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Abstract
Attention deficit hyperactivity disorder (ADHD) is a prevalent condition characterised by patterns of inattention, hyperactiv-
ity, and impulsivity. This systematic literature review aims to identify the child clinical and sociodemographic factors related 
to the detection and diagnosis of ADHD in children and adolescents, given concerns about delays or failures in identifying 
ADHD as well as over-diagnosis, hindering appropriate and timely support for children and families. Through electronic and 
manual searches of peer-reviewed and grey literature, 5852 articles were identified and subjected to two stages of screening 
by independent reviewers. Due to the heterogeneity in study methods, a narrative approach was used to summarise study 
findings. Forty-one studies meeting eligibility criteria revealed sixteen child-related factors influencing the ADHD diagnostic 
process. These factors include ADHD subtype, ADHD symptom severity, comorbid mental disorders, behavior problems, 
internalizing symptoms, functional impairment, social and cognitive functioning, physical health, gender, age, relative age, 
race/ethnicity, socio-economic status, insurance coverage, residence urbanicity, and family structure. While the impact of 
many of these factors on ADHD diagnosis was inconsistent due to the substantial diversity in study designs and context, 
certain patterns emerged. Meeting the criteria for the inattentive subtype, lower functional impairment, female gender, Black 
or Latinx ethnicity, and being relatively young for their grade were consistently found to be associated with a delayed or 
absent ADHD diagnosis. Further research is needed to explore the intricate relationships between these child-level variables 
and their implications for ADHD recognition, referral, and evaluation, especially outside the USA.
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Introduction

Attention deficit hyperactivity disorder (ADHD) is a neu-
rodevelopmental condition characterised by three core 
symptoms: persistent and excessive levels of inattention, 
hyperactivity and impulsivity [1, 2]. The Diagnostic and 

Statistical Manual of Mental Disorders (DSM-V) [1, 2] cur-
rently classifies ADHD into three primary subtypes: pre-
dominantly inattentive (ADHD-I), predominantly hyper-
active-impulsive (ADHD-HI), and a combined subtype 
(ADHD-C). Although ADHD is associated with a wide 
range of psychosocial difficulties and impairment [3], it is 
increasingly recognized that children with ADHD are neuro-
divergent, with ADHD-related traits existing on a spectrum. 
Aspects of ADHD can be adaptive rather than impairing, 
with positive traits associated with ADHD including cog-
nitive dynamism, non-conformism, creativity, and flex-
ibility [4, 5]. Nonetheless, ADHD is often comorbid with 
other mental disorders such as oppositional defiant disorder 
(ODD), conduct disorder (CD), anxiety disorders, autism 
spectrum disorder (ASD), mood disorders, and learning 
and intellectual difficulties [6, 7]. While acknowledging that 
there are strengths associated with ADHD, it also predicts 
a wide range of adverse outcomes, including academic and 
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vocational under-achievement [8], social difficulties [9], 
proneness to accidents and injuries [10], reduced quality of 
life [11], increased criminality [12], and increased risk for 
premature mortality [13]. Therefore, the early and accurate 
detection of ADHD in children is crucial to mitigate poten-
tial negative outcomes.

ADHD is relatively common, estimated to affect 5–8% 
of school-age children, depending on study sampling meth-
ods, location, and the diagnostic instruments used [14–16]. 
Ideally, all children with ADHD would be identified early 
on and receive an appropriate diagnosis. However, there 
are wide variations in ADHD diagnosis rates that cannot 
be explained by unequal healthcare access or differences in 
ADHD symptom severity [17], raising concerns about the 
potential over- or under-diagnosis of ADHD. The process of 
obtaining an ADHD diagnosis typically involves multiple 
steps [18]. In the current review, the receipt and timing of 
the diagnosis of ADHD are understood as encompassing the 
entire diagnostic process. While the specifics of obtaining 
an ADHD diagnosis can vary across countries and settings, 
the process generally follows these steps: the detection of 
ADHD symptoms, referral for specialist assessment, com-
prehensive evaluation, and ultimately a formal diagnosis by 
a clinician. Importantly, diagnosing ADHD involves more 
than just identifying symptoms; it typically begins with par-
ents or teachers recognising potential problems. Parents may 
seek initial consultation with a GP, who may then refer the 
child to a specialist. Similarly, teachers who observe ADHD 
symptoms can initiate a referral. Specialists then collaborate 
with parents, educators and the child to conduct a thorough 
evaluation before making a formal diagnosis, and providing 
appropriate support if needed. While this review will be con-
fined to child-level factors, it is recognised that these factors 
both shape and are shaped by their socio-cultural environ-
ment. Receipt of an ADHD diagnosis may be the result of a 
complex interplay between interconnected factors operating 
across multiple levels, thus findings will be interpreted in 
relation to the family, school, health and broader systems 
in which individual child-level factors are embedded [19]. 
Consistent with the ‘goodness of fit’ model [20], whether 
or not ADHD traits are adaptive or maladaptive depends 
on the environmental context. Supportive home, school and 
work environments can enable children and adolescents 
with ADHD to express related strengths, mediating and/or 
compensating for ADHD symptoms that might otherwise 
cause distress and impairment [5], as such if the threshold 
for diagnosis is reached, this may not occur until later in life, 
potentially leading to delayed diagnosis.

Concerns have been expressed regarding the potential 
delay or failure to identify ADHD in children [e.g., 21–23, 
as it prevents children and their families from accessing 
support and achieving their full potential, which may lead 
to cascading adverse outcomes across domains [3], such 

as the development of comorbid difficulties such as sub-
stance abuse [6]. Dalsgaard et al. [13] reported an elevated 
premature mortality rate among individuals with a delayed 
diagnosis of ADHD. The negative impact of ADHD can be 
diminished by careful monitoring and appropriate inter-
ventions, including medication [24], and various non-phar-
macological interventions [25, 26]. Receipt of an ADHD 
diagnosis has also been shown to improve children and 
families’ understanding of the condition, thus providing 
them coping and problem-solving skills [27]. With neu-
rodiversity affirming practices and engagement-focused 
family therapies, an ADHD diagnosis can empower chil-
dren to strengthen or express aspects of ADHD that are 
adaptive in some contexts, contributing to the develop-
ment of positive self-concept [28, 29]. Given the substan-
tial personal, familial, and societal costs of ADHD [30, 
31], an increased understanding of the factors influencing 
the receipt and timing of ADHD diagnosis may help to 
promote timely and accurate identification, diagnosis and 
service access.

There is a large gap between the age of onset and age of 
diagnosis in European children [22], and many children with 
ADHD remain undiagnosed across many countries [23, 32]. 
This under-diagnosis appears to be affecting certain groups 
of children disproportionately, with the child’s socioeco-
nomic status (SES) [33], gender [23, 34], and race/ethnicity 
[35, 36] affecting the diagnosis of ADHD. A meta-analy-
sis featuring data from 102 studies from all world regions 
showed that the male-to-female prevalence ratio was higher 
in clinical (4:1) than population studies (2.4:1) [32]. Girls 
are estimated to be diagnosed five years later than boys on 
average [37]. Children from minoritized ethnic and linguistic 
communities are also less likely to receive a diagnosis than 
White children, despite having more pronounced symptoms 
[38, 39].

There is also evidence suggesting that ADHD is over-
diagnosed in specific groups of children [38, 40]. Rowland 
et al. [41] revealed that 10% of elementary students in rural 
North Carolina have been misdiagnosed with ADHD diag-
nosis when they did not meet diagnostic criteria. Likewise, 
within a cohort exhibiting adequate functioning, White chil-
dren had a greater likelihood of receiving an ADHD diag-
nosis than children from minoritized ethnic backgrounds 
[42]. Moreover, children with a more ‘prototypical’ ADHD 
presentation, such as boys with behavior problems, may be 
over-diagnosed, even by qualified specialist clinicians [40]. 
It has been speculated that overdiagnosis could be the result 
of ADHD-related marketing from pharmaceutical companies 
[43], the increase in misinformation about ADHD on social 
media platforms leading to inaccurate self-diagnosis [44], or 
by the desire for parents, teachers and the medical profession 
to manage the disruptive behavior of children that fail to live 
up to social norms, demands and expectations [45].



1471European Child & Adolescent Psychiatry (2025) 34:1469–1496	

There is concern over the over-diagnosis of ADHD due to 
the potential for the unnecessary medicalisation of children 
[46]. The economic burden of ADHD medication is substan-
tial, and the long-term safety of different medications used 
to treat ADHD in children is largely unknown [47]. Medi-
cations prescribed for ADHD have been linked to weight 
loss, hepatotoxicity, an increased risk of suicidal ideation 
[48] and serious cardiovascular events [49]. However, it is 
important to note that medications are not incentivised for 
prescribers in most countries outside of the USA, which may 
contribute to cross-cultural differences in prescription rates. 
Child-related factors influencing ADHD diagnoses may 
differ across different settings, countries, and time periods, 
given different health and social care policies and systems.

Both the underdiagnosis and overdiagnosis of ADHD 
can present significant challenges. With the heterogenous 
prevalence rates of ADHD within [e.g., 17, 50 and between 
countries [51, 52], coupled with high levels of comorbidity 
with other mental disorders [7], a better understanding of the 
child sociodemographic and clinical factors contributing to 
the receipt and timing of ADHD diagnoses is needed. A past 
review of factors influencing the barriers and facilitators in 
the pathway towards an ADHD diagnosis [53] was limited to 
papers published before 2012. There have been advances in 
the recognition and treatment of ADHD, and with the rise in 
ADHD prevalence in the past few decades which may be due 
to increased awareness and detection or overdiagnosis [23, 
54], a more updated review is warranted. Kappi and Martel 
[55] investigated barriers in seeking mental health services 
for ADHD in children, but focused on factors related to car-
egiver help-seeking rather than individual child factors that 
may form a barrier to diagnosis. French et al. [56] reviewed 
barriers to the recognition of ADHD, but restricted study to 
factors specific to the primary care setting. Different child 
characteristics, including age, gender, ethnicity, SES, symp-
tom type and severity, and comorbid diagnoses have been 
investigated in relation to an ADHD diagnosis, but to our 
knowledge, no systematic review has been conducted syn-
thesizing these factors. Therefore, the aim of this study is to 
identify child-level clinical and socio-demographic factors 
that are related to the identification and diagnosis of ADHD.

Aim of the current review

The aim of the study is to systematically review evidence for 
child-related factors associated with an ADHD diagnosis in 
children and adolescents, encompassing factors that contrib-
ute to the delay of or failure to diagnose ADHD, as well as 
those that facilitate the identification of ADHD. We hypoth-
esized that a wide range of child-level factors, both clinical 
and socio-demographic variables, would be identified as fac-
tors related to the timing and receipt of an ADHD diagnosis. 
Specifically, we anticipate that male gender, White ethnicity, 

higher SES, greater symptom severity, impairment, and dis-
ruptive behavior will enhance the likelihood of children to 
receive an ADHD diagnosis or obtain an earlier diagnosis.

Methods

The systematic review protocol was pre-registered with 
PROSPERO (registration number: CRD42023392902), and 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis (PRISMA) [57] standards were followed at 
all stages of this review.

Search methods and strategies

A systematic literature search was developed in consultation 
with a specialist librarian. The search strategy was extensive 
to facilitate the identification of all eligible studies. The fol-
lowing electronic databases were searched: PsycINFO (APA 
PsycNET); MEDLINE (PubMED.gov); Embase (Embase.
com); and Educational Resources Information Center 
(ERIC; EBSCO). To identify unpublished studies, disserta-
tions, pre-prints or grey literature, PsycEXTRA (APA Psyc-
NET) and OpenDissertations (EBSCO) were also searched. 
The pre-registered protocol was advertised on social media 
(Twitter, Researchgate) and prominent researchers in the 
field were contacted to identify any further unpublished 
studies. A thorough inspection of the reference lists of the 
included articles was also performed to ensure that all eligi-
ble studies were identified.

Search terms and strategies

A preliminary analysis of the subject headings, as well as 
the text words in the title and abstract of articles found in 
the initial search was conducted, and search terms were sub-
sequently adjusted to maximize search sensitivity (see Sup-
plementary Material 1). The search strategy was developed 
on Embase and subsequently adapted for each database. It 
involved a combination of identified index terms and free 
text words in the abstract and/or title and/or subject/key-
words/descriptors relating to the following concepts: (1) 
ADHD; (2) diagnosis/identification; (3) factors/barriers; 
(4) children/young people. Boolean operators and trunca-
tion symbols were used to compile the search strings on each 
database. An English language filter and publication date 
limit from 1968 was imposed, as ADHD, or its antecedent 
conceptualisation, Hyperkinetic Reaction of Childhood, was 
formally included into the official medical nomenclature in 
the DSM-II (APA) [58]. The searches also excluded animal 
studies, target ADHD population aged 18 years or older, 
as well as publication types that do not include any data. 
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For further details on search methods, see Supplementary 
Material 1.

Eligibility criteria

The studies were screened according to the following inclu-
sion criteria: (1) original article, (2) child-level factors, 
encompassing clinical and socio-demographic factors, that 
influence the diagnosis of ADHD, where diagnosis is defined 
as any stage within the diagnostic process of ADHD, (3) 
included children aged ≤ 18 years with a clinical or research 
diagnosis of ADHD, and (4) in the English language. We 
excluded commentaries, opinions, book chapters, conference 
abstracts, review papers, and case studies from the review 
(see Supplementary Material 1 for further details of the 
inclusion and exclusion criteria).

Data selection

The search was conducted by the first author (LT) in Febru-
ary 2023. All search results were stored in EndNote initially 
and later imported into Covidence. After duplicates were 
removed, all identified articles were screened according to 
the eligibility criteria in two stages, i.e., review based on 
the titles and abstract, followed by a full-text screen. The 
first stage was completed by the primary rater (LT), with a 
random sample of 10% being double-reviewed by a second 
independent rater (YT). All full-texts were screened inde-
pendently by both raters. Following each stage, disagree-
ments were resolved through discussion. In the event of 
uncertainty or when the consensus could not be reached, a 
third reviewer (JA) was consulted. Cohen’s Kappa (κ) was 
calculated to assess inter-rater reliability, yielding values of 
.71 and .76 for the two stages, respectively, indicating sub-
stantial agreement between the reviewers.

Data extraction and quality assessment

A data extraction proforma was designed, piloted and 
amended by LT, in consultation with JA (see Supplementary 
Material 1). To reduce the risk of bias, papers were extracted 
by LT and YT independently, and discrepancies were dis-
cussed and resolved afterwards. Data were extracted on the 
following: (1) Publication details; (2) Country of study; (3) 
Study aims; (4) Study type; (5) Study design; (6) Participant 
information; (7) ADHD diagnostic measures; (8) Measures 
of child-related factors, including the measurement tools, 
sources and informants, and coding systems; (9) Method of 
analysis; (10) Summary of relevant key findings, including 
the child-related factors in question, stages within the diag-
nostic process affected, the direction of effects and author’s 
relevant conclusions; and (11) Risk of bias information 
(strengths and limitations of the study). All relevant findings 

including main or secondary findings, were extracted and 
incorporated into the review.

For the quality assessment, the same two independent 
raters evaluated all the included articles. Considering the 
anticipated inclusion of diverse study designs, the intended 
quality assessment tool cited in the study protocol was the 
Mixed Methods Appraisal Tool (MMAT-2018) [59]. How-
ever, none of the eligible studies featured a qualitative or 
mixed methods design. Therefore, a Risk of Bias in Non-
randomized Studies (RoBANS) [60] was used, given its 
specificity to the evaluation of case–control and cohort 
studies. The RoBANS was modified to provide a better fit 
with the included studies (see Supplementary Material 1), 
e.g., the domain ‘Measurement of exposure’ was changed 
to ‘Measurement of child-level factors’. The tool evaluates 
six domains (selection of participants, confounding vari-
ables, measurement of child-level factors, blinding of out-
come measurements, incomplete outcome data, selective 
outcome reporting) as ‘high’, ‘low’, or ‘unclear’. It showed 
fair to moderate inter-rater reliability [60]. The overall study 
quality were not used as an exclusion criterion to provide a 
thorough overview of the factors identified in the literature; 
instead, study quality were referred to when interpreting 
findings.

Data synthesis

Given the heterogenous methodological approaches 
employed in studies retrieved through the literature search, a 
narrative synthesis was used to analyse the relevant findings. 
The child-related factors identified were organised based on 
thematic similarities, then how these factors were related 
to ADHD diagnosis were summarised descriptively. This 
strategy enables connections between different study find-
ings, helping to highlight the interplay between various fac-
tors and to identify gaps in the literature. For each thematic 
category, the relationship between the factor and the receipt 
of diagnosis is addressed first, followed by the timing of 
the diagnosis. If papers delineated where the factors might 
influence diagnosis along the diagnostic pathway, this infor-
mation was presented according to the linear process of the 
ADHD diagnostic pathway. Details of the methodological 
approaches and the context of the studies are also reported 
in instances where discernible patterns have emerged.

Results

Study selection and characteristics

The study selection process is illustrated in Fig. 1, follow-
ing PRISMA guidelines [57]. The initial screen yielded 
9031 results. After duplicates were removed, 5852 articles 
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were initially screened according to eligibility criteria based 
on title and abstract, where 5605 records were excluded. 
Five additional studies were identified through reference 
screening. As 23 studies could not be retrieved, primarily 
due to being a conference abstract without a correspond-
ing full-text article, 229 full-text articles were assessed for 
eligibility, and 188 were excluded. As seen in Fig. 1, the 

primary reasons for exclusion at full-text screening includes: 
articles being review papers (n = 21); failing to explore fac-
tors that influence ADHD diagnosis (n = 40); only reporting 
on prevalence rates of ADHD in different groups without 
addressing whether or how these group characteristics relate 
to the ADHD diagnostic pathway (n = 31); and only inves-
tigating community, organisational, systemic and societal 

Fig. 1   PRISMA flow diagram illustrating the selection process of the systematic review
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level factors (n = 32). For example, Efron et al. [61] investi-
gated predictors of professional service use in children with 
ADHD, but the factors affecting care did not specifically 
relate to the ADHD diagnostic process. Another example is 
Collins et al. [62], who used a population-based survey to 
examine ethnic disparities in parent-reported diagnosis of 
ADHD, but its primary aim was to examine trends of ADHD 
prevalence rates, without addressing how these disparities 
relate to the ADHD diagnostic process.

Forty-one studies met eligibility criteria and are sum-
marised in Table 1 and in the Supplementary Materials 2. 
Most studies (26/41) reported the impact of the child-level 
factors on the overall presence of an ADHD diagnosis [33, 
35, 42, 63–85], while a smaller number reported on the 
specific steps within the ADHD diagnostic process (7/41) 
[86–92], the age of ADHD diagnosis (4/41) [93–96], or 
delays within specific steps in the ADHD diagnostic pro-
cess (4/41) [97–100]. Of the 41 included studies, 17 were 
from the USA, five from the UK, three from Sweden, two 
from Germany, two from Italy, two from Taiwan, and the 
remaining were from Bosnia and Herzegovina, Brazil, Can-
ada, Denmark, Finland, France, India, Ireland, Japan, and 
Norway. A number of different methodologies were used 
by included studies, but all were quantitative. None of the 
included studies reported any conflicts of interest. Most 
studies were published in peer-reviewed journals, except 
for three unpublished dissertations [92, 94, 96].

Critical appraisals of all included studies can be found 
in the Supplementary Materials 3. The quality appraisal 
revealed that the highest proportion of included papers (34; 
82.9%) received low ratings for the domains of participant 
selection and measurement of child-level factors. This is due 
to the high number of population-based cohort studies and 
large community-based samples, which have a relatively low 
risk of selection bias. For child-level factors, much of the 
data relied on trustworthy sources such as medical records, 
and/or used well-validated measures as the Strengths and 
Difficulties questionnaire (SDQ) [101]. Conversely, a sig-
nificant proportion of studies (12; 29.3%) had a high risk 
of bias caused by inadequate blinding of outcome assess-
ments. Moreover, 12 studies (29.3%) inadequately consid-
ered potential confounds, a concerning observation given 
that the receipt and timing of ADHD diagnosis depends on 
a complex interplay between child and contextual factors. 
Additionally, a significant number of studies (20; 48.8%) did 
not report their approach to handling missing data.

Overall, 16 child-level factors were identified as influ-
encing the diagnosis of ADHD in children and adolescents. 
The clinical factors include ADHD subtype, comorbid men-
tal disorders, behavior problems, internalizing symptoms, 
ADHD symptom severity, impairment, social and cogni-
tive functioning, and general health; whereas the sociode-
mographic factors included age, gender, relative age, race/

ethnicity, SES, insurance status, urban or rural residence and 
family structure.

Subtype

Four papers examined the impact of ADHD subtypes on 
the receipt or timing of an ADHD diagnosis [33, 96, 97, 
99]. In a nationally-representative sample of US children 
[33], children who met DSM-IV criteria for ADHD-C were 
approximately 10% more likely to have been previously 
diagnosed with ADHD than children who met criteria for 
ADHD-HI only. A further 10% of children who met crite-
ria for ADHD-C were more likely to have been previously 
diagnosed with ADHD compared to those who met criteria 
for ADHD-I only. However, these differences were not sta-
tistically significant.

Regarding age at diagnosis, in a student sample from rural 
northeast Georgia, children with ADHD-C were previously 
identified and diagnosed by a psychologist or psychiatrist 
at a significantly younger age than their ADHD-I counter-
parts [96]. Children with ADHD-C demonstrated the fastest 
access to specialist services for evaluation from the onset 
of symptoms, followed by ADHD-HI, while children with 
ADHD-I experienced the most substantial delay in referral to 
a specialist [97]. Children with ADHD-I had a median delay 
of 6 years, which was twice as long as the delay observed 
in ADHD-C children. However, another study showed that 
once in contact with professionals, there were no significant 
differences in the time required for a formal diagnosis among 
children with varying ADHD subtypes [99]. Overall, find-
ings suggest that children with the ADHD-I subtype may 
experience the most delayed diagnosis, and that the ADHD 
subtype may exert a more pronounced influence on the diag-
nostic steps preceding specialist services, rather than on the 
diagnostic process once the child is in contact with specialist 
services.

Mental health comorbidities

Six papers examined the effects of diagnoses of comorbid 
mental disorders, irrespective of the exact nature of these 
disorders, on ADHD diagnosis [84, 89, 90, 93, 97, 98]. These 
studies grouped various mental health conditions together 
as one factor. For instance, Arya et al. [97] combined ODD, 
CD, and substance use, whereas Sikov et al. [84] combined 
anxiety, depression, disruptive behavior disorders, learning 
and developmental disorders, and mood disorders together 
as one group. Findings regarding the impact and direction-
ality of mental health comorbidities on the identification of 
ADHD were inconsistent. Sikov et al. [84] suggested that 
the presence of comorbid disorders increased the likelihood 
of receiving an ICD-10 ADHD code in primary care health 
records. However, while a population-representative sample 
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from the 2004 British survey indicated that the presence of 
comorbid mental disorders increased parental recognition, 
professional contact, and referral [89] these factors were 
not significant predictors in the 1999 survey conducted five 
years earlier [90]. As both studies employed the same study 
design and methodology, the different results may be attrib-
uted to changes in context between the study years.

Regarding the timing of diagnosis, two studies suggested 
that the presence of comorbid disorders may reduce the 
duration of the diagnostic process, showing that children 
with comorbid conditions had a decreased delay in help-
seeking and contacting specialist services in a newly regis-
tered outpatient sample [97], and a younger age at recorded 
clinical ADHD diagnosis in primary care health records 
[93]. However, Bonati et al. [98] found that comorbidity 
did not significantly affect the time taken to receive a diag-
nostic evaluation for children who had already enrolled into 
regional specialised ADHD referral centres.

These studies all originated from diverse countries, 
encompassing the USA [84, 93], UK [89, 90], Italy [98] 
and India [97]. There was also study variation in the types of 
comorbid diagnoses examined. For instance, Arya et al. [97] 
focused on ODD, CD, and substance use, whereas Sikov 
et al. [84] included a broader range of diagnoses, such as 
anxiety, depression, disruptive behavior disorders, autism 
spectrum and developmental disorders, and mood disorders. 
Given these disparities, and the heterogeneity in findings, a 
definitive conclusion cannot be drawn.

Disruptive behavior problems

Disruptive behavior problems, including conduct problems, 
aggression, and ODD/CD symptoms, were examined in 
eight studies [77, 80, 86, 91, 92, 94, 99, 100]. In these stud-
ies, disruptive behavior was assessed via parent-report [80, 
99, 100], teacher-report [77, 86, 92], or by both informants 
[91, 94] using well-established instruments or semi-struc-
tured interviews.

Among these papers, three studies indicated that dis-
ruptive behavior facilitated the diagnosis of ADHD. Con-
duct problems and aggression were linked to an increased 
likelihood of an ADHD diagnosis [77], recognition and 
referral by teachers [92], and PCPs [91], likely due to 
enhanced impairment and problem recognition. The 
potential confounding variables adjusted by these studies 
included age, race/ethnicity, SES, and academic achieve-
ment, except for Staniszewski [92], which did not include 
any adjusted models. However, two studies did not find a 
relationship between disruptive behavior and ADHD diag-
nosis. Barry et al. [86] found that disruptive behavior had 
no significant effect on the likelihood of parental recogni-
tion and acceptance of the recommendation for an ADHD 
referral. O’Connor and McNicholas [80] also did not find 

a significant difference between the behavior problems 
of children diagnosed with ADHD and those exhibiting 
ADHD symptoms at age nine who were not diagnosed at 
the time, despite diagnosed 9-year-olds tending to score 
higher on behavior problems than their undiagnosed peers. 
The authors controlled for additional potential confound-
ing variables, such as ADHD symptoms, cognitive ability, 
general health and service engagement, which may have 
moderated the relationship between behavior problems and 
ADHD diagnosis.

Three studies examined whether disruptive behavior 
problems affected the timing of ADHD diagnosis, all 
with differing findings. Hlavaty [94] found that the sever-
ity of disruptive behavior, difficult temperament and non-
compliance at home and school contributed to an earlier 
age of ADHD diagnosis. Purper-Quakil et al. [99] found 
no association between the presence of externalizing dis-
orders and the time taken to receive a formal diagnosis 
once the child reached specialist services for evaluation. 
In contrast, Yamauchi et al. [100] found that parent-rated 
behavior problems were significantly related to a longer 
time lag between initial parental concern and the first visit 
to child psychiatric services. This study was conducted 
in Japan, representing the only non-Western study among 
the eight reviewed. In summary, findings regarding the 
influence of disruptive behavior on ADHD diagnosis 
were varied across the studies, leaning towards comor-
bidity being a facilitator of diagnosis. These discrepancies 
may be attributed to variations in study methodology and 
potential cultural influences.

Internalizing symptoms

Four studies investigated the influence of internalizing 
symptoms on the timing and receipt of an ADHD diag-
nosis [80, 86, 91, 99], defined in this review as anxiety 
and depression symptoms, reported by parents [80, 91, 99] 
and teachers [86, 91]. These studies showed that internal-
izing symptoms were generally not associated with ADHD 
diagnosis. The presence of internalizing symptoms did not 
affect parents [86] or PCPs’ [91] problem recognition and 
decision to refer children for a professional evaluation, or 
whether or not children who exhibited diagnosable ADHD 
symptoms were diagnosed with ADHD at age nine [80]. 
However, Purper-Quakil et al. [99] found that internalizing 
problems led to a significantly longer diagnostic process 
after contact with specialist services. Overall, internal-
izing problems may increase the time taken for health 
professionals to evaluate a child’s ADHD symptoms, but 
their presence does not appear to affect problem recogni-
tion, referral or the presence of ADHD diagnosis more 
generally.
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ADHD symptom severity

Nine studies within this review explored the impact of 
ADHD symptom severity on diagnosis [80, 86, 87, 89–91, 
94, 98, 99]. Findings varied, with discrepancies potentially 
due to the use of different measures and informants. Some 
studies relied on parent report [91, 99], teacher report [80, 
86], both parent and teacher report [87, 94], while others 
used clinician-based assessments [89, 90, 98]. Different 
informants may observe child behavior in different contexts 
or apply different thresholds for whether different symptoms 
are considered severe or impairing. For example, O’Connor 
and McNicholas [80] found significantly higher parent-rated 
hyperactivity/inattention for children diagnosed with ADHD 
compared to undiagnosed children with probable ADHD, 
while no such distinctions emerged with teacher ratings.

In terms of parent-rated ADHD symptoms, hyperactivity 
and impulsivity symptoms facilitated recognition [87], for-
mal diagnosis [80, 87], and the early identification of ADHD 
[94]. However, these symptoms did not affect the time 
taken by clinicians to make a diagnosis [99], nor whether 
PCPs recognised a problem in the child with ADHD [91]. 
No association was found between teacher-rated symptom 
severity and the likelihood of recognition [86, 87], referral 
[86], clinical evaluation [87], or formal diagnosis [80, 87]. 
The only significant outcome for teacher-rated symptoms 
was in Hlavaty’s [94] study, where greater teacher-reported 
inattentive and hyperactivity symptoms was associated with 
a younger age of ADHD diagnosis in children referred to an 
ADHD centre for evaluation. When symptom severity was 
assessed by clinicians, higher severity was associated with 
increased past-year communication with specialist health 
services [89, 90], and a shorter ADHD diagnostic evaluation 
period [98]. Nevertheless, clinician severity ratings were not 
related to parental problem recognition after adjusting for 
covariates [89, 90]. Overall, the influence of ADHD symp-
tom severity differed across informant at different stages of 
the diagnostic process, emphasizing the need to consult with 
multiple informants at each step of the diagnostic process.

Impairment

Impairment denotes significant difficulties faced by the child 
across various life domains that causes diminished well-
being. Most studies (3/4), with the exception of Yamauchi 
et al. [100], suggested that better well-being may predict 
a delayed ADHD diagnosis in certain contexts. Using a 
population-based sample from the UK, lower impairment 
was related to reduced parental recognition and willingness 
to refer their child [90], and decreased contact with profes-
sionals [89, 90]. Sayal et al. [89] also found that less impair-
ment was significantly associated with reduced parental 
recognition in their initial bivariate analysis, similar to the 

2006 study. However, this association did not persist after 
controlling for other variables, including house ownership, 
ADHD severity, and the presence of a comorbid emotional 
or behavioral disorder. Similarly, children with better qual-
ity of life demonstrated a significantly older age of ADHD 
diagnosis [94].

In contrast, Yamauchi et al. [100] found that impairment 
was not significantly related to a delay in accessing child 
mental health services in Japan. However, as mentioned in 
the above section (see ‘Disruptive Behavior Problems’), 
Yamauchi et al. [100] was the only study conducted in Asia. 
As the authors did not find a significant effect of impair-
ment in family or school life on the time lag between ini-
tial parental concerns and first child mental health service 
access, they decided not to proceed with a more complex 
model accounting for other factors such as child’s age, fam-
ily structure, area of residence and SES in their analysis. In 
contrast, all other studies were carried out in English-speak-
ing Western countries such as the UK [89, 90] or the USA 
[94], and these studies accounted for potential confounds in 
their analyses. Hence, cultural differences and other mediat-
ing factors may contribute to this conflicting finding. SES, 
ADHD and comorbid symptom severity may affect the rela-
tionship between impairment and ADHD diagnosis. The use 
of parents as the informant for ADHD-related impairment 
may also influence this relationship. Sayal et al. [90] found 
that HKD criteria, used as a proxy for symptom severity, was 
not linked to parental recognition, acceptance of referral, or 
contact with specialist services, but parent-reported impair-
ment and strain to family were related to these outcomes, 
underscoring the influential role of parental perceptions. 
Some additional potential confounding variables may not 
have been controlled for in study analyses, possibly leading 
to an overestimation or underestimation of the association 
between ADHD symptom severity and recognition, referral 
and service contact.

Social and cognitive functioning

The influence of child social and cognitive functioning on 
ADHD diagnosis was explored in eight studies [63, 76, 77, 
80, 86, 92, 94, 100]. Study findings were mixed, seemingly 
contingent on the specific conceptualization of these fac-
tors or the measurement tool employed to assess social or 
cognitive functioning. Interestingly, two studies employing 
standardised age-appropriate psychometric tests to directly 
assess cognitive functioning found no significant relation-
ship between this factor and the presence [76], or age of 
ADHD diagnosis [94]. However, when cognitive ability was 
measured using educational achievement, performance and 
progress as proxies, results were more varied. Enhanced aca-
demic achievement, positive learning-related behavior, and 
higher verbal and numerical reasoning skills were associated 
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with a reduced likelihood of ADHD diagnosis [63, 77], 
even when only children with confirmed clinical levels of 
ADHD symptoms were included in the study [80]. However, 
teacher-rated school performance did not significantly influ-
ence parental recognition or the decision to refer children to 
professional services [86]. Staniszewski [92] reported mixed 
findings, noting that adaptability, which was considered a 
proxy for intelligence, was significantly lower in referred 
children compared to non-referred ADHD-probable chil-
dren, while child IQ and academic competence ratings were 
not significantly related. The study’s limitations, such as a 
small sample size, the dichotomous categorisation of intelli-
gence and academic competence as above or below average, 
and the sole reliance on teacher report may have contributed 
to their mixed results. It is crucial to consider the diversity 
of informants and measures, recognising that school perfor-
mance, especially when solely evaluated by teachers, may 
be strongly influenced by children’s behavior. However, find-
ings suggest that performance on standardized assessments 
of cognitive functioning does not appear to broadly influence 
the receipt and timing of an ADHD diagnosis.

Regarding other measures of social and cognitive devel-
opment, Yamauchi et al. [100] found that developmental 
delay did not affect the time between first parental con-
cern and the child’s first visit to specialist services. Con-
versely, better social functioning delayed the identification 
of ADHD. O’Connor and McNicholas [80] revealed that 
children with better peer relationships were less likely to 
receive an ADHD diagnosis at age nine, while Hlavaty 
[94] found that children with better social functioning and 
higher emotional intelligence were diagnosed later. While 
some study findings suggested cognitive ability or academic 
performance and social functioning can prevent or delay an 
ADHD diagnosis, these factors, especially when reported 
by informants rather than based on standardized tests, may 
be susceptible to confounding variables, such as informant-
child relationships, externalizing symptoms, and informant 
knowledge and biases.

Physical health

Five studies investigated the impact of child physical health 
on ADHD diagnosis [80, 84, 89, 90, 98]. Overall, it appears 
that poor health and the presence of a comorbid medical 
condition can facilitate ADHD diagnosis [80, 84, 98]. Using 
a representative population sample, O’Connor and McNich-
olas [80] observed that children diagnosed with ADHD by 
age nine exhibited poorer physical health than those with 
clinical levels of ADHD symptoms who remained undiag-
nosed. Sikov et al. [84] reported that in a hospital-based 
primary care paediatric clinic of school age children, those 
with an asthma diagnosis had significantly higher odds of 
an ADHD diagnosis, even after adjusting for symptoms of 

inattention. Bonati et al. [98] found that among children who 
were referred to specialised ADHD centres with suspected 
ADHD, those with comorbid chronic medical conditions 
had a shorter waiting time before receiving a formal ADHD 
diagnosis. These findings may reflect greater severity of 
symptoms and/or functional impairment from the presence 
of both conditions [80, 84], or because children with chronic 
health conditions are more connected to health services, 
facilitating detection and treatment access [84].

Results from some studies were non-significant when 
examining specific diagnostic steps or particular health prob-
lems. For example, an obesity diagnosis was not associated 
with an increased odds of an ADHD diagnosis [84]. Child 
health was also unrelated to parental problem recognition 
[89, 90]. Whether child health was associated with a higher 
likelihood of specialist contact varied, with Sayal et al. [90] 
reporting a positive link, while a study conducted five years 
later found no effect [89].

Gender

Twenty-two studies examined gender in relation to ADHD 
identification. Boys were consistently more likely to be diag-
nosed with ADHD [33, 63, 68, 72, 75–77, 79, 84, 87], or to 
be diagnosed at an earlier age than girls [88], with only two 
exceptions where no gender effects were present [64, 80]. 
These gender disparities have been observed across cultures, 
including the US [33, 76, 77, 84, 87], Brazil [63], Bosnia 
and Herzegovina [68], Germany [72], Sweden [79, 88], and 
Denmark [75].

Studies that examined the influence of gender on specific 
filters within the diagnostic process did not produce any sig-
nificant findings. Child gender did not influence parental 
problem recognition [86, 87, 89, 90], their decision to refer 
the child or not when recommended [86], whether they had 
contact with professional services [89, 90, 92], or the time 
between initial recognition and the first visit about concerns 
related to ADHD [97, 100]. Similarly, gender did not impact 
the duration of the ADHD diagnostic evaluation [98, 99]. 
Each specific step within the diagnostic process was only 
examined by a few studies, and not all steps have been inves-
tigated simultaneously within each study, limiting the con-
clusions that can be drawn.

The relationship between gender and ADHD diagnosis 
may also be moderated by other factors. For instance, Bax 
et al. [64] found that male gender predicted the receipt of 
an ADHD diagnosis generally, but this gender bias disap-
peared when only considering ADHD-probable children 
and controlling for other variables, such as income, pri-
mary caregiver educational level, presence of health insur-
ance, race/ethnicity, school district, and single parenthood. 
Bannett et al. [93] found that compared to children who 
received a formal diagnosis of ADHD, children with only 
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a symptom-level documentation of ADHD by PCPs were 
more likely to be girls. Moreover, Klefsjö et al. [88] found 
that girls with ADHD were more frequently referred to spe-
cialist services for emotional concerns rather than ADHD 
symptoms, while Mowlem et al. [79] found that externaliz-
ing symptoms were more strongly associated with clinically 
diagnosed ADHD in girls than boys. Taken together, these 
findings suggest that the link between ADHD diagnosis and 
gender may stem from a range of systemic factors, such as 
SES, societal norms and expectations around gender in rela-
tion to child behavior, as well as biases in how parents and 
clinicians perceive ADHD to present in boys versus girls.

Age

Eleven studies explored the role of child age, although none 
specifically focused on age as the primary risk factor [33, 63, 
84–87, 89, 90, 97, 98, 100]. A considerable number of stud-
ies found that age did not significantly impact ADHD identi-
fication, including parental recognition [86, 89, 90], contact 
with specialist services [89, 90, 97], or a formal diagno-
sis [33, 63, 87]. In contrast, a study conducted in the US 
found that children older than 7 years were twice as likely 
to have been diagnosed with ADHD compared to younger 
children [84]. This study defined ADHD diagnosis as the 
presence of a lifetime diagnosis, therefore, this finding may 
be due to children with ADHD symptoms being diagnosed 
cumulatively over time, rather than an inherent bias based 
on age. Nevertheless, Stevens et al. [85] indicated that an 
ADHD diagnosis was most likely to be recorded in the medi-
cal records of 7–12-year-old children in the US, three times 
more likely than for 3–6-year-olds and 13–18-year-olds.

When considering the speed of the ADHD diagnostic 
process, Yamauchi et al. [100] found that younger children 
experienced a longer delay in accessing specialist services 
for evaluation, whereas Bonati et al. [98] indicated a shorter 
diagnostic evaluation process for younger children. However, 
these two studies differed in temporal scopes; Yamauchi 
et al. [100] concentrated on the interval from symptom onset 
to the initial visit to child psychiatric services, while Bonati 
et al. [98] focused on the duration from the initial request to 
the ADHD centre to the moment of diagnosis, limiting the 
conclusions that can be drawn.

Relative age

Twelve studies examined the influence of children’s ages 
relative to their school grade on their likelihood of being 
diagnosed with ADHD in various countries, including the 
USA [69, 70, 74]; Taiwan [66, 67]; Italy [65]; Sweden [71]; 
Norway [73], Canada [78], Finland [82]; UK [81]; and Ger-
many [83]. These studies employed diverse study designs 
and methods. For instance, different sources were used to 

ascertain ADHD diagnosis, such as medical records [66, 
67, 71, 73, 78, 81–83], parent report [69, 70], and insurance 
claim records [74]. They were also conducted in nations 
with different school-starting month and birth date cut-offs 
for eligibility for school entry, i.e., January [65, 71, 73, 78, 
82], September [66, 67, 70, 74], or different birthday cut-offs 
within their own study [69, 81, 83]. Despite these meth-
odological differences, all 12 studies consistently found that 
relatively younger children within their school year were 
more likely to receive a formal ADHD diagnosis.

Studies that stratified the analysis with other child-related 
factors, revealed that the relative age effect may be influ-
enced by additional factors, including the child’s actual age 
[65, 67, 74, 81–83], gender [65, 74, 82, 83], ADHD subtype 
[65], and birth cohort [70, 82]. For example, studies have 
indicated that the impact of relative age on ADHD diagnosis 
is strongest in primary school-aged children, with no rela-
tive age effect observed in preschool-aged children [74, 83], 
and the effect in school-aged students appeared to decline or 
become non-significant with increased age [65, 67, 71, 82].

A popular explanation for the relative age effect is the 
immaturity hypothesis [e.g., 65, suggesting that younger 
children may exhibit less maturity in terms of self-regula-
tion, increasing the likelihood that teachers will raise con-
cerns with parents or refer the child to specialist services. 
Consistent with this hypothesis, Elder [69] discovered that 
being younger in school is significantly associated with 
an increased likelihood of being rated by teachers as hav-
ing clinical levels of ADHD symptoms. This relative age 
effect is much stronger when derived from teacher rather 
than parent ratings, underscoring the heightened influence 
of relative age on teacher perceptions. This is presumed 
to arise from teachers forming their opinions of a child by 
comparing them to their peers within the same classroom, 
better situating them to assess child symptoms and behav-
ior relative to developmental stage. In contrast, Stanisze-
wski [92] examined the relationship between relative age 
and the likelihood of children with a probable diagnosis of 
ADHD being referred to professional services and found no 
significant association. This non-significant finding may be 
due to methodological differences. Relative age was defined 
dichotomously (early versus late birthdates, using March 1st 
and September 1st as cutoffs), limiting the sensitivity of the 
measure of relative age. Assessing smaller segments within 
the year and conducting sensitivity analyses may help to 
detect more nuanced differences, as demonstrated in other 
studies.

Race/ethnicity

Eleven studies investigated the role of race/ethnicity in rela-
tion to an ADHD diagnosis, with one study carried out in 
Brazil [63], and the remaining studies in the USA [33, 35, 
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42, 64, 76, 77, 84–87]. The Brazilian study found no sig-
nificant association between child ethnicity and the likeli-
hood of being diagnosed with ADHD. In contrast, studies 
in the USA tended to show racial/ethnic disparities. Most 
studies revealed that White children were more likely to 
receive a prior formal ADHD diagnosis [35, 42, 64, 76, 77, 
85, 87], with the exception of two studies [33, 84]. Specifi-
cally, Black children were less likely to be diagnosed with 
ADHD compared to White children, even when presenting 
with similar symptoms [35, 64, 76, 77, 87]. Similar patterns 
were observed for Latinx children [35, 77, 85], although two 
studies did not find a significant effect [64, 76]. Morgan et al. 
[76] initially observed underdiagnosis of ADHD in Latinx 
children, but the disparity became statistically insignificant 
after controlling for the primary language spoken at home. 
Thus English as a secondary language may as a barrier to 
awareness, access and communication with professionals 
in nations where English is the official language. Studies 
consistently found that children who primarily spoke Eng-
lish had significantly higher odds of receiving an ADHD 
diagnosis than children whose primary language was not 
English [76, 77, 84].

It is essential to highlight that while most studies that 
found race/ethnic disparities in ADHD diagnosis accounted 
for various potential confounds, most did not control for 
ADHD symptoms. Sikov et al. [84] however, controlled for 
inattention and found no differences in ADHD diagnosis 
between White children and children of other ethnicities. 
This suggests that the apparent disadvantage for children 
from minoritized ethnicities in ADHD diagnosis may be 
influenced by differences in ADHD symptoms, or to the 
potential over-diagnosis of White children. Morgan et al. 
[42] attempted to investigate the causes of this dispar-
ity by using above-average levels of various intelligence 
and behavioral variables the year prior to children’s initial 
ADHD diagnosis as proxies for overdiagnosis. Significantly 
more White children displayed above-average behavioral, 
academic, or executive functioning the year before their ini-
tial diagnoses compared to children from minoritized eth-
nicities, suggesting that White children are more likely to be 
over-diagnosed with ADHD. Only two studies examined the 
impact of race/ethnicity on different stages of the diagnostic 
process separately. These studies found that race/ethnicity 
was not significantly associated with parental recognition of 
ADHD symptoms [86, 87]. However, Black children were 
significantly less likely to undergo an ADHD clinical evalu-
ation compared to White children [87].

SES

Findings on the relationship between children’s SES and the 
identification of ADHD were inconsistent across 16 identi-
fied studies [33, 42, 63, 64, 72, 75–77, 80, 86, 87, 89, 90, 

95, 97, 100]. A considerable number reported no significant 
association [e.g., 33, 64, 80, while others identified low SES 
as a barrier [e.g., 63, 72, 75, 97, or a facilitator of an ADHD 
diagnosis [e.g., 100.

Several factors may contribute to these discrepant results. 
First, studies were conducted in different countries, with six 
from the USA, two in the UK, and one each from India, 
Brazil, Taiwan, Germany, Denmark and Ireland. Notably, 
the study that found no effect of SES was conducted in Japan 
[100], highlighting potential cultural influences, such as dif-
ferences in healthcare accessibility and cost. Bussing et al. 
[87] noted that low SES families were more likely to report 
financial barriers to accessing ADHD services than fami-
lies of higher SES in the USA, where the cost of healthcare 
is relatively expensive and not universally accessible. Dif-
ferent measures of SES, including income class [63], eli-
gibility for free lunch status [86], occupational class and 
parental education [80], were also employed to represent 
SES, thus potentially capturing different constructs with 
different underlying individual and contextual influences. 
For instance, Arruda et al. [63] found that income class 
and school type significantly predicted ADHD diagnosis. 
However, parental education did not yield the same effect, 
emphasizing the potential impact of differences in the con-
ceptualization and assessment of SES. Yamauchi et al. [100] 
further highlighted this issue by demonstrating that higher 
levels of maternal education predicted a shorter diagnostic 
process, whereas paternal education showed no significant 
association, and annual income showed the opposite effect. 
Thus, while parental education is often used as a proxy for 
SES, it may have differing effects to income in certain cases 
and may be more closely linked to caregiver’s recognition of 
problems, representing a more relational-level factor influ-
encing ADHD diagnosis.

Different interpretations have been provided for the 
finding that low SES acts as a barrier to ADHD diagnosis. 
Some authors posited that low SES acts as barrier to the 
recognition and early identification of ADHD [e.g., 86, 97, 
some suggested that children from high SES backgrounds 
are over-diagnosed [e.g., 42, while others acknowledged the 
possibility of both phenomena [e.g., 63. There is a paucity 
of studies attempting to distinguish between overdiagnosis 
and underdiagnosis based on SES. Overall, while most of 
the included papers showed no significant effects of SES 
on ADHD identification, inconsistencies in study design, 
settings, and definitions of SES limit the validity and gener-
alizability of the findings, making it difficult to reach a firm 
conclusion.

Insurance

All eight papers that examined the role of insurance on 
ADHD diagnosis were conducted exclusively in the USA. 
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Four studies examined the likelihood of an ADHD diagnosis 
in relation to health insurance [33, 76, 77, 87]. Generally, 
having health insurance was associated with a greater likeli-
hood of a formal ADHD diagnosis [33, 77, 87]. However, 
this facilitative effect was more pronounced for older chil-
dren, as no such effect was observed in children prior to 
kindergarten entry [76], in contrast to older children [77]. 
The presence of health insurance also did not affect parental 
problem recognition [87].

Four studies explored the likelihood of an ADHD diag-
nosis based on type of insurance [64, 84, 85, 93]. Bax et al. 
[64] observed a strong positive association between Medic-
aid receipt and a formal ADHD diagnosis compared to other 
types of insurance in children with clinical levels of ADHD 
symptoms. Similar findings were reported by Stevens et al. 
[85]. Bannett et al. [93] found a higher likelihood of an 
ADHD diagnosis for children with public or military insur-
ance compared to those with private insurance. However, 
after adjusting for covariates such as age, sex and inattention 
symptoms, this effect was not replicated [84], highlighting 
the importance of considering potential confounds to bet-
ter understand the relationship between insurance type and 
ADHD diagnosis.

Urbanicity

Six studies explored the relationship between residential 
location and the diagnosis of ADHD [63, 64, 66, 95, 97, 
100], all of which were conducted in different countries. 
Residing in an urban environment was associated with a 
decreased likelihood of children receiving a diagnosis of 
ADHD in Taiwan [66]. Conversely, no impact of urban ver-
sus rural residency on diagnosis was observed in the USA 
[64], or in Brazil [63]. In terms of the speed of the ADHD 
diagnostic process, Hoang et al. [95] found no significant 
relationship between the urbanicity of individual’s registered 
GP surgery and the age at ADHD diagnosis in the UK. How-
ever, Arya et al. [97] and Yamauchi et al. [100] found a 
longer delay in contacting a specialist for ADHD evaluation 
among children residing in rural areas or in locations with 
extended commute times to the nearest hospitals in India and 
Japan, respectively. These studies suggest that urban versus 
rural residency may impact the timing or receipt of ADHD 
diagnosis in some nations. Despite mixed findings, a dis-
cernible pattern emerges in Asian countries, where residing 
in areas with lower population density may lead to a delay 
in seeking specialized ADHD evaluation.

Family structure

Six studies explored the effect of family structure on ADHD 
diagnosis [64, 75, 89, 90, 95, 97]. The prevailing consen-
sus across studies indicated that being raised by a single or 

double parent had no significant effect on problem recogni-
tion, eventual diagnosis, or the age at which the diagno-
sis was established when accounting for other covariates 
[75, 89, 90, 95]. Nonetheless, Bax et al. [64] identified that 
belonging to a two-parent family  increased the likelihood 
of a formal ADHD diagnosis among children with clinical 
levels of ADHD symptoms. Additionally, Arya et al. [97] 
found that children in two-parent families experienced a 
shorter delay in contacting specialists than those in joint 
families, where three to four generations often live together 
in the same household, and caregiving responsibilities may 
extend to grandparents or other relatives. This suggests that 
family structure may influence the diagnostic process, with 
two-parent families potentially facilitating faster access to 
specialists, or conversely, children belonging to a single-
parent or joint family household may face unique challenges 
that impact the timing of an ADHD diagnosis.

Discussion

This systematic review identified 16 child-related factors 
associated with the diagnosis of ADHD, namely: ADHD 
subtype, ADHD symptom severity, level of impairment, 
comorbid mental disorders, disruptive behavior, internal-
izing symptoms, social and cognitive functioning, physical 
health, gender, age, relative age, race/ethnicity, SES, insur-
ance coverage, urbanicity of residence and family structure. 
As expected, findings indicated that greater impairment may 
aid recognition and actions conducive to the timely diagno-
sis of ADHD. Similarly, elevated ADHD symptoms played a 
facilitative role in ADHD diagnosis. This pattern aligns with 
the intuitive notion that heightened symptomology translates 
to increased impairment, thereby expediting recognition and 
progress along the diagnostic pathway [102]. This facilita-
tion is also evident for ADHD diagnosis in children with 
more severe externalizing symptoms and poorer social func-
tioning, which is likely attributable to the cumulative impact 
of these comorbid symptoms alongside ADHD, intensify-
ing distress and impairment [7]. These cumulative difficul-
ties may become increasingly problematic and noticeable 
to caregivers, teachers, and clinicians, motivating them to 
actively seek assistance [103, 104]. Current findings also 
indicated that a diagnosis of ADHD-C, and to a lesser extent 
ADHD-HI, tended to accelerate the diagnostic process, par-
ticularly the steps preceding contact with specialist services. 
This trend may relate to other clinical factors such as ADHD 
symptoms, disruptive behavior problems, social and cogni-
tive functioning, and impairment. The impulsive-hyperactive 
symptoms in children with ADHD-C and ADHD-HI often 
interfere with social functioning and may therefore draw 
attention from parents and teachers much earlier [105]. For 
instance, a vignette study by Moldavsky et al. [106] revealed 
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that children with ADHD-I were deemed to be less impaired 
and received the least referrals than those with more pro-
nounced hyperactive-impulsive symptoms. Greater concern 
in relation to child functioning appears to amplify the vis-
ibility of ADHD, prompting faster problem recognition, 
referral, and subsequent diagnosis.

Nonetheless, not all studies found that ADHD symptom 
severity, disruptive behavior and impairment are not always 
significantly related to enhanced ADHD diagnosis. These 
inconsistent findings may be attributable to the differences in 
study methodology, context, cross-cultural variation, and/or 
the number and type of confounding variables controlled for 
in analyses. Potential mediating factors, such as child cogni-
tive ability, health, service engagement, attitudes towards 
help-seeking, and SES may have influenced study results. 
Current review findings suggest that the specific relation-
ship between a child’s presentation and an ADHD diagnosis 
often varies across different stages of the diagnostic pro-
cess, and these effects may be contingent on the informants 
involved. Parent and teacher ratings of severity and impair-
ment may reflect preconceived expectations regarding child 
behavior, or the strain they experience in relation to child 
behavior [107, 108]. For instance, Gadow et al. [109] found 
that teacher-rated intelligence and academic performance 
may be biased, with teacher report reflecting a child’s class-
room behavior rather than their cognitive ability. Parent and 
teacher perceptions of ADHD may be interpreted in the con-
text of their daily experience, concerns, and understanding 
of ADHD, thus their report may reflect their own distress 
levels, a strained relationship, or comorbid difficulties rather 
than the disorder itself [109].

The significance of different informants may also vary at 
different stages of the diagnostic process. Parent-reported 
symptom severity appears to influence stages where parents 
have greater involvement, such as early problem identifica-
tion [87], but not the time taken by clinicians to make a 
diagnosis [99]. Sayal et al. [90] found that HKD criteria, 
used as a proxy for symptom severity, was not linked to 
parental recognition, acceptance of referral, or contact with 
specialists. In contrast, parent-reported impairment and fam-
ily strain was related, underscoring the influential role of 
parental perceptions in the early stages of the diagnostic 
process. However, Lecendreux et al. [110] demonstrated that 
subthreshold ADHD symptoms in early childhood predicted 
an ADHD diagnosis in adolescence, and children with sub-
threshold symptoms face heightened risk for later adverse 
outcomes [111]. These findings emphasize the need for early 
detection and support for children who show subclinical lev-
els of ADHD symptoms.

Cultural context also plays an important role. A study 
conducted in Japan [100] produced conflicting findings com-
pared to other included studies conducted in Western coun-
tries, particularly regarding the effects of child impairment 

and disruptive behavior. These discrepancies potentially 
indicate cultural differences in parental attitudes and behav-
iors related to seeking help for child behavioral issues [112]. 
Factors such as stigmatization of mental health problems, 
reliance on informal social networks, and cross-cultural 
differences in perceptions of what constitutes normal child 
behavior, could explain the possible hesitation or reluctance 
among Japanese parents to actively seek help [113]. Arya 
et al. [97] investigated reasons for parental delays in seek-
ing help in India and found that common beliefs hindering 
help-seeking for ADHD included perceiving their child as 
merely being ‘naughty’, attributing symptoms to normal 
developmental processes, and viewing behavior problems 
as stemming from a lack of strict parenting. In contrast, stud-
ies in Western countries such as Denmark and the USA, 
suggested that parents often cite more systemic barriers and 
healthcare-related stigma, including insufficient information 
about where to seek help, financial impediments, and nega-
tive expectations regarding professional responsiveness or 
willingness to initiate interventions or provide referrals to 
services [87, 114].

The role of comorbid mental disorders also produced 
mixed results. Different types of comorbid symptoms and 
conditions can differentially affect ADHD diagnosis and 
they also appear to be sensitive to contextual factors. Inter-
nalizing symptoms and disruptive behavior problems may 
complicate the diagnostic process by overshadowing ADHD 
symptoms [115]. For instance, the mood instability, inner 
tension, racing thoughts, and internal restlessness stemming 
from ADHD might be misconstrued as symptoms of mood 
or anxiety disorders [115, 116], which results in ADHD-
related difficulties being overlooked. On the other hand, 
symptoms of comorbid mental health problems may act as 
facilitators, as the opportunity for clinical evaluation plays 
a pivotal role in the ADHD diagnostic process, regardless 
of the initial reason for assessment or contact with special-
ists. This is demonstrated in Barry et al.’s [86] study, where 
the recognition and referral of ADHD symptoms was influ-
enced by whether children were already in receipt of ser-
vices but not the severity of symptoms of comorbid disor-
ders. Thus, the impact of comorbid mental health problems 
on the diagnostic process may either hinder or facilitate a 
diagnosis, depending on factors such as pre-existing service 
contact, and the overall presentation of the child, including 
the degree of overlap with symptoms of comorbid mental 
disorders.

Unexpectedly, despite ASD being frequently comorbid 
with ADHD, its relationship with ADHD diagnosis was not 
explored in the included papers. While Sikov et al.’s [84] 
study included autism, it was combined with other non-
ADHD diagnoses as a factor. They found that children had 
significantly higher odds of an ADHD diagnosis if they 
had a comorbid diagnoses of a mental disorder, including 
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ASD, even when inattention scores were adjusted. The 
presence of ASD symptoms can intensify overall impair-
ment, as individuals experiencing both ADHD and ASD 
symptoms have been reported to be more severely impaired 
compared to those with ADHD or ASD alone [117, 118], 
which can prompt caregivers to seek assistance. Similarly, 
as discussed earlier, the identification of ASD can trigger a 
comprehensive clinical evaluation, potentially uncovering 
any additional challenges during the assessment process and 
facilitating ADHD diagnosis. On the other hand, given the 
significant overlap between ASD and ADHD symptoms such 
as deficits in executive functions and difficulties in social 
interaction [119, 120], diagnosing one condition over the 
other can be challenging. Individuals with ASD may also 
exhibit attention deficits, albeit more dependent on the spe-
cific stimuli and intrinsic motivation, complicating differ-
ential diagnosis. This symptom overlap can lead to ADHD 
symptoms being misconstrued as ASD symptoms by clini-
cians [120]. However, while some studies have investigated 
these two diagnoses together, they predominantly focus on 
how ADHD symptoms or diagnosis affect ASD diagnosis 
rather than the other way round [e.g., 121, 122. Therefore, 
exploring how the presence of an ASD diagnosis or how 
ASD symptoms influence the identification or detection of 
ADHD is an important area for future research.

With regards to sociodemographic factors, our findings 
indicate that boys had a consistently higher likelihood of 
receiving an ADHD diagnosis, or being diagnosed at an 
earlier age than girls, irrespective of clinical severity. This 
skewed gender ratio has been attributed to potential biases 
within diagnostic instruments, which may be more aligned 
with the male phenotypical expression of ADHD [34], 
leading to an underestimation of symptoms and severity in 
girls [123]. Alternatively, this gender-biased pattern may be 
rooted in boys’ greater propensity for exhibiting co-occur-
ring disruptive behavior than girls [124], prompting parents 
and educators to seek assistance and evaluation [106, 125]. 
Girls are also more likely to present with the inattentive sub-
type and internalizing symptoms, which often go unnoticed 
[126]. The impairment caused by ADHD symptoms, particu-
larly the inattentive subtype, may not become apparent until 
the later school years when academic demands increase and 
greater independence is expected from teachers. In contrast, 
boys may be more readily recognized due to more severe 
externalizing symptoms, which are deemed more impairing 
and disruptive in the classroom setting. Research indicates 
that parents and teachers display gender biases in recogniz-
ing problems, seeking help, and making referrals. Mowlem 
et al. [79] found that externalizing symptoms exhibited a 
stronger association with clinically diagnosed ADHD in 
girls than in boys, suggesting that when children’s symp-
toms deviate from gender role expectations, girls are more 
likely to garner specialist or parental recognition. Evidence 

has shown that gender-related disparities also exist in the 
timing of help-seeking in mental health conditions. Assis-
tance is generally sought more for boys in childhood and 
early adolescence, while parents and teachers tend to seek 
help for girls during late adolescence [127], highlighting the 
complex relationship between gender-related societal norms, 
biases, and differences in recognising ADHD at different 
developmental stages.

Concerning race/ethnicity, most studies were conducted 
in the USA, and revealed that being Black or Latinx was 
associated with a reduced likelihood of receiving a diagnosis 
of ADHD than being White. However, there is a notable lack 
of analysis regarding the relationship between racial/ethnic 
groups other than Black and Latinx, and ADHD diagnosis 
in our included study. Specifically, groups such as Asians, 
Native Americans, and Alaskan Native children were often 
grouped into an ‘other’ racial/ethnic category, limiting the 
ability to differentiate between them. A recent study indi-
cated that Asian children also have lower ADHD preva-
lence rates compared to White children [128], suggesting 
that racial/ethnic disparities may extend beyond Black and 
Latinx child populations. Therefore, future studies explor-
ing the impact of race/ethnicity on ADHD identification and 
diagnosis across a broader range of racial/ethnic groups is 
warranted.

Moreover, while the evidence for this disparity among 
Black and Latinx children was consistent, there is a lack of 
understanding of the specific points in the diagnostic process 
where race/ethnicity plays a role and the reasons behind it. 
Several suggestions have been made regarding potential con-
tributing factors. Some families expressed reservations about 
reporting ADHD symptoms or seeking care due to concerns 
related to stigma or racism [87]. Healthcare providers may 
have implicit biases and hold stereotypes against minor-
itized ethnic groups, potentially influencing their ADHD 
evaluation process and diagnostic decision-making [129]. 
Language may form a barrier, especially for Latinx chil-
dren. Families whose English is not the primary language 
face challenges in accurately reporting ADHD symptoms 
to healthcare providers in English-speaking nations [130]. 
The lack of diagnostic tools in non-English languages fur-
ther exacerbates this gap in care [131]. Therefore, ensuring 
culturally relevant care in the families’ preferred language 
is crucial [132]. Multicultural competency training interven-
tions for clinicians and healthcare providers is essential to 
mitigate biases and equip them with the necessary aware-
ness, skills and sensitivity in clinical and diagnostic settings 
[30, 128], and to foster an inclusive culture that encourage 
help-seeking behavior among parents from diverse back-
grounds [133].

Findings for the relationship between SES and the iden-
tification of ADHD were inconsistent, potentially due to 
the diversity of countries in which studies were conducted, 
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as the impact of SES on recognition and help-seeking may 
be contingent on the healthcare system and cultural norms 
in each country [127]. In the USA, the high cost of health-
care may result in inadequate ADHD diagnosis in lower 
SES households due to barriers in accessing healthcare. 
Barry et al. [86] identified engagement difficulties as a 
barrier for low SES families, noting challenges in schools 
reaching out to discuss ADHD symptoms. Bussing et al. 
[87] also reported that parents from low SES families in 
the US were more likely to cite financial barriers to access-
ing ADHD services than families of higher SES. However, 
in countries with universal healthcare, barriers to access 
for low SES families may be less pronounced.

Divergent findings relating to SES may also reflect vari-
ation in its definition and assessment [134]. While paren-
tal education is a common SES indicator, its impact on 
ADHD diagnosis may differ from other SES variables, 
as it may be more closely linked to caregivers' percep-
tions than access to services. Education and knowledge 
associated with parental education can shape attitudes 
and beliefs about ADHD, thereby influencing help-seek-
ing behavior [135]. Highly educated parents may possess 
enhanced communication skills and health literacy, lead-
ing to an increased ability to navigate the healthcare sys-
tem successfully [136]. The type of insurance, which was 
categorised separately as ‘Insurance’ rather than ‘SES’ in 
this review, may also serve as a proxy for SES. This cat-
egorization decision was driven by the heterogenous use 
of insurance coverage in the included studies. Some stud-
ies considered the presence/absence of insurance, while 
others compared public, private, commercial, Medicaid, 
and military insurance. Some studies treated insurance as 
a distinct variable outside of SES [e.g., 87, while some 
conceptualized it as an SES factor [e.g., 64. However, most 
studies showed no significant effects of SES on ADHD 
identification despite variations in study design, settings, 
and the conceptualization and assessment of SES.

Although some studies examined the impact of child-
level factors as contributing to the over- or under-diagnosis 
of ADHD, they did not investigate whether these differ-
ences primarily stem from underdiagnosis or overdiagno-
sis. For example, some authors posited that the predictive 
relationship between race/ethnicity and ADHD diagnosis 
primarily resulted from the underdiagnosis of Black and 
Latinx children [e.g., 35, while others attributed it to an 
overdiagnosis of White children [e.g., 42. Coker et al. [35] 
attempted to investigate both possibilities, but their focus 
was on the effects at the medical treatment level rather 
than identification. Consequently, reports concerning 
under- and over-diagnosis should be interpreted with cau-
tion, and it future studies should use designs that contrast 
false-positive with false-negative diagnoses to address this 
research gap [137].

Strengths and Limitations

There are a number of limitations of the literature included 
in the current review. There was substantial diversity in 
study design, definitions and measurement of the predictor 
and outcome variables, along with the inclusion of covari-
ates in analyses. This diversity prevented the conduct of 
a meta-analysis, and therefore, the relationship between 
child-level factors and the receipt and timing of ADHD 
diagnosis could not be quantified. Moreover, as these fac-
tors are context-specific and influenced by cultural norms, 
the generalizability of study findings to different cultures 
is limited. Future research in countries beyond the US 
would provide valuable insights, helping ascertain the 
extent to which findings pertaining to child factors, such as 
race/ethnicity and SES, in the US are applicable to diverse 
cultural contexts. Most studies focused on child-level fac-
tors in relation to the likelihood of an ADHD diagnosis as 
a whole, but the precise juncture at which these predictors 
influence ADHD diagnosis remains largely unexplored, 
with only a limited number of studies examining how these 
factors influenced individual stages of the diagnostic pro-
cess. The recognition of ADHD symptoms in children and 
referral to tertiary care centres by adults or non-specialist 
professionals play pivotal roles in aiding the diagnostic 
process [91, 99]. Future research should aim to unravel 
the intricate relationships between sociodemographic vari-
ables, such as ethnicity, gender, age and SES, along with 
their impact on ADHD recognition, referral and evalua-
tion, especially in a non-US context.

There are also several limitations of the current review 
that should be acknowledged. First, this review is limited 
to studies that involved children with either a research or 
formal clinical diagnosis of ADHD. Studies employing 
vignette-based hypothetical designs to assess the decision-
making process regarding the referral or diagnosis of chil-
dren with different characteristics were not considered. The 
incorporation of such studies could have provided additional 
insights on the contextual, cognitive and social factors, and 
allowing a more in-depth examination of the complexities 
inherent in the diagnostic process. However, this eligibil-
ity criterion did provide greater consistency across studies, 
and ensured that we focused on real children most in need 
of early identification and support. Only studies published 
in English were included, introducing the potential for an 
underrepresentation of studies from non-English speaking 
countries. We opted not to employ quality assessment as a 
criterion for exclusion, aiming to provide a comprehensive 
overview of the identified factors in the literature. However, 
this approach carries the potential risk of distorting inter-
pretations if low quality studies are afforded equal weight to 
high quality studies when interpreting findings. To address 
this limitation, we presented the quality assessment of all the 
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included papers to highlight the methodological limitations 
of the included studies.

This review also has considerable strengths. To our 
knowledge, this is the first review that provides an extensive 
overview of the broad spectrum of child-related factors influ-
encing ADHD diagnosis, encompassing socio-demographic 
and clinical factors. It therefore contributes a nuanced, mul-
tifaceted understanding of the complexities involved in the 
various stages of the ADHD diagnostic process. This review 
captures data from 16 countries, with many included stud-
ies drawing from population-based samples, increasing 
confidence in the validity and generalizability of findings. 
The incorporation of diverse methodologies, designs and 
settings, coupled with the use of narrative synthesis, facili-
tated the integration of heterogeneous findings and captured 
the context- and culture-dependent nature of ADHD diag-
nosis. The insights gained from this review also produced 
clear implications for clinical practice and could inform the 
development of targeted interventions and policies aimed at 
minimizing the disparities in ADHD diagnosis in children 
due to their individual characteristics.

Conclusion and implications

This review identified ADHD subtype, comorbid mental 
health problems, ADHD symptom severity, level of impair-
ment, social and cognitive development, physical health, 
gender, age, relative age, race/ethnicity, SES, insurance 
coverage, urbanicity of residence, and family structure as 
child-level factors influencing the receipt and timing of 
ADHD diagnosis. Meeting criteria for the inattentive sub-
type, lower functional impairment, being female, belonging 
to a minoritized ethnic group, and being relatively old for 
their grade were consistently associated with a delayed or 
absent of ADHD diagnosis.

This study highlights the crucial role of parental, educa-
tor, and clinician perceptions in shaping the diagnosis of 
ADHD, emphasizing the need for heightened awareness and 
education around the diverse symptom profiles of ADHD, 
particularly in groups more likely to be under-diagnosed or 
to experience diagnostic delays, such as girls, children from 
minoritized ethnic background, those from lower SES fami-
lies, and children exhibiting less overt symptoms. Psychoe-
ducation programs aimed at parents, teachers, and PCPs may 
be particularly beneficial at both the problem recognition 
and referral stage. Reducing stigma around mental health, 
especially in cultures such as Japan and India, could also 
encourage proactive help-seeking behaviors. In contrast, 
addressing healthcare-related stigma and perceived systemic 
barriers may be more relevant in Western contexts. At the 
evaluation stage, ongoing clinician training in the differential 
diagnosis of childhood mental health conditions and the high 
rates of comorbidity between ADHD and other conditions, 

may be critical. Additionally, multicultural competency 
training for healthcare providers is essential to ensure cul-
tural sensitivity and awareness in clinical and diagnostic set-
tings [30]. To address language and cultural barriers to diag-
nosis, the development of more culturally sensitive ADHD 
assessments, including non-English diagnostic tools, is also 
imperative [132].

Nevertheless, this review highlights the limited research 
examining how different factors impact each stage of the 
ADHD diagnostic process, so it is important for future 
research focus on specific stages of ADHD diagnosis. Incor-
porating more detailed information on children's comorbid 
mental health conditions and healthcare utilization, such as 
referral reasons, and service usage patterns, can help pin-
point critical junctures in the diagnostic process that can pro-
mote early ADHD identification. Lastly, further research to 
explore the intricate relationships among child-related vari-
ables, along with their contributions to the underdiagnosis 
and overdiagnosis of ADHD across different populations is 
warranted. Addressing these issues can inform and contrib-
ute to efforts that improve ADHD identification and miti-
gate disparities in diagnosis, ensuring timely and appropriate 
support for children and adolescents with ADHD.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00787-​024-​02590-9.

Acknowledgements  The authors would like to thank Justin Hodds, 
the Psychology librarian at the University of Bath, for his expert guid-
ance and support in formulating the literature search strategy. We also 
thank the researchers who contributed to the body of literature on child 
factors affecting the receipt and timing of a diagnosis of ADHD, as 
this study would not have been possible without their original studies.

Author contributions  Conceptualization: Lok Yee Chloe Tam, Jennifer 
Allen; Investigation, Methodology and Formal Analaysis: Lok Yee 
Chloe Tam; Validation: Lok Yee Chloe Tam, Yanisa Taechameeki-
etichai, Jennifer Allen; Writing – original draft preparation: Lok Yee 
Chloe Tam; Writing – review and editing: Lok Yee Chloe Tam, Yanisa 
Taechameekietichai, Jennifer Allen; Supervision: Jennifer Allen. All 
authors read and approved the final draft of the manuscript.

Funding  This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors.

Data availability  No datasets were generated or analysed during the 
current study.

Declarations 

Conflict of interest  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 

https://doi.org/10.1007/s00787-024-02590-9


1492	 European Child & Adolescent Psychiatry (2025) 34:1469–1496

the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 American Psychiatric Association (2013) Diagnostic and statisti-
cal manual of mental disorders (5th ed.). https://​doi.​org/​10.​1176/​
appi.​books.​97808​90425​596

	 2.	 American Psychiatric Association (2022) Diagnostic and sta-
tistical manual of mental disorders (5th ed., text rev.). https://​
doi.​org/​10.​1176/​appi.​books.​97808​90425​787

	 3.	 Shaw M, Hodgkins P, Caci H, Young S, Kahle J, Woods AG, 
Arnold LE (2012) A systematic review and analysis of long-
term outcomes in attention deficit hyperactivity disorder: 
effects of treatment and non-treatment. BMC Med 10:1–5. 
https://​doi.​org/​10.​1186/​1741-​7015-​10-​99

	 4.	 Schippers LM, Horstman LI, Velde HV, Pereira RR, Zinkstok 
J, Mostert JC, Greven CU, Hoogman M (2022) A qualitative 
and quantitative study of self-reported positive characteristics 
of individuals with ADHD. Front Psych 13:922788. https://​doi.​
org/​10.​3389/​fpsyt.​2022.​922788

	 5.	 Sedgwick JA, Merwood A, Asherson P (2019) The positive 
aspects of attention deficit hyperactivity disorder: a qualitative 
investigation of successful adults with ADHD. ADHD Atten-
tion Deficit Hyperactivity Disord 11(3):241–253. https://​doi.​
org/​10.​1007/​s12402-​018-​0277-6

	 6.	 Biederman J, Petty CR, Evans M, Small J, Faraone SV (2010) 
How persistent is ADHD? A controlled 10-year follow-up 
study of boys with ADHD. Psychiatry Res 177(3):299–304. 
https://​doi.​org/​10.​1016/j.​psych​res.​2009.​12.​010

	 7.	 Gnanavel S, Sharma P, Kaushal P, Hussain S (2019) Attention 
deficit hyperactivity disorder and comorbidity: a review of lit-
erature. World J Clin Cases 7(17):2420–2426. https://​doi.​org/​
10.​12998/​wjcc.​v7.​i17.​2420

	 8.	 Fredriksen M, Dahl AA, Martinsen EW, Klungsoyr O, Far-
aone SV, Peleikis DE (2014) Childhood and persistent ADHD 
symptoms associated with educational failure and long-term 
occupational disability in adult ADHD. ADHD Attention 
Deficit Hyperactivity Disord 6:87–99. https://​doi.​org/​10.​1007/​
s12402-​014-​0126-1

	 9.	 Sacchetti GM, Lefler EK (2017) ADHD symptomology 
and social functioning in college students. J Atten Disord 
21(12):1009–1019. https://​doi.​org/​10.​1177/​10870​54714​
557355

	 10.	 Brunkhorst-Kanaan N, Libutzki B, Reif A, Larsson H, McNeill 
RV, Kittel-Schneider S (2021) ADHD and accidents over the life 
span–A systematic review. Neurosci Biobehav Rev 125:582–591. 
https://​doi.​org/​10.​1016/j.​neubi​orev.​2021.​02.​002

	 11.	 Jonsson U, Alaie I, Löfgren Wilteus A, Zander E, Marschik PB, 
Coghill D, Bölte S (2017) Annual research review: quality of 
life and childhood mental and behavioural disorders - a critical 
review of the research. J Child Psychol Psychiatry 58(4):439–
469. https://​doi.​org/​10.​1111/​jcpp.​12645

	 12.	 Knecht C, de Alvaro R, Martinez-Raga J, Balanza-Martinez V 
(2015) Attention-deficit hyperactivity disorder (ADHD), sub-
stance use disorders, and criminality: a difficult problem with 
complex solutions. Int J Adolesc Med Health 27(2):163–175. 
https://​doi.​org/​10.​1515/​ijamh-​2015-​5007

	 13.	 Dalsgaard S, Østergaard SD, Leckman JF, Mortensen PB, Ped-
ersen MG (2015) Mortality in children, adolescents, and adults 

with attention deficit hyperactivity disorder: a nationwide cohort 
study. The Lancet 385(9983):2190–2196. https://​doi.​org/​10.​
1016/​S0140-​6736(14)​61684-6

	 14.	 Polanczyk GV, Willcutt EG, Salum GA, Kieling C, Rohde LA 
(2014) ADHD prevalence estimates across three decades: an 
updated systematic review and meta-regression analysis. Int J 
Epidemiol 43(2):434–442. https://​doi.​org/​10.​1093/​ije/​dyt261

	 15.	 Salari N, Ghasemi H, Abdoli N, Rahmani A, Shiri MH, 
Hashemian AH, Akbari H, Mohammadi M (2023) The global 
prevalence of ADHD in children and adolescents: a systematic 
review and meta-analysis. Ital J Pediatr 49(1):48. https://​doi.​org/​
10.​1186/​s13052-​023-​01456-1

	 16.	 Thomas R, Sanders S, Doust J, Beller E, Glasziou P (2015) Prev-
alence of attention-deficit/hyperactivity disorder: a systematic 
review and meta-analysis. Pediatrics 135(4):e994-1001. https://​
doi.​org/​10.​1542/​peds.​2014-​3482

	 17.	 Widding-Havneraas T, Markussen S, Elwert F, Lyhmann I, 
Bjelland I, Halmøy A, Chaulagain A, Ystrom E, Mykletun A, 
Zachrisson HD (2023) Geographical variation in ADHD: do 
diagnoses reflect symptom levels? Eur Child Adolesc Psychiatry 
32(9):1795–1803. https://​doi.​org/​10.​1007/​s00787-​022-​01996-7

	 18.	 Foy JM, Earls MF (2005) A process for developing community 
consensus regarding the diagnosis and management of attention-
deficit/hyperactivity disorder. Pediatrics 115(1):e97-104. https://​
doi.​org/​10.​1542/​peds.​2004-​0953

	 19.	 Bronfenbrenner U (1979) The ecology of human development: 
Experiments by nature and design. Harvard University Press, 
Cambridge

	 20.	 Chess S, Thomas A (1999) Goodness of fit: clinical applications 
from infancy through adult life. Psychology Press

	 21.	 Hamed AM, Kauer AJ, Stevens HE (2015) Why the diagnosis 
of attention deficit hyperactivity disorder matters. Front Psych 
6:168. https://​doi.​org/​10.​3389/​fpsyt.​2015.​00168

	 22.	 Rocco I, Corso B, Bonati M, Minicuci N (2021) Time of onset 
and/or diagnosis of ADHD in European children: a systematic 
review. BMC Psychiatry 21:1–24. https://​doi.​org/​10.​1186/​
s12888-​021-​03547-x

	 23.	 Sayal K, Prasad V, Daley D, Ford T, Coghill D (2018) ADHD 
in children and young people: prevalence, care pathways, and 
service provision. Lancet Psychiatry 5(2):175–186. https://​doi.​
org/​10.​1016/​S2215-​0366(17)​30167-0

	 24.	 Faraone SV, Biederman J, Spencer TJ, Aleardi M (2006) Com-
paring the efficacy of medications for ADHD using meta-analy-
sis. Medscape Gen Med 8(4):4

	 25.	 Ferrin M, Moreno-Granados JM, Salcedo-Marin MD, Ruiz-
Veguilla M, Perez-Ayala V, Taylor E (2014) Evaluation of a 
psychoeducation programme for parents of children and ado-
lescents with ADHD: Immediate and long-term effects using a 
blind randomized controlled trial. Eur Child Adolesc Psychiatry 
23:637–647. https://​doi.​org/​10.​1007/​s00787-​013-​0494-7

	 26.	 Tymms P, Merrell C (2006) The impact of screening and advice 
on inattentive, hyperactive and impulsive children. Eur J Spec 
Needs Educ 21(3):321–337. https://​doi.​org/​10.​1080/​08856​25060​
08108​56

	 27.	 Wymbs FA, Cunningham CE, Chen Y, Rimas HM, Deal K, 
Waschbusch DA, Pelham WE Jr (2016) Examining parents’ pref-
erences for group and individual parent training for children with 
ADHD symptoms. J Clin Child Adolesc Psychol 45(5):614–631. 
https://​doi.​org/​10.​1080/​15374​416.​2015.​10046​78

	 28.	 Chapman R, Botha M (2023) Neurodivergence-informed therapy. 
Dev Med Child Neurol 65(3):310–317. https://​doi.​org/​10.​1111/​
dmcn.​15384

	 29.	 Sibley MH, LaCount PA (2021) Enhancing Engagement And 
Motivation With Adolescents with ADHD and their parents: the 
supporting teens’ autonomy daily (STAND) Model. In: Allen JL, 
Hawes DJ, Essau CA (eds) Family-based intervention for child 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425787
https://doi.org/10.1176/appi.books.9780890425787
https://doi.org/10.1186/1741-7015-10-99
https://doi.org/10.3389/fpsyt.2022.922788
https://doi.org/10.3389/fpsyt.2022.922788
https://doi.org/10.1007/s12402-018-0277-6
https://doi.org/10.1007/s12402-018-0277-6
https://doi.org/10.1016/j.psychres.2009.12.010
https://doi.org/10.12998/wjcc.v7.i17.2420
https://doi.org/10.12998/wjcc.v7.i17.2420
https://doi.org/10.1007/s12402-014-0126-1
https://doi.org/10.1007/s12402-014-0126-1
https://doi.org/10.1177/1087054714557355
https://doi.org/10.1177/1087054714557355
https://doi.org/10.1016/j.neubiorev.2021.02.002
https://doi.org/10.1111/jcpp.12645
https://doi.org/10.1515/ijamh-2015-5007
https://doi.org/10.1016/S0140-6736(14)61684-6
https://doi.org/10.1016/S0140-6736(14)61684-6
https://doi.org/10.1093/ije/dyt261
https://doi.org/10.1186/s13052-023-01456-1
https://doi.org/10.1186/s13052-023-01456-1
https://doi.org/10.1542/peds.2014-3482
https://doi.org/10.1542/peds.2014-3482
https://doi.org/10.1007/s00787-022-01996-7
https://doi.org/10.1542/peds.2004-0953
https://doi.org/10.1542/peds.2004-0953
https://doi.org/10.3389/fpsyt.2015.00168
https://doi.org/10.1186/s12888-021-03547-x
https://doi.org/10.1186/s12888-021-03547-x
https://doi.org/10.1016/S2215-0366(17)30167-0
https://doi.org/10.1016/S2215-0366(17)30167-0
https://doi.org/10.1007/s00787-013-0494-7
https://doi.org/10.1080/08856250600810856
https://doi.org/10.1080/08856250600810856
https://doi.org/10.1080/15374416.2015.1004678
https://doi.org/10.1111/dmcn.15384
https://doi.org/10.1111/dmcn.15384


1493European Child & Adolescent Psychiatry (2025) 34:1469–1496	

and adolescent mental health: a core competencies approach. 
Cambridge University Press, Cambridge, pp 136–151

	 30.	 Anderson LM, Scrimshaw SC, Fullilove MT, Fielding JE, Nor-
mand J, Task Force on Community Preventive Services (2003) 
Culturally competent healthcare systems: a systematic review. 
Am J Prevent Med 24(3):68–79. https://​doi.​org/​10.​1016/​s0749-​
3797(02)​00657-8

	 31.	 Doshi JA, Hodgkins P, Kahle J, Sikirica V, Cangelosi MJ, 
Setyawan J, Erder MH, Neumann PJ (2012) Economic impact of 
childhood and adult attention-deficit/hyperactivity disorder in the 
United States. J Am Acad Child Adolesc Psychiatry 51(10):990–
1002. https://​doi.​org/​10.​1016/j.​jaac.​2012.​07.​008

	 32.	 Polanczyk G, De Lima MS, Horta BL, Biederman J, Rohde LA 
(2007) The worldwide prevalence of ADHD: a systematic review 
and metaregression analysis. Am J Psychiatry 164(6):942–948. 
https://​doi.​org/​10.​1176/​ajp.​2007.​164.6.​942

	 33.	 Froehlich TE, Lanphear BP, Epstein JN, Barbaresi WJ, Katusic 
SK, Kahn RS (2007) Prevalence, recognition, and treatment of 
attention-deficit/hyperactivity disorder in a national sample of 
US children. Arch Pediatr Adolesc Med 161(9):857–864. https://​
doi.​org/​10.​1001/​archp​edi.​161.9.​857

	 34.	 Biederman J, Mick E, Faraone SV, Braaten E, Doyle A, Spencer 
T, Wilens TE, Frazier E, Johnson MA (2002) Influence of gender 
on attention deficit hyperactivity disorder in children referred to 
a psychiatric clinic. Am J Psychiatry 159(1):36–42. https://​doi.​
org/​10.​1176/​appi.​ajp.​159.1.​36

	 35.	 Coker TR, Elliott MN, Toomey SL, Schwebel DC, Cuccaro P, 
Tortolero Emery S, Davies SL, Visser SN, Schuster MA (2016) 
Racial and ethnic disparities in ADHD diagnosis and treatment. 
Pediatrics 138(3):e20160407. https://​doi.​org/​10.​1542/​peds.​
2016-​0407

	 36.	 Shi Y, Guevara LR, Dykhoff HJ, Sangaralingham LR, Phelan S, 
Zaccariello MJ, Warner DO (2021) Racial disparities in diagno-
sis of attention-deficit/hyperactivity disorder in a US national 
birth cohort. JAMA Netw Open 4(3):e210321. https://​doi.​org/​
10.​1001/​jaman​etwor​kopen.​2021.​0321

	 37.	 Walters A (2018) Girls with ADHD: underdiagnosed and 
untreated. Brown Univ Child Adolesc Behav Lett 34(11):8–8. 
https://​doi.​org/​10.​1002/​cbl.​30337

	 38.	 Visser SN, Danielson ML, Bitsko RH, Holbrook JR, Kogan 
MD, Ghandour RM, Perou R, Blumberg SJ (2014) Trends in 
the parent-report of health care provider-diagnosed and medi-
cated attention-deficit/hyperactivity disorder: United States, 
2003–2011. J Am Acad Child Adolesc Psychiatry 53(1):34–46. 
https://​doi.​org/​10.​1016/j.​jaac.​2013.​09.​001

	 39.	 Miller TW, Nigg JT, Miller RL (2009) Attention deficit hyperac-
tivity disorder in African American children: what can be con-
cluded from the past ten years? Clin Psychol Rev 29(1):77–86. 
https://​doi.​org/​10.​1016/j.​cpr.​2008.​10.​001

	 40.	 Bruchmüller K, Margraf J, Schneider S (2012) Is ADHD diag-
nosed in accord with diagnostic criteria? Overdiagnosis and 
influence of client gender on diagnosis. J Consult Clin Psychol 
80(1):128–138. https://​doi.​org/​10.​1037/​a0026​582

	 41.	 Rowland AS, Umbach DM, Stallone L, Naftel AJ, Bohlig EM, 
Sandler DP (2002) Prevalence of medication treatment for atten-
tion deficit–hyperactivity disorder among elementary school chil-
dren in Johnston County, North Carolina. Am J Public Health 
92(2):231–234

	 42.	 Morgan PL, Woods AD, Wang Y (2023) Sociodemographic dis-
parities in attention-deficit/hyperactivity disorder overdiagnosis 
and overtreatment during elementary school. J Learn Disabil 
56(5):359–370. https://​doi.​org/​10.​1177/​00222​19422​10996​75

	 43.	 Sherman M (2015) The cultural production of a pharmaceutical 
market: The making of ADHD. Int J Commun 9:20

	 44.	 Yeung A, Ng E, Abi-Jaoude E (2022) TikTok and attention-
deficit/hyperactivity disorder: a cross-sectional study of social 

media content quality. Can J Psychiat 67(12):899–906. https://​
doi.​org/​10.​1177/​07067​43722​10828​54

	 45.	 Timimi S, Taylor E (2004) ADHD is best understood as a cultural 
construct. Brit J Psychiatry J Ment Sci 184:8–9. https://​doi.​org/​
10.​1192/​bjp.​184.1.8

	 46.	 Chilakamarri JK, Filkowski MM, Ghaemi SN (2011) Misdiagno-
sis of bipolar disorder in children and adolescents: a comparison 
with ADHD and major depressive disorder. Ann Clin Psychiatry 
Off J Am Acad Clin Psychiatr 23(1):25–29

	 47.	 Thomas R, Mitchell GK, Batstra L (2013) Attention-deficit/
hyperactivity disorder: are we helping or harming? BMJ 
347:f6172. https://​doi.​org/​10.​1136/​bmj.​f6172

	 48.	 Ruggiero S, Rafaniello C, Bravaccio C, Grimaldi G, Granato R, 
Pascotto A, Sportiello L, Parretta E, Rinaldi B, Panei P, Rossi F 
(2012) Safety of attention-deficit/hyperactivity disorder medica-
tions in children: an intensive pharmacosurveillance monitoring 
study. J Child Adolesc Psychopharmacol 22(6):415–422. https://​
doi.​org/​10.​1089/​cap.​2012.​0003

	 49.	 Cooper WO, Habel LA, Sox CM, Chan KA, Arbogast PG, 
Cheetham TC, Murray KT, Quinn VP, Stein CM, Callahan 
ST, Fireman BH (2011) ADHD drugs and serious cardio-
vascular events in children and young adults. N Engl J Med 
365(20):1896–1904. https://​doi.​org/​10.​1056/​NEJMo​a1110​212

	 50.	 Fulton BD, Scheffler RM, Hinshaw SP, Levine P, Stone S, Brown 
TT, Modrek S (2009) National variation of ADHD diagnostic 
prevalence and medication use: health care providers and educa-
tion policies. Psychiatr Serv 60(8):1075–1083. https://​doi.​org/​10.​
1176/​ps.​2009.​60.8.​1075

	 51.	 Sciutto MJ, Eisenberg M (2007) Evaluating the evidence for and 
against the overdiagnosis of ADHD. J Atten Disord 11(2):106–
113. https://​doi.​org/​10.​1177/​10870​54707​300094

	 52.	 Waite R (2007) Women and attention deficit disorders: a great 
burden overlooked. J Am Acad Nurse Pract 19(3):116–125. 
https://​doi.​org/​10.​1111/j.​1745-​7599.​2006.​00203.x

	 53.	 Wright N, Moldavsky M, Schneider J, Chakrabarti I, Coates 
J, Daley D, Kochhar P, Mills J, Sorour W, Sayal K (2015) 
Practitioner review: pathways to care for ADHD–a systematic 
review of barriers and facilitators. J Child Psychol Psychiatry 
56(6):598–617. https://​doi.​org/​10.​1111/​jcpp.​12398

	 54.	 Abdelnour E, Jansen MO, Gold JA (2022) ADHD diagnos-
tic trends: increased recognition or overdiagnosis? Mo Med 
119(5):467–473

	 55.	 Kappi A, Martel M (2022) Parental barriers in seeking mental 
health services for attention deficit hyperactivity disorder in chil-
dren: systematic review. J Atten Disord 26(3):408–425. https://​
doi.​org/​10.​1177/​10870​54720​986909

	 56.	 French B, Sayal K, Daley D (2019) Barriers and facilitators to 
understanding of ADHD in primary care: a mixed-method sys-
tematic review. Eur Child Adolesc Psychiatry 28(8):1037–1064. 
https://​doi.​org/​10.​1007/​s00787-​018-​1256-3

	 57.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, 
Mulrow CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, 
Chou R (2021) The PRISMA 2020 statement: an updated guide-
line for reporting systematic reviews. BMJ 372:n71. https://​doi.​
org/​10.​1136/​bmj.​n71

	 58.	 American Psychiatric Association (1968) Diagnostic and statisti-
cal manual of mental disorders (2nd ed.)

	 59.	 Hong QN, Fàbregues S, Bartlett G, Boardman F, Cargo M, Dage-
nais P, Gagnon MP, Griffiths F, Nicolau B, O’Cathain A, Rous-
seau MC (2018) The Mixed Methods Appraisal Tool (MMAT) 
version 2018 for information professionals and researchers. Educ 
Inf 34(4):285–291. https://​doi.​org/​10.​3233/​efi-​180221

	 60.	 Kim SY, Park JE, Lee YJ, Seo HJ, Sheen SS, Hahn S, Jang 
BH, Son HJ (2013) Testing a tool for assessing the risk of bias 
for nonrandomized studies showed moderate reliability and 

https://doi.org/10.1016/s0749-3797(02)00657-8
https://doi.org/10.1016/s0749-3797(02)00657-8
https://doi.org/10.1016/j.jaac.2012.07.008
https://doi.org/10.1176/ajp.2007.164.6.942
https://doi.org/10.1001/archpedi.161.9.857
https://doi.org/10.1001/archpedi.161.9.857
https://doi.org/10.1176/appi.ajp.159.1.36
https://doi.org/10.1176/appi.ajp.159.1.36
https://doi.org/10.1542/peds.2016-0407
https://doi.org/10.1542/peds.2016-0407
https://doi.org/10.1001/jamanetworkopen.2021.0321
https://doi.org/10.1001/jamanetworkopen.2021.0321
https://doi.org/10.1002/cbl.30337
https://doi.org/10.1016/j.jaac.2013.09.001
https://doi.org/10.1016/j.cpr.2008.10.001
https://doi.org/10.1037/a0026582
https://doi.org/10.1177/00222194221099675
https://doi.org/10.1177/07067437221082854
https://doi.org/10.1177/07067437221082854
https://doi.org/10.1192/bjp.184.1.8
https://doi.org/10.1192/bjp.184.1.8
https://doi.org/10.1136/bmj.f6172
https://doi.org/10.1089/cap.2012.0003
https://doi.org/10.1089/cap.2012.0003
https://doi.org/10.1056/NEJMoa1110212
https://doi.org/10.1176/ps.2009.60.8.1075
https://doi.org/10.1176/ps.2009.60.8.1075
https://doi.org/10.1177/1087054707300094
https://doi.org/10.1111/j.1745-7599.2006.00203.x
https://doi.org/10.1111/jcpp.12398
https://doi.org/10.1177/1087054720986909
https://doi.org/10.1177/1087054720986909
https://doi.org/10.1007/s00787-018-1256-3
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.3233/efi-180221


1494	 European Child & Adolescent Psychiatry (2025) 34:1469–1496

promising validity. J Clin Epidemiol 66(4):408–414. https://​doi.​
org/​10.​1016/j.​jclin​epi.​2012.​09.​016

	 61.	 Efron D, Moisuc O, McKenzie V, Sciberras E (2016) Service 
use in children aged 6–8 years with attention deficit hyperactiv-
ity disorder. Arch Dis Child 101(2):161–165. https://​doi.​org/​10.​
1136/​archd​ischi​ld-​2015-​309520

	 62.	 Collins KP, Cleary SD (2016) Racial and ethnic disparities in 
parent-reported diagnosis of ADHD: national survey of chil-
dren’s health (2003, 2007, and 2011). J Clin Psychiatry 77(1):52–
59. https://​doi.​org/​10.​4088/​JCP.​14m09​364

	 63.	 Arruda MA, Arruda R, Guidetti V, Bigal ME, Landeira-Fernan-
dez J, Portugal AC, Anunciação L (2022) Associated factors of 
attention-deficit/hyperactivity disorder diagnosis and psycho-
stimulant use: a nationwide representative study. Pediatr Neurol 
128:45–51. https://​doi.​org/​10.​1016/j.​pedia​trneu​rol.​2021.​11.​008

	 64.	 Bax AC, Bard DE, Cuffe SP, McKeown RE, Wolraich ML (2019) 
The association between race/ethnicity and socioeconomic fac-
tors and the diagnosis and treatment of children with attention-
deficit hyperactivity disorder. J Dev Behav Pediatr 40(2):81–91. 
https://​doi.​org/​10.​1097/​DBP.​00000​00000​000626

	 65.	 Bonati M, Cartabia M, Zanetti M, Reale L, Didoni A, Costantino 
MA (2018) Age level vs grade level for the diagnosis of ADHD 
and neurodevelopmental disorders. Eur Child Adolesc Psychiatry 
27:1171–1180. https://​doi.​org/​10.​1007/​s00787-​018-​1180-6

	 66.	 Chen MH, Huang KL, Hsu JW, Tsai SJ, Su TP, Chen TJ, Bai 
YM (2021) Effect of relative age on childhood mental health: 
a cohort of 9,548,393 children and adolescents. Acta Psychiatr 
Scand 144(2):168–177. https://​doi.​org/​10.​1111/​acps.​13327

	 67.	 Chen MH, Lan WH, Bai YM, Huang KL, Su TP, Tsai SJ, Li 
CT, Lin WC, Chang WH, Pan TL, Chen TJ (2016) Influence of 
relative age on diagnosis and treatment of attention-deficit hyper-
activity disorder in Taiwanese children. J Pediatr 172:162–167. 
https://​doi.​org/​10.​1016/j.​jpeds.​2016.​02.​012

	 68.	 Dizdarevic A, Mujezinovic A, Memisevic H (2022) Is ADHD 
under-diagnosed in Bosnia and Herzegovina? Comparisons of 
clinically confirmed cases vs. parent-reported prevalence of 
ADHD. Acta Neuropsychologica 20(2):187–194. https://​doi.​
org/​10.​5604/​01.​3001.​0015.​8828

	 69.	 Elder TE (2010) The importance of relative standards in ADHD 
diagnoses: evidence based on exact birth dates. J Health Econ 
29(5):641–656. https://​doi.​org/​10.​1016/j.​jheal​eco.​2010.​06.​003

	 70.	 Evans WN, Morrill MS, Parente ST (2010) Measuring inappro-
priate medical diagnosis and treatment in survey data: The case 
of ADHD among school-age children. J Health Econ 29(5):657–
673. https://​doi.​org/​10.​1016/j.​jheal​eco.​2010.​07.​005

	 71.	 Halldner L, Tillander A, Lundholm C, Boman M, Långström 
N, Larsson H, Lichtenstein P (2014) Relative immaturity and 
ADHD: findings from nationwide registers, parent-and self-
reports. J Child Psychol Psychiatry 55(8):897–904. https://​doi.​
org/​10.​1111/​jcpp.​12229

	 72.	 Huss M, Hölling H, Kurth BM, Schlack R (2008) How often 
are German children and adolescents diagnosed with ADHD? 
Prevalence based on the judgment of health care professionals: 
results of the German health and examination survey (KiGGS). 
Eur Child Adolesc Psychiatry 17:52–58. https://​doi.​org/​10.​1007/​
s00787-​008-​1006-z

	 73.	 Karlstad Ø, Furu K, Stoltenberg C, Håberg SE, Bakken IJ (2017) 
ADHD treatment and diagnosis in relation to children’s birth 
month: Nationwide cohort study from Norway. Scand J Public 
Health 45(4):343–349. https://​doi.​org/​10.​1177/​14034​94817​
708080

	 74.	 Layton TJ, Barnett ML, Hicks TR, Jena AB (2018) Attention 
deficit–hyperactivity disorder and month of school enrollment. N 
Engl J Med 379(22):2122–2130. https://​doi.​org/​10.​1056/​NEJMo​
a1806​828

	 75.	 Madsen KB, Ravn MH, Arnfred J, Olsen J, Rask CU, Obel C 
(2018) Characteristics of undiagnosed children with parent-
reported ADHD behaviour. Eur Child Adolesc Psychiatry 
27:149–158. https://​doi.​org/​10.​1007/​s00787-​017-​1029-4

	 76.	 Morgan PL, Hillemeier MM, Farkas G, Maczuga S (2014) 
Racial/ethnic disparities in ADHD diagnosis by kindergarten 
entry. J Child Psychol Psychiatry 55(8):905–913. https://​doi.​
org/​10.​1111/​jcpp.​12204

	 77.	 Morgan PL, Staff J, Hillemeier MM, Farkas G, Maczuga S (2013) 
Racial and ethnic disparities in ADHD diagnosis from kinder-
garten to eighth grade. Pediatrics 132(1):85–93. https://​doi.​org/​
10.​1542/​peds.​2012-​2390

	 78.	 Morrow RL, Garland EJ, Wright JM, Maclure M, Taylor S, 
Dormuth CR (2012) Influence of relative age on diagnosis and 
treatment of attention-deficit/hyperactivity disorder in children. 
CMAJ 184(7):755–762. https://​doi.​org/​10.​1503/​cmaj.​111619

	 79.	 Mowlem FD, Rosenqvist MA, Martin J, Lichtenstein P, Asher-
son P, Larsson H (2019) Sex differences in predicting ADHD 
clinical diagnosis and pharmacological treatment. Eur Child 
Adolesc Psychiatry 28:481–489. https://​doi.​org/​10.​1007/​
s00787-​018-​1211-3

	 80.	 O’Connor C, McNicholas F (2020) What differentiates children 
with ADHD symptoms who do and do not receive a formal 
diagnosis? Results from a prospective longitudinal Cohort 
study. Child Psychiatry Hum Dev 51(1):138–150. https://​doi.​
org/​10.​1007/​s10578-​019-​00917-1

	 81.	 Root A, Brown JP, Forbes HJ, Bhaskaran K, Hayes J, Smeeth 
L, Douglas IJ (2019) Association of relative age in the school 
year with diagnosis of intellectual disability, attention-defi-
cit/hyperactivity disorder, and depression. JAMA Pediatr 
173(11):1068–1075. https://​doi.​org/​10.​1001/​jamap​ediat​rics.​
2019.​3194

	 82.	 Sayal K, Chudal R, Hinkka-Yli-Salomäki S, Joelsson P, 
Sourander A (2017) Relative age within the school year and 
diagnosis of attention-deficit hyperactivity disorder: a nation-
wide population-based study. Lancet Psychiatry 4(11):868–875. 
https://​doi.​org/​10.​1016/​S2215-​0366(17)​30394-2

	 83.	 Schwandt H, Wuppermann A (2016) The youngest get the pill: 
ADHD misdiagnosis in Germany, its regional correlates and 
international comparison. Labour Econ 43:72–86. https://​doi.​
org/​10.​1016/j.​labeco.​2016.​05.​018

	 84.	 Sikov J, Baul TD, Garg A, Loubeau K, Murphy JM, Spencer AE 
(2022) Linguistic inequities in ADHD diagnosis among school-
age children screened for attention problems in primary care. J 
Health Care Poor Underserved 33(3):1632–1649. https://​doi.​org/​
10.​1353/​hpu.​2022.​0089

	 85.	 Stevens J, Harman JS, Kelleher KJ (2004) Ethnic and regional 
differences in primary care visits for attention-deficit hyperactiv-
ity disorder. J Dev Behav Pediatr 25(5):318–325. https://​doi.​org/​
10.​1097/​00004​703-​20041​0000-​00003

	 86.	 Barry TD, Sturner R, Seymour K, Howard B, McGoron L, Berg-
mann P, Kent R, Sullivan C, Tomeny TS, Pierce JS, Coln KL 
(2016) School-based screening to identify children at risk for 
attention-deficit/hyperactivity disorder: barriers and implica-
tions. J Assoc Care Child Health 45(3):241–265. https://​doi.​org/​
10.​1080/​02739​615.​2014.​948160

	 87.	 Bussing R, Zima BT, Gary FA, Garvan CW (2003) Barriers to 
detection, help-seeking, and service use for children with ADHD 
symptoms. J Behav Health Serv Res 30(2):176–189. https://​doi.​
org/​10.​1007/​BF022​89806

	 88.	 Klefsjö U, Kantzer AK, Gillberg C, Billstedt E (2021) The road 
to diagnosis and treatment in girls and boys with ADHD–gen-
der differences in the diagnostic process. Nord J Psychiatry 
75(4):301–305. https://​doi.​org/​10.​1080/​08039​488.​2020.​18508​59

	 89.	 Sayal K, Ford T, Goodman R (2010) Trends in recognition of 
and service use for attention-deficit hyperactivity disorder in 

https://doi.org/10.1016/j.jclinepi.2012.09.016
https://doi.org/10.1016/j.jclinepi.2012.09.016
https://doi.org/10.1136/archdischild-2015-309520
https://doi.org/10.1136/archdischild-2015-309520
https://doi.org/10.4088/JCP.14m09364
https://doi.org/10.1016/j.pediatrneurol.2021.11.008
https://doi.org/10.1097/DBP.0000000000000626
https://doi.org/10.1007/s00787-018-1180-6
https://doi.org/10.1111/acps.13327
https://doi.org/10.1016/j.jpeds.2016.02.012
https://doi.org/10.5604/01.3001.0015.8828
https://doi.org/10.5604/01.3001.0015.8828
https://doi.org/10.1016/j.jhealeco.2010.06.003
https://doi.org/10.1016/j.jhealeco.2010.07.005
https://doi.org/10.1111/jcpp.12229
https://doi.org/10.1111/jcpp.12229
https://doi.org/10.1007/s00787-008-1006-z
https://doi.org/10.1007/s00787-008-1006-z
https://doi.org/10.1177/1403494817708080
https://doi.org/10.1177/1403494817708080
https://doi.org/10.1056/NEJMoa1806828
https://doi.org/10.1056/NEJMoa1806828
https://doi.org/10.1007/s00787-017-1029-4
https://doi.org/10.1111/jcpp.12204
https://doi.org/10.1111/jcpp.12204
https://doi.org/10.1542/peds.2012-2390
https://doi.org/10.1542/peds.2012-2390
https://doi.org/10.1503/cmaj.111619
https://doi.org/10.1007/s00787-018-1211-3
https://doi.org/10.1007/s00787-018-1211-3
https://doi.org/10.1007/s10578-019-00917-1
https://doi.org/10.1007/s10578-019-00917-1
https://doi.org/10.1001/jamapediatrics.2019.3194
https://doi.org/10.1001/jamapediatrics.2019.3194
https://doi.org/10.1016/S2215-0366(17)30394-2
https://doi.org/10.1016/j.labeco.2016.05.018
https://doi.org/10.1016/j.labeco.2016.05.018
https://doi.org/10.1353/hpu.2022.0089
https://doi.org/10.1353/hpu.2022.0089
https://doi.org/10.1097/00004703-200410000-00003
https://doi.org/10.1097/00004703-200410000-00003
https://doi.org/10.1080/02739615.2014.948160
https://doi.org/10.1080/02739615.2014.948160
https://doi.org/10.1007/BF02289806
https://doi.org/10.1007/BF02289806
https://doi.org/10.1080/08039488.2020.1850859


1495European Child & Adolescent Psychiatry (2025) 34:1469–1496	

Britain, 1999–2004. Psychiatr Serv 61(8):803–810. https://​doi.​
org/​10.​1176/​ps.​2010.​61.8.​803

	 90.	 Sayal K, Goodman R, Ford T (2006) Barriers to the identification 
of children with attention deficit/hyperactivity disorder. J Child 
Psychol Psychiatry 47(7):744–750. https://​doi.​org/​10.​1111/j.​
1469-​7610.​2005.​01553.x

	 91.	 Sayal K, Taylor E, Beecham J, Byrne P (2002) Pathways to care 
in children at risk of attention-deficit hyperactivity disorder. Br 
J Psychiatry 181(1):43–48. https://​doi.​org/​10.​1192/​bjp.​181.1.​43

	 92.	 Staniszewski DA (1999) Factors affecting the early identifica-
tion of ADHD in school-age children. Dissertation, University 
of Georgia

	 93.	 Bannett Y, Feldman HM, Gardner RM, Blaha O, Huffman 
LC (2021) Attention-deficit/hyperactivity disorder in 2-to 
5-year-olds: a primary care network experience. Acad Pediatr 
21(2):280–287. https://​doi.​org/​10.​1016/j.​acap.​2020.​04.​009

	 94.	 Hlavaty LE (2020) Understanding developmental differences 
in ADHD: exploring patterns of symptoms, impairment, risk, 
and compensatory skills based on age of initial diagnosis. Dis-
sertation, Case Western Reserve University

	 95.	 Hoang U, James AC, Liyanage H, Jones S, Joy M, Blair M, 
Rigby M, de Lusignan S (2019) Determinants of inter-practice 
variation in ADHD diagnosis and stimulant prescribing: cross-
sectional database study of a national surveillance network. 
BMJ Evid-Based Med 24(4):155–161. https://​doi.​org/​10.​1136/​
bmjebm-​2018-​111133

	 96.	 *Oxley BJ (2000) Behavioral and academic correlates of 
attention-deficit/hyperactivity disorder subtypes. Dissertation, 
Georgia State University

	 97.	 Arya A, Agarwal V, Yadav S, Gupta PK, Agarwal M (2015) 
A study of pathway of care in children and adolescents with 
attention deficit hyperactivity disorder. Asian J Psychiatr 
17:10–15. https://​doi.​org/​10.​1016/j.​ajp.​2015.​07.​013

	 98.	 Bonati M, Cartabia M, Zanetti M, Lombardy ADHD Group 
(2019) Waiting times for diagnosis of attention-deficit hyper-
activity disorder in children and adolescents referred to Ital-
ian ADHD centers must be reduced. BMC Health Serv Res 
19:1–10. https://​doi.​org/​10.​1186/​s12913-​019-​4524-0

	 99.	 Purper-Ouakil D, Cortese S, Wohl M, Asch M, Acquaviva 
E, Falissard B, Michel G, Gorwood P, Mouren MC (2007) 
Predictors of diagnostic delay in a clinical sample of French 
children with attention-deficit/hyperactivity disorder. Eur Child 
Adolesc Psychiatry 16(8):505–509. https://​doi.​org/​10.​1007/​
s00787-​007-​0627-y

	100.	 Yamauchi Y, Fujiwara T, Okuyama M (2015) Factors influ-
encing time lag between initial parental concern and first visit 
to child psychiatric services among ADHD children in Japan. 
Commun Ment Health J 51(7):857–861. https://​doi.​org/​10.​
1007/​s10597-​014-​9803-y

	101.	 Goodman R (1997) The strengths and difficulties questionnaire: 
a research note. J Child Psychol Psychiatry 38(5):581–586

	102.	 Podolski CL, Nigg JT (2001) Parent stress and coping in 
relation to child ADHD severity and associated child disrup-
tive behavior problems. J Clin Child Psychol 30(4):503–513. 
https://​doi.​org/​10.​1207/​S1537​4424J​CCP30​04_​07

	103.	 Bradshaw CP, Buckley JA, Ialongo NS (2008) School-based 
service utilization among urban children with early onset edu-
cational and mental health problems: The squeaky wheel phe-
nomenon. Sch Psychol Q 23(2):169–186. https://​doi.​org/​10.​
1037/​1045-​3830.​23.2.​169

	104.	 Maniadaki K, Sonuga-Barke E, Kakouros E, Karaba R (2006) 
AD/HD symptoms and conduct problems: Similarities and dif-
ferences in maternal perceptions. J Child Fam Stud 15:460–
474. https://​doi.​org/​10.​1007/​s10826-​006-​9037-x

	105.	 Solanto MV, Pope-Boyd SA, Tryon WW, Stepak B (2009) 
Social functioning in predominantly inattentive and combined 

subtypes of children with ADHD. J Atten Disord 13(1):27–35. 
https://​doi.​org/​10.​1177/​10870​54708​320403

	106.	 Moldavsky M, Groenewald C, Owen V, Sayal K (2013) Teach-
ers’ recognition of children with ADHD: role of subtype and 
gender. Child Adolesc Mental Health 18(1):18–23. https://​doi.​
org/​10.​1111/j.​1475-​3588.​2012.​00653.x

	107.	 Abikoff HB, Jensen PS, Arnold LE, Hoza B, Hechtman L, Pol-
lack S, Martin D, Alvir J, March JS, Hinshaw S, Vitiello B 
(2002) Observed classroom behavior of children with ADHD: 
relationship to gender and comorbidity. J Abnorm Child Psy-
chol 30(4):349–359. https://​doi.​org/​10.​1023/a:​10157​13807​297

	108.	 Eiser C, Morse R (2001) Can parents rate their child’s health-
related quality of life? Results of a systematic review. Qual-
ity Life Res Int J Quality Life Aspects Treatment Care Rehab 
10(4):347–357. https://​doi.​org/​10.​1023/a:​10122​53723​272

	109.	 Gadow KD, Drabick DA, Loney J, Sprafkin J, Salisbury H, Azi-
zian A, Schwartz J (2004) Comparison of ADHD symptom sub-
types as source-specific syndromes. J Child Psychol Psychiatry 
45(6):1135–1149. https://​doi.​org/​10.​1111/j.​1469-​7610.​2004.​
00306.x

	110.	 Lecendreux M, Konofal E, Cortese S, Faraone SV (2015) A 
4-year follow-up of attention-deficit/hyperactivity disorder in a 
population sample. J Clin Psychiatry 76(6):712–719. https://​doi.​
org/​10.​4088/​JCP.​14m09​555

	111.	 Kirova AM, Kelberman C, Storch B, DiSalvo M, Woodworth 
KY, Faraone SV, Biederman J (2019) Are subsyndromal mani-
festations of attention deficit hyperactivity disorder morbid in 
children? A systematic qualitative review of the literature with 
meta-analysis. Psychiatry Res 274:75–90. https://​doi.​org/​10.​
1016/j.​psych​res.​2019.​02.​003

	112.	 Nguyen SA, McAloon J (2018) A cross-cultural comparison of 
parental perceptions of childhood separation anxiety disorder 
symptoms and likelihood to seek help. J Cross Cult Psychol 
49(3):453–469. https://​doi.​org/​10.​1177/​00220​22118​754722

	113.	 Mojaverian T, Hashimoto T, Kim HS (2013) Cultural differences 
in professional help seeking: a comparison of Japan and the US. 
Front Psychol 3:615. https://​doi.​org/​10.​3389/​fpsyg.​2012.​00615

	114.	 Hansen AS, Telléus GK, Mohr-Jensen C, Lauritsen MB (2021) 
Parent-perceived barriers to accessing services for their child’s 
mental health problems. Child Adolesc Psychiatry Ment Health 
15(1):4. https://​doi.​org/​10.​1186/​s13034-​021-​00357-7

	115.	 Gerhand S, Saville CW (2021) ADHD prevalence in the psychi-
atric population. Int J Psychiatry Clin Pract 26(2):165–177

	116.	 Quinn PO (2008) Attention-deficit/hyperactivity disorder and 
its comorbidities in women and girls: an evolving picture. 
Curr Psychiatry Rep 10(5):419–423. https://​doi.​org/​10.​1007/​
s11920-​008-​0067-5

	117.	 Ashwood KL, Tye C, Azadi B, Cartwright S, Asherson P, Bolton 
P (2015) Brief report: adaptive functioning in children with ASD, 
ADHD and ASD + ADHD. J Autism Dev Disord 45(7):2235–
2242. https://​doi.​org/​10.​1007/​s10803-​014-​2352-y

	118.	 Murray MJ (2010) Attention-deficit/Hyperactivity Disorder in 
the context of Autism spectrum disorders. Curr Psychiatry Rep 
12(5):382–388. https://​doi.​org/​10.​1007/​s11920-​010-​0145-3

	119.	 Antshel KM, Zhang-James Y, Faraone SV (2013) The comorbid-
ity of ADHD and autism spectrum disorder. Expert Rev Neu-
rother 13(10):1117–1128. https://​doi.​org/​10.​1586/​14737​175.​
2013.​840417

	120.	 Matson JL, Rieske RD, Williams LW (2013) The relationship 
between autism spectrum disorders and attention-deficit/hyperac-
tivity disorder: an overview. Res Dev Disabil 34(9):2475–2484. 
https://​doi.​org/​10.​1016/j.​ridd.​2013.​05.​021

	121.	 Kentrou V, de Veld DM, Mataw KJ, Begeer S (2019) Delayed 
autism spectrum disorder recognition in children and adoles-
cents previously diagnosed with attention-deficit/hyperactivity 

https://doi.org/10.1176/ps.2010.61.8.803
https://doi.org/10.1176/ps.2010.61.8.803
https://doi.org/10.1111/j.1469-7610.2005.01553.x
https://doi.org/10.1111/j.1469-7610.2005.01553.x
https://doi.org/10.1192/bjp.181.1.43
https://doi.org/10.1016/j.acap.2020.04.009
https://doi.org/10.1136/bmjebm-2018-111133
https://doi.org/10.1136/bmjebm-2018-111133
https://doi.org/10.1016/j.ajp.2015.07.013
https://doi.org/10.1186/s12913-019-4524-0
https://doi.org/10.1007/s00787-007-0627-y
https://doi.org/10.1007/s00787-007-0627-y
https://doi.org/10.1007/s10597-014-9803-y
https://doi.org/10.1007/s10597-014-9803-y
https://doi.org/10.1207/S15374424JCCP3004_07
https://doi.org/10.1037/1045-3830.23.2.169
https://doi.org/10.1037/1045-3830.23.2.169
https://doi.org/10.1007/s10826-006-9037-x
https://doi.org/10.1177/1087054708320403
https://doi.org/10.1111/j.1475-3588.2012.00653.x
https://doi.org/10.1111/j.1475-3588.2012.00653.x
https://doi.org/10.1023/a:1015713807297
https://doi.org/10.1023/a:1012253723272
https://doi.org/10.1111/j.1469-7610.2004.00306.x
https://doi.org/10.1111/j.1469-7610.2004.00306.x
https://doi.org/10.4088/JCP.14m09555
https://doi.org/10.4088/JCP.14m09555
https://doi.org/10.1016/j.psychres.2019.02.003
https://doi.org/10.1016/j.psychres.2019.02.003
https://doi.org/10.1177/0022022118754722
https://doi.org/10.3389/fpsyg.2012.00615
https://doi.org/10.1186/s13034-021-00357-7
https://doi.org/10.1007/s11920-008-0067-5
https://doi.org/10.1007/s11920-008-0067-5
https://doi.org/10.1007/s10803-014-2352-y
https://doi.org/10.1007/s11920-010-0145-3
https://doi.org/10.1586/14737175.2013.840417
https://doi.org/10.1586/14737175.2013.840417
https://doi.org/10.1016/j.ridd.2013.05.021


1496	 European Child & Adolescent Psychiatry (2025) 34:1469–1496

disorder. Autism Int J Res Pract 23(4):1065–1072. https://​doi.​
org/​10.​1177/​13623​61318​785171

	122.	 Miodovnik A, Harstad E, Sideridis G, Huntington N (2015) Tim-
ing of the diagnosis of attention-deficit/hyperactivity disorder 
and autism spectrum disorder. Pediatrics 136(4):e830–e837. 
https://​doi.​org/​10.​1542/​peds.​2015-​1502

	123.	 Meyer BJ, Stevenson J, Sonuga-Barke EJS (2020) Sex differences 
in the meaning of parent and teacher ratings of ADHD behaviors: 
an observational study. J Atten Disord 24(13):1847–1856. https://​
doi.​org/​10.​1177/​10870​54717​723988

	124.	 Quinn PO, Madhoo M (2014) A review of attention-deficit/hyper-
activity disorder in women and girls: uncovering this hidden 
diagnosis. Prim Care Companion CNS Disord 16(3):13r01596. 
https://​doi.​org/​10.​4088/​PCC.​13r01​596

	125.	 Groenewald C, Emond A, Sayal K (2009) Recognition and refer-
ral of girls with attention deficit hyperactivity disorder: case 
vignette study. Child Care Health Dev 35(6):767–772. https://​
doi.​org/​10.​1111/j.​1365-​2214.​2009.​00984.x

	126.	 Levy F, Hay DA, Bennett KS, McStephen M (2005) Gender 
differences in ADHD subtype comorbidity. J Am Acad Child 
Adolesc Psychiatry 44(4):368–376. https://​doi.​org/​10.​1097/​01.​
chi.​00001​53232.​64968.​c1

	127.	 Zwaanswijk M, Van Der Ende JA, Verhaak PF, Bensing JM, 
Verhulst FC (2003) Factors associated with adolescent mental 
health service need and utilization. J Am Acad Child Adolesc 
Psychiatry 42(6):692–700. https://​doi.​org/​10.​1097/​01.​CHI.​00000​
46862.​56865.​B7

	128.	 Wong AW, Landes SD (2022) Expanding understanding of racial-
ethnic differences in ADHD prevalence rates among children to 
include Asians and Alaskan Natives/American Indians. J Attent 
Disord 26(5):747–754. https://​doi.​org/​10.​1177/​10870​54721​
10279​32

	129.	 Hall WJ, Chapman MV, Lee KM, Merino YM, Thomas TW, 
Payne BK, Eng E, Day SH, Coyne-Beasley T (2015) Implicit 

racial/ethnic bias among health care professionals and its influ-
ence on health care outcomes: a systematic review. Am J Public 
Health 105(12):e60–e76. https://​doi.​org/​10.​2105/​AJPH.​2015.​
302903

	130.	 Bailey RK, Owens DL (2005) Overcoming challenges in the 
diagnosis and treatment of attention-deficit/hyperactivity disor-
der in African Americans. J Natl Med Assoc 97(10):5S-10S

	131.	 Haack LM, Gerdes AC (2011) Functional impairment in Latino 
children with ADHD: implications for culturally appropriate con-
ceptualization and measurement. Clin Child Fam Psychol Rev 
14(3):318–328. https://​doi.​org/​10.​1007/​s10567-​011-​0098-z

	132.	 Zuckerman KE, Sinche B, Mejia A, Cobian M, Becker T, Nico-
laidis C (2014) Latino parents’ perspectives on barriers to autism 
diagnosis. Acad Pediatr 14(3):301–308. https://​doi.​org/​10.​1016/j.​
acap.​2013.​12.​004

	133.	 Eiraldi RB, Mazzuca LB, Clarke AT, Power TJ (2006) Service 
Utilization among ethnic minority children with ADHD: a model 
of help-seeking behavior. Adm Policy Ment Health 33(5):607–
622. https://​doi.​org/​10.​1007/​s10488-​006-​0063-1

	134.	 Shavers VL (2007) Measurement of socioeconomic status in 
health disparities research. J Natl Med Assoc 99(9):1013–1023

	135.	 Sciutto MJ (2015) ADHD knowledge, misconceptions, and treat-
ment acceptability. J Atten Disord 19(2):91–98. https://​doi.​org/​
10.​1177/​10870​54713​493316

	136.	 Furuya Y, Kondo N, Yamagata Z, Hashimoto H (2015) Health 
literacy, socioeconomic status and self-rated health in Japan. 
Health Promot Int 30(3):505–513. https://​doi.​org/​10.​1093/​
heapro/​dat071

	137.	 Merten EC, Cwik JC, Margraf J, Schneider S (2017) Overdiagno-
sis of mental disorders in children and adolescents (in developed 
countries). Child Adolesc Psychiatry Mental Health 11:5. https://​
doi.​org/​10.​1186/​s13034-​016-​0140-5

https://doi.org/10.1177/1362361318785171
https://doi.org/10.1177/1362361318785171
https://doi.org/10.1542/peds.2015-1502
https://doi.org/10.1177/1087054717723988
https://doi.org/10.1177/1087054717723988
https://doi.org/10.4088/PCC.13r01596
https://doi.org/10.1111/j.1365-2214.2009.00984.x
https://doi.org/10.1111/j.1365-2214.2009.00984.x
https://doi.org/10.1097/01.chi.0000153232.64968.c1
https://doi.org/10.1097/01.chi.0000153232.64968.c1
https://doi.org/10.1097/01.CHI.0000046862.56865.B7
https://doi.org/10.1097/01.CHI.0000046862.56865.B7
https://doi.org/10.1177/10870547211027932
https://doi.org/10.1177/10870547211027932
https://doi.org/10.2105/AJPH.2015.302903
https://doi.org/10.2105/AJPH.2015.302903
https://doi.org/10.1007/s10567-011-0098-z
https://doi.org/10.1016/j.acap.2013.12.004
https://doi.org/10.1016/j.acap.2013.12.004
https://doi.org/10.1007/s10488-006-0063-1
https://doi.org/10.1177/1087054713493316
https://doi.org/10.1177/1087054713493316
https://doi.org/10.1093/heapro/dat071
https://doi.org/10.1093/heapro/dat071
https://doi.org/10.1186/s13034-016-0140-5
https://doi.org/10.1186/s13034-016-0140-5

	Individual child factors affecting the diagnosis of attention deficit hyperactivity disorder (ADHD) in children and adolescents: a systematic review
	Abstract
	Introduction
	Aim of the current review

	Methods
	Search methods and strategies
	Search terms and strategies
	Eligibility criteria
	Data selection
	Data extraction and quality assessment
	Data synthesis

	Results
	Study selection and characteristics
	Subtype
	Mental health comorbidities
	Disruptive behavior problems
	Internalizing symptoms
	ADHD symptom severity
	Impairment
	Social and cognitive functioning
	Physical health
	Gender
	Age
	Relative age
	Raceethnicity
	SES
	Insurance
	Urbanicity
	Family structure


	Discussion
	Strengths and Limitations
	Conclusion and implications

	Acknowledgements 
	References




