospective sex differences. [18] A 
recent review discussed the evidence for neurogenetic and endocrine 
mechanisms, where differences in chromosomal composition, sex-
linked genes and early exposure to hormones can interact to affect 
the manifestation of ADHD between sexes. [19] For example, there 
is an inherent sex difference in the male-limited expression of the Y 
chromosome and the presence of only one X chromosome, which leads 
to the presence of different genes and mutations that may influence 
neurodevelopment and susceptibility to ADHD between genders. [19]

Furthermore, there is increasing research into the anatomy and 
physiology of the neurological aspects of ADHD. This has illustrated 
a complex network of brain regions that are structurally modified to 
produce a developmental deviation in response to immature cortical 
under-arousal. [18] This has also produced gender differences whereby 
electroencephalography (EEG) studies have shown different patterns 
between males and females, and further differentiation between 
ADHD subtypes. [20] Overall, the current literature has emphasised a 
need for more focused research on the biological differences in ADHD 
to better characterise the profile of ADHD in males and females.

Management of ADHD
The implications of gender differences on the diagnosis and 
identification of ADHD have been discussed, however it is important 
to also consider the impact of gender on the management of ADHD. 
Pharmacological management in the form of stimulant medication 
has recently been gaining traction in current treatment practices for 
ADHD. [3,21] In general, current trends have shown that males with 
ADHD are more likely to receive pharmacotherapy and psychotherapy 
than females. [13] For example, in Western Australia, the prescription 
rates for stimulant medication were greater in males than females. [22] 
NSW Public Health illustrated a similar pattern, with males four times 
more likely to be on stimulant medication than females, though there 
has been an increase in the prescription patterns for females over the 
last two decades. [23] These statistics elucidate gender differences 
in practitioner trends and management of ADHD, however further 
investigation would be required to explain these trends in correlation 
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to the disease recognition and prevalence as discussed earlier. In 
addition, it is also important to consider the possibility of gender 
differences in the treatment response for ADHD, though a recent 
population-based study has shown the response was favourable and 
did not differ between genders. [24]

In addition to pharmacological management, there is an increased role 
of behavioural intervention in the management of ADHD. Behavioural 
therapy represents a collection of specific interventions that modify 
the physical and social environment in order to change behaviour. [21] 
These interventions can be delivered through parental, classroom or 
peer interventions that reward desired behavioural traits and discourage 
undesirable behaviours through techniques such as planned ignoring, 
appropriate consequences and/or punishment. [21] When considering 
individual behavioural intervention in ADHD management, females 
are said to benefit from management of comorbid conditions such as 
mood and/or anxiety disorders that may exacerbate the expression 
of ADHD in combination with pharmacotherapy. [25] Mixed-gender 
treatment is another option for behavioural intervention in ADHD, 
which involves group-based behavioural interventions with both male 
and female patients. However, studies have shown gender differences 
to influence this management strategy as the mixed-gender setting 
may suppress treatment effect in females and fail to address gender-
specific social impairments. [26] A recent American study investigated 
the effects of single- versus mixed-gender treatment for adolescent 
females and found females were more likely to benefit from single-
gender treatment with more assertiveness, self-management and 
compliance. [26] Conversely, males exhibited lower levels of physical 
and relational aggression and better self-management and compliance 
in the mixed-gender setting. [26] Overall, behavioural intervention 
is important in the management of ADHD and needs to account for 
gender differences in disease presentation and response to treatment. 

Future directions in ADHD
ADHD is rapidly gaining awareness for its burden of disease in our 
paediatric population. However, current literature has lacked focus in 
characterising important epidemiological trends in ADHD, such as the 
distribution between genders. Firstly, most of the discussion above 
has been based on studies using the DSM-IV criteria for diagnosis and 
therefore further studies based on the DSM-V criteria may again alter 
the gender prevalence of the disorder. Secondly, study design needs to 
account for population sample bias, especially between community- 
and clinic-based samples, in order to better estimate the disease and 
gender prevalence across the world. Studies also need to be designed 

with the aim of defining the phenotypic differences and the direct 
impact of these on symptom reporting in order to tailor future practice 
and better recognise ADHD throughout the population. The same 
should apply to biological differences and response to management, 
both pharmacological and behavioural as the main examples, for 
more effective clinical practice. It should also be noted this discussion 
focused mainly on paediatric ADHD, however current literature has 
seen rapid growth in research into adults with ADHD, though it is 
limited with regards to the gender distribution in these populations. 
Similar to the evidence discussed above, it is reasonable to expect the 
gender ratios in ADHD prevalence to be similarly affected by referral 
or identification bias, poorly defined diagnostic criteria and biological 
differences. [27] On the whole, the consensus across current literature 
is a need for further investigation that can better define the prevalence 
of ADHD in our population and the influence, if any, of gender. 

Conclusion
ADHD is an increasing burden of psychiatric disease for our paediatric 
population with a reported greater prevalence amongst male patients. 
The skewed gender distribution of the disorder has been widely 
varied due to differing diagnostic criteria, terminology and research 
methodology. The differences found illustrated variation in disease 
presentation and psychological comorbidities, as well as biological 
differences that may account for the variation in disease presentation 
between genders. Furthermore, there were differences in reporting of 
ADHD symptomatology between patient, parent, teacher and clinician 
as well as differing trends in management that may influence the 
recognition and treatment of ADHD across our population. Overall, 
these differences warrant further research to better understand ADHD 
and characterise the disease profiles between males and females for 
increased accuracy in identification, diagnosis and treatment in our 
population. 
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