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Introduction: Attention-deficit hyperactivity disorder (ADHD) is a

neurodevelopmental disorder affecting an estimated 5–7% of children and

adolescents and 2–5% of adults. However, prevalence rates in published

studies vary widely, largely due to methodological differences. High-quality,

accurate, prevalence data are essential for clinical decision-making and

policymaking. However, these data have not been consistently documented in

previous meta-analyses and systematic reviews.

Aim: To assess the methodological quality of studies reporting ADHD prevalence

using the relevant critical appraisal tool.

Methods: Our previously published systematic review identified 103 studies

reporting clinically confirmed ADHD prevalence. The studies were grouped by

type and age of subjects, and 101 studies were evaluated for risk of bias using an

adapted Joanna Briggs Institute (JBI) critical appraisal tool modelled on the

Cochrane Risk of Bias-2 (RoB2) method.

Results: The Joanna Briggs Institute (JBI) critical appraisal tool was found to be

the most suitable for evaluating prevalence studies. Of the studies reviewed, 62

(61.4%) were at high risk of bias, and only seven (6.9%) had a low risk. Although

one- and two-stage clinical study designs are of a higher quality, they are still

often highly susceptible to bias.

Conclusion: The methodological quality of most ADHD prevalence studies is

low. Systematic reviews must include critical appraisal to ensure the reliability of

synthesised data. Accurate prevalence estimates are urgently needed in order to

improve our understanding of the disease burden and enhance

patient management.
KEYWORDS

attention deficit hyperactivity disorder, epidemiology, prevalence, systematic review,
methodological quality, critical appraisal tool
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1 Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a

neurodevelopmental disorder characterised by developmentally

inappropriate levels of inattention, hyperactivity, and/or

impulsivity (1–3). Although ADHD is commonly diagnosed in

childhood, it often continues into adolescence and adulthood, and

can persist throughout a person’s life (2, 4, 5). According to the

World Federation of ADHD International Consensus Statement,

which provided 208 empirically supported statements about the

disorder, ADHD prevalence in children and adolescents ranges

from 5.9% to 14%, and from 0.2% to 2.8% in adults (5, 6).

Several systematic reviews and meta-analyses have explored the

global prevalence of ADHD, particularly among children and

adolescents. Reported estimates have varied widely – from as low

as 1% to nearly 20% in school-age populations (7). These substantial

variations are primarily attributable to differences in

methodological procedures, including diagnostic criteria, study

design, sampling strategies, and geographic and cultural contexts

(5, 8–10).

A further source of heterogeneity in ADHD prevalence studies

lies in the approach to diagnosis and study design. Prevalence

estimates may be based either on clinical diagnoses, where a

qualified professional (e.g. a psychologist, psychiatrist, or other

healthcare provider) formally confirms the disorder, or on non-

clinical assessments, such as self- or parent-reported questionnaires.

Additionally, studies vary in whether they use registry and

administrative data (e.g., medical records or national health

databases) or survey-based methods (e.g. asking participants if

they have ever been told by a doctor that they have ADHD).

These differences affect the validity and comparability of

prevalence estimates.

Reliable prevalence estimates are essential for health-related

planning, resource allocation, and evidence-based policymaking

(11). Nevertheless, the credibility of these reviews depends

significantly on the methodological quality of the included studies

and the transparency of risk of bias assessment (11, 12). Poor study

design and inadequate reporting can introduce bias into the

findings and lead to inaccurate conclusions, thereby undermining

the evidence base (12).

Upon reviewing the literature, we observed that many

systematic reviews and meta-analyses on ADHD prevalence did

not consistently report on the quality of the included studies or

provide a critical appraisal. Furthermore, in certain instances, risk

of bias was assessed using methodologically inappropriate

approaches (e.g., utilizing STROBE as a quality assessment

instrument rather than a reporting guideline). A significant

proportion of systematic reviews on global ADHD prevalence

have not evaluated the methodological quality of the included

studies, which limits the comparability of the results and

contributes to the substantial heterogeneity in prevalence

estimates. This inconsistency impairs the comparability of

findings across reviews and may contribute to the substantial

heterogeneity observed in prevalence estimates. Key sources of

heterogeneity include differences in diagnostic frameworks (e.g.,
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DSM vs. ICD), age groups, geographic regions, sampling methods,

and response rates. A summary of the systematic reviews and the

quality assessment tools they used is provided in the Supplementary

Material (see Supplementary Table S1). Most older reviews –

particularly those published before 2015 – did not apply formal

risk-of-bias assessment tools. Early reviews such as those by Scahill

et al. (13), Polanczyk et al. (2007 and 2014) (8, 9), Simon et al. (14),

Willcutt et al. (15), and Catalá-López et al. (16), either did not assess

quality or only addressed it briefly in the limitations discussion.

In contrast, more recent studies have increasingly incorporated

structured and transparent methods to evaluate study quality. A

number of validated tools are currently available to facilitate the

assessment of bias in prevalence studies nd their use has become

more common in recent years. Migliavaca et al. conducted a review

of these tools, noting substantial variability in their structure and

assessed domains (11). Among the available tools, the Joanna Briggs

Institute (JBI) Prevalence Critical Appraisal Tool is widely regarded

as the most methodologically robust for the evaluation of

prevalence studies (11, 17, 18). Other instruments frequently

utilized in this context include the Risk of Bias Tool for Pre

valence Studies by Hoy et al., the Newcastle–Ottawa Scale (NOS),

the STROBE statement (predominantly a reporting guideline), and

AMSTAR 2 for the evaluation of systematic reviews (19–23). For

example, Thomas et al. (24), Wang et al. (25), and Reale et al. (26)

applied modified versions of the Hoy tool, while Dobrosavljevic

et al. (27), Cénat et al. (28), Lynch et al. (29), Jakobsson et al. (30),

and Azmeraw et al. (31) used JBI-based checklists. Umbrella

reviews and large-scale meta-analyses published since 2020, such

as those by Ayano et al. (5, 32), and Sacco et al. (33), more

consistently applied formal risk-of-bias evaluations using

AMSTAR or AXIS.

In view of the considerable uncertainty regarding the quality of

bias assessment in many systemic reviews and meta-analyses on the

prevalence of ADHD, there is an evident necessity for research that

prioritizes the reliability and validity of these data. Accurate burden

estimation, informed policy, and effective service planning all

depend on high-quality prevalence research. In response, we

developed and adapted a critical appraisal tool specifically for

assessing the methodological quality of ADHD prevalence studies.

Our aims were: (1) to establish a transparent and rigorous tool

tailored to clinically defined ADHD prevalence studies, and (2) to

apply this tool to a selection of primary studies identified our

previous paper (34). Our goal was to identify common sources of

bias and contribute to a more robust framework for evaluating

ADHD prevalence among children, adolescents, and adults.
2 Methods

2.1 Search strategy and inclusion criteria

The searching strategy has already been published in a meta-

analysis in our previous paper (34). In brief: A comprehensive

PubMed/MEDLINE search was performed up to January 2, 2024,

including studies in all languages. Eligible studies were
frontiersin.org
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observational cohort (retrospective, prospective, or registry-based),

cross-sectional, and clinical studies from general population

samples where ADHD was diagnosed either clinically (per ICD or

DSM criteria) or through validated research scales. Only studies

involving cases of ADHD that had been clinically diagnosed by a

psychiatrist, psychologist, paediatrician or other qualified medical

professional specialising in psychiatry, and that had been performed

in a clinical setting, including a clinical interview conducted by a

psychiatrist in combination with other diagnostic tools (e.g.

screening questionnaires) or on their own, were considered.

Studies in which ADHD diagnoses were recorded in health

databases, as well as surveys in which participants reported

having received an ADHD diagnosis from a qualified physician,

were also included. However, studies identifying ADHD cases based

solely on screening tools completed by parents or teachers were

excluded. Participants included in the selected studies were

stratified by age group. The studies were classified into four

categories: one-stage and two-stage clinical studies; and survey-

and registry-based studies utilising medical records data.
2.2 Selection of a tool for the quality
assessment

We primarily employed the Joanna Briggs Institute (JBI) critical

appraisal tool, which is designed for use in systematic reviews, to

critically evaluate the included studies and assess the reliability and

relevance of prevalence studies (19). This checklist evaluates the risk

of bias in a study’s design, conduct, and analysis. It consists of nine

questions, each with four possible responses: “yes,” “no,” “unclear,”

or “not applicable”.
2.3 Quality assessment process and
adaptation of the quality assessment tool

The developers of the JBI tool emphasise that the decision to

include or exclude a study from a systematic review ultimately rests

with the reviewer (19). To enhance the objectivity and validity of

our assessments, we employed a hierarchical evaluation approach

for overall risk of bias, inspired by the Cochrane RoB 2 tool (35, 36).

2.3.1 Adaptation of the JBI checklist for
prevalence studies: grouping and assessment
process

The Joanna Briggs Institute (JBI) Critical Appraisal Tool for

Prevalence Studies is a widely used and validated instrument

designed to evaluate the methodological quality of observational

studies on various clinical topics. However, its general structure,

intended for broad applicability, can limit its precision when

applied to specific research areas, such as ADHD prevalence. To

address this, we adapted and reorganised the original nine JBI items

into four conceptual domains (D1–D4), each representing a critical

area where bias may be introduced in prevalence studies. This

domain-based structure enables a more systematic and transparent
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assessment, particularly suited to the diverse methodological

demands of ADHD prevalence research. Study design differences

—such as clinical vs. population-based samples, diagnostic

procedures, or sampling strategies—necessitate tailored appraisal

criteria. Our upgraded tool reflects these needs by providing a

refined framework aligned with the unique characteristics of ADHD

prevalence studies. The four domains and their corresponding

items are described in detail below.

D1. Risk of bias in sample selection:

Th i s domain inc ludes ques t ions tha t as se s s the

representativeness and adequacy of the sample:
• Question 1 from the JBI checklist: Representativeness of the

sample frame

• Question 2 from the JBI checklist: Sampling method

• Question 3 from the JBI checklist: Sample size

• Question 4 from the JBI checklist: Characteristics of the

participants and the research environment
D2. Risk of bias in measurement and classification:

This domain focuses on the accuracy and reliability of the

measurement tools used in the study:
• Question 6 from the JBI checklist: Validity of the

methods used

• Question 7 from the JBI checklist: Standardization and

reliability of the measurements
D3. Risk of bias due to non-response:

This domain evaluates potential bias introduced by non-

respondents or attrition:
• Question 5 from the JBI checklist: Adequacy of sample

coverage in the analysis

• Question 9 from the JBI checklist: Appropriateness of the

response rate
D4. Risk of bias in statistical analysis:

This domain addresses the robustness and appropriateness of

the statistical methods used:
• Quest ion 8 from the JBI checkl i s t : Stat i s t ica l

analysis procedures
2.3.2 Evaluation process and overall assessment
For each question, we assessed the potential for bias by

evaluating the quality of the reported information and the

adherence to best practices for that aspect of the study design.

The overall evaluation was conducted at two levels:
• Individual question assessment: Each question was rated based

on the provided responses (Yes, No, Unclear, Not Applicable),

with additional interpretation where necessary (e.g., “unclear”

responses indicating poor or insufficient reporting).
frontiersin.org

https://doi.org/10.3389/fpsyt.2025.1646618
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Tivadar et al. 10.3389/fpsyt.2025.1646618

Fron
• Domain-level assessment: As per the Cochrane Risk of Bias

2 (RoB 2) tool, each domain was assessed using a series of

signalling questions (36). If the response to any signalling

question within a domain indicated a high risk of bias, the

entire domain was rated as such. The responses to the

questions within each domain were then aggregated to form

an overall risk assessment

• Overall risk rating: The domain ratings were combined into

an overall judgment of each study’s risk of bias. The final

overall risk was classified into three categories:
tiers in
• Low risk: If all domains were rated as low risk.

• Some concerns: If at least one domain raised concerns

(e.g., unclear responses or unclear reporting).

• High risk: If any domain was rated as high risk.
By employing this structured approach, we aimed to enhance

the assessment’s objectivity while ensuring that the final risk ratings

accurately reflected the potential biases in the study design,

measurement, non-response handling, and statistical analysis.
3 Results

3.1 Quality assessment process

We began our evaluation with Question 8, which focuses on

statistical analysis. However, because a meta-analysis has been

conducted and all statistical data have been re-analysed, including

calculation of missing values such as confidence intervals and

prevalence by age and gender, this domain was considered less

critical for our initial assessment (37). When such data were

missing, we added the comment “find additional information”

and did not formally assess the domain for bias. Nonetheless,

study design and statistical strength are still addressed in other
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tool parts. For example, Question 3 pertains to sample size

calculation, which influences statistical power, while Questions 2

and 9 address proper weighting in the sampling process or

adjustments for attrition affecting representativeness.

In cases where studies used a two-stage approach (e.g., initial

screening followed by diagnostic confirmation) but failed to

account for false negatives from the screening stage in their

prevalence estimates, we considered their statistical analysis

flawed. These studies were automatically rated as having a high

overall risk of bias.

We continued our evaluation domain by domain, assessing the

remaining questions accordingly. The results from each domain

were then integrated into a final judgment of each study’s overall

risk of bias. Figure 1 provides a visual representation of this

evaluation framework.

Within the JBI checklist for studies reporting prevalence, we

adapted and expanded the criteria to improve objectivity and

clarity. Table 1 presents a comparison of the Original JBI Tool vs.

the Adapted JBI-based risk of Bias Assessment.
3.2 Evaluation of the selected studies

We evaluated 101 studies (38–138) reporting the prevalence of

ADHD, which were identified in our previous paper (34), using the

modified JBI critical appraisal tool. Of these, 46 were two-stage

clinical studies, 24 were one-stage clinical studies, 8 were survey-

based studies, and 23 studies estimated prevalence using data from

medical databases.

In summary, only 7 studies (6.9%) were rated as having a low

overall risk of bias. Of these, 5 were two-stage clinical studies—

including one focused on preschool children and children, one on

adults, and one on children—while two were a single-stage clinical

studies involving children and adolescents. This corresponds to
FIGURE 1

Process of critical appraisal for question 8.
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10.9% of two-stage clinical studies and 8.3% of one-stage clinical

studies being assessed as low risk regarding potential bias affecting

prevalence estimates.

In contrast, 32 studies (31.7%) were assessed as having some

concerns, and 62 studies (61.4%) were rated as having a high risk of bias.

Of the studies, 94 (93.1%) used valid diagnostic methods for

ADHD, while seven (6.9%) used methods that were unclear.

Nevertheless, only 55 studies (54.5%) were assessed as having a

low risk of bias in the measurement domain, while six studies

(5.9%) were rated as high risk in this domain.

In the domain of sample selection, 42 studies (41.6%) were found

to be at high risk of bias, while 36 studies (35.6%) were rated as low risk.

Regarding the non-response domain, where applicable, 30 studies

(29.7%) were assessed as low risk, and 19 studies (18.8%) as high risk.

When analysing by age groups:
Fron
• Preschool children were included in 21 studies (exclusively

or alongside other age groups). Of these,
tiers in
• 9 studies (42.9%) were rated as high risk,

• 1 study (4.8%) was low risk, and
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• 11 studies (52.4%) were considered to have

some concerns.
• Children were the focus of 69 studies (either exclusively or

in combination). Of these,
• 42 studies (60.9%) were rated high risk,

• 5 studies (7.2%) were of low risk, and

• 22 studies (31.9%) were identified as having

some concerns.
• Adolescents were included in 58 studies. Of these,
• 35 studies (60.3%) were rated high risk,

• 2 studies (3.4%) as low risk, and

• 21 studies (36.2%) were considered to have

some concerns.
• Adults were included in 11 studies (either alone or with

other age groups). Of these,
• 6 studies (54.5%) were rated high risk,

• 2 studies (18.2%) were of low risk, and

• 3 studies (27.3%) were considered to have

some concerns.
TABLE 1 Comparison of the original JBI tool and the adapted JBI-based risk of bias assessment used in this study.

Component Original JBI tool for prevalence
studies

Adapted version (this study)

Purpose Assess methodological quality of prevalence
studies for systematic reviews

Enhance objectivity and domain-specific bias evaluation in prevalence studies using a
structured, hierarchical approach

Number of
Questions

9 checklist items 9 checklist items (with modified interpretation and aggregation)

Response Options Yes/No/Unclear/Not applicable Yes/No/Unclear/Not applicable

Overall Assessment No explicit formula; left to reviewer judgment Hierarchical synthesis modeled after Cochrane RoB 2; overall risk of bias determined by a
highest domain-specific rating

Bias Domains No formal domain categorization Questions grouped into 4 bias domains:
D1. Risk of Bias in Sample Selection (Q1–Q4)
D2. Risk of Bias in Measurement and Classification (Q6–Q7)
D3. Risk of Bias Due to Non-Response (Q5, Q9)
D4. Risk of Bias in Statistical Analysis (Q8)

Special Handling of
Questions

All items are treated equally Q4 excluded from the algorithm due to reliance on reporting quality Q8 de-emphasized due to
independent meta-analysis and re-analysis of data

Interpretation of
Poor Reporting

“Unclear” or “No” responses treated
conservatively (Hoy et al.)

Introduced “unclear” to reflect poor or ambiguous reporting; distinguished between non-
reporting and non-compliance

Handling of Two-
Stage Studies

Not explicitly addressed Studies failing to account for false negatives in two-stage designs are automatically rated high
risk in the statistical domain

Response Rate
Evaluation

Lower response rates are considered
potentially problematic

Response rate <50% not automatically considered high risk; adjusted if sample was weighted or
>300 with no bias evidence; negligible for registry studies

Thresholds for
Domain Ratings

Not defined Risk per domain:• Low: clear criteria met• Some concerns: unclear/incomplete info• High:
criteria unmet or flawed methodology

Overall Risk Levels Reviewer discretion Structured into 3 tiers:• Low Risk• Some Concerns• High Risk (based on highest domain rating)

Use of External
Assumptions

Not specified 1:1 gender ratio assumed if not reported, but only if the sample was randomly drawn from the
general population

Influence of Sample
Size

Not emphasized Small sample size considered a critical issue; underpowered studies rated high risk

Documentation and
Transparency

Checklist-based The algorithm and decision rules are outlined in the Supplementary Material for transparency
and reproducibility
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• All age groups were included in 7 studies. Of these,
tiers in
• 6 studies (85.7%) were rated high risk, and

• 1 study (14.3%) was considered to have

some concerns.
4 Discussion

This study makes two key contributions to ADHD

epidemiology: (1) a critical evaluation of existing prevalence

studies using clinical diagnostic criteria, and (2) the development

and application of an adapted version of the Joanna Briggs Institute

(JBI) critical appraisal tool for prevalence studies. To our

knowledge, this is the first time that such a modified JBI

framework has been applied systematically and in such detail to

ADHD research. Our findings offer a pathway toward more

standardised and rigorous critical appraisal practices in ADHD

prevalence research and prevalence studies more broadly.

In this study, we applied critical appraisal to the 101 studies that

defined the prevalence of clinically confirmed ADHD and were

included in our 2024 meta-analysis (see the Supplementary

Material, Supplementary Table S2) (34). We enhanced the

appraisal to reflect the stricter quality standards established

through our adapted appraisal tool. We have previously published

a systematic review in the European Psychiatry (34) using the

PRISMA approach, which is recommended for systematic

reviews. However, the PRISMA approach is not very specific in

terms of critical appraisal. Therefore, we decided to address this

issue in a separate paper that includes the JBI tool. Through this

study, we developed an adapted, domain-based critical appraisal

tool that addresses methodological features specific to ADHD

prevalence research. Another reason is associated with study

types. PRISMA mainly focuses on clinical studies, which are not

necessarily applicable for registry-based studies. In this context, we

modified the JBI tool. We hope that this modified tool will make

critical appraisal in ADHD epidemiological studies more accurate.

The adapted appraisal tool addresses several limitations inherent

in the original JBI checklist, most notably the absence of a validated

scoring system and the reliance on subjective judgement. In light of

the inconsistencies across existing risk of bias tools, we developed a

hierarchical evaluation scheme to facilitate more objective

assessments. Our approach involved conducting a comparative

analysis of the original JBI tool, RoB 2, and a JBI-based tool that

had been adapted specifically for the context of our study. This

structured approach allows for more meaningful comparisons

between studies and provides researchers conducting systematic

reviews and meta-analyses in similar fields with a practical resource.

To address the limitations of item-level interpretation in the

original checklist, we organised the nine JBI items into four key

domains—each representing a potential pathway through which

bias may be introduced in observational prevalence studies. The

rationale for aggregating domain-level assessments into a single

overall risk of bias rating—categorised as low, some concerns, or

high—is grounded in the need to summarise complex evaluations in
Psychiatry 06
a manner that facilitates interpretation, comparison, and synthesis,

This approach aligns with the practice adopted in several

established tools (e.g., RoB 2, GRADE) that balance detail with

usability. Overall ratings were derived through a transparent, rule-

based synthesis of domain-level findings. The domain structure

ensures that the complexity of each study’s methodological

strengths and weaknesses is preserved throughout the appraisal

process, while the final summary risk rating serves as a practical

means for interpreting and integrating findings into meta-analyses

and broader reviews. Our approach represents a step toward more

standardised, structured, and replicable critical appraisal practices

in ADHD epidemiology—and potentially beyond.

Our analysis focused exclusively on studies reporting prevalence

based on clinically confirmed ADHD diagnoses, to ensure higher

diagnostic validity. When developing our evaluation strategy, we

deliberately avoided the simplified scoring system used in previous

reviews [e.g., Dobrosavljević (27); Cénat et al. (28)], which gives

equal weight to all checklist items. This can mask significant

methodological flaws, meaning that studies with poor sampling or

invalid measurement methods are rated similarly to those with only

minor flaws. Our findings demonstrate the importance of a more

nuanced assessment framework.

A key finding of this review is that 61.4% of studies that used

clinical methods to estimate ADHD prevalence were rated as being

at high risk of bias. Only a small number met the criteria for low

risk. Had we excluded all high-risk studies, more than half of the

literature would have been removed from the analysis. This

highlights a critical tension in prevalence research: while many

studies contain methodological weaknesses, they may still offer

valuable insights, particularly in populations or settings that have

not been extensively researched. Therefore, the results of systematic

reviews should be interpreted with careful consideration of study

quality, rather than relying on binary inclusion criteria.

We also observed considerable heterogeneity in the results of

studies with different designs, particularly in two-stage clinical

evaluations. This underscores the necessity of future systematic

reviews and meta-analyses that account for variability in study

design when estimating global ADHD prevalence. The modified

tool developed in this study provides a framework for such work

and could form the basis of improved critical appraisal practices in

psychiatric epidemiology. Although PRISMA tools are widely used

in this process, they are not specific enough, and an upgrade may be

required to guide researchers more effectively in assessing study

quality. Our results suggest that there is a need for more refined

tools to better guide researchers in assessing and minimising bias in

prevalence research. To enhance objectivity and minimise bias in

the selection and appraisal of studies, risk-of-bias assessments

should be conducted by at least two independent reviewers, with

a third reviewer resolving any disagreements (11, 12, 139).

Systematic review authors are encouraged to transparently

present quality assessments in both narrative summaries and

structured tables, highlighting any concerns, methodological

inconsistencies, or noteworthy findings.

Despite its strengths, this study has several limitations. Firstly, the

evaluation tool used was more complex and time-consuming than the
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JBI approach, as it required strict criteria for assigning a low risk of

bias. Consequently, only a few studies received such ratings. This may

have created the misleading impression that the overall quality of

studies in this field is poor. Secondly, we did not distinguish between

fully structured and semi-structured diagnostic interviews, which

could affect prevalence estimates. Similarly, we did not analyse the

influence of different informants (e.g., parents or teachers), although

including clinical assessments likely reduced related bias. Thirdly, the

poor quality of reporting in many studies limited our ability to

accurately assess the risk of bias. Thirdly, the poor quality of reporting

in many of the studies meant that we were unable to accurately assess

the risk of bias. In several cases, we were unable to confirm or rule out

potential sources of bias due to a lack of information. For example,

Froehlich et al. (82), received a higher risk rating due to a lack of

detail regarding who conducted the clinical interviews. This

emphasises the importance of adhering to established reporting

guidelines, such as the STROBE statement. Moving forward,

authors may also benefit from using structured tools, such as the

JBI checklist that was applied in our review, to ensure more

transparent and comprehensive reporting. Fourthly, although

domains marked as “not applicable” were not rated—as bias could

not logically arise in those cases—the design of certain studies,

particularly survey- and registry-based ones, still posed challenges

for risk of bias assessment. For instance, in survey studies reporting

clinician-diagnosed ADHD and in analyses using health registry data,

question 7 of the JBI checklist frequently impeded a judgment of low

risk of bias. This was due to uncertainty about whether the diagnosis

was applied consistently across all participants, as variability in

diagnostic procedures and judgment between different clinicians is

likely. Studies in which a single clinician or clinical team assessed all

participants were considered more reliable in this regard. Although

the relevance of question 7 in these cases is debatable, its inclusion

highlights a key limitation—yet it may also give a misleading

impression that the overall study quality is poor. In the case of

studies that utilized administrative databases, three of the nine

checklist questions were found to be inapplicable. This underscores

the necessity for a risk of bias instrument that is customized for such

designs, one that also considers other relevant sources of bias, such as

the utilization of validated case definitions to mitigate the risk of

including false positives in the final analysis.

As part of our appraisal, we excluded two studies from our

systematic review. Bishry et al. (140) relied primarily on screening

tool data (CASS:S) to report ADHDprevalence, however the diagnostic

confirmation using K-SADS-PL revealed that only 12 out of 87

screened children met the criteria. This indicates that the reported

prevalence was not based on clinical evaluation alone. Anderson et al.

(141) were excluded due to their use of outdated diagnostic criteria that

were inconsistent with contemporary DSM/ICD standards. We also

highlight the study by Bannett et al. (47), which derived ADHD

prevalence estimates from electronic health records, but which did

not aim to assess prevalence. Therefore, it was assessed as being at high

risk of bias, primarily due to issues with the sampling frame.

Our findings emphasize the importance of rigorous critical

appraisal in ADHD prevalence reviews and meta-analyses. Authors
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should report their methods and procedures with greater precision to

enable accurate assessment of study quality. The field would benefit

from the wider adoption of structured and transparent evaluation

frameworks to improve the comparability and validity of studies. These

frameworks would support more accurate prevalence estimates and

inform evidence-based planning inmental health services and research.

Researchers should consider using enhanced appraisal tools when

planning studies to proactively minimise bias, particularly during the

design and registration phases of clinical and epidemiological research.
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57. Canals J, Morales-Hidalgo P, Jané MC, Domènech E. ADHD prevalence in
spanish preschoolers: comorbidity, socio-demographic factors, and functional
consequences. J Atten Disord. (2018) 22:143–53. doi: 10.1177/1087054716638511
Frontiers in Psychiatry 09
58. Canals Sans J, Morales Hidalgo P, Roigé Castellvı ́ J, Voltas Moreso N, Hernández
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trends and geographical variability of the prevalence and incidence of attention
deficit/hyperactivity disorder diagnoses among children in Catalonia, Spain. Sci Rep.
(2020) 10:6397. doi: 10.1038/s41598-020-63342-8

115. Petresco S, Anselmi L, Santos IS, Barros AJD, Fleitlich-Bilyk B, Barros FC, et al.
Prevalence and comorbidity of psychiatric disorders among 6-year-old children: 2004
Pelotas Birth Cohort. Soc Psychiatry Psychiatr Epidemiol. (2014) 49:975–83.
doi: 10.1007/s00127-014-0826-z

116. Pillai A, Patel V, Cardozo P, Goodman R, Weiss HA, Andrew G. Non-
traditional lifestyles and prevalence of mental disorders in adolescents in Goa, India.
Br J Psychiatry. (2008) 192:45–51. doi: 10.1192/bjp.bp.106.034223

117. Pineda DA, Lopera F, Palacio JD, Ramirez D, Henao GC. Prevalence
estimations of attention-deficit/hyperactivity disorder: differential diagnoses and
comorbidities in a Colombian sample. Int J Neurosci. (2003) 113:49–71.
doi: 10.1080/00207450390161921

118. Polyzoi M, Ahnemark E, Medin E, Ginsberg Y. Estimated prevalence and
incidence of diagnosed ADHD and health care utilization in adults in Sweden - a
longitudinal population-based register study. Neuropsychiatr Dis Treat. (2018)
14:1149–61. doi: 10.2147/NDT.S155838

119. Puura K, Almqvist F, Tamminen T, Piha J, Räsänen E, Kumpulainen K, et al.
Psychiatric disturbances among prepubertal children in southern Finland. Soc
Psychiatry Psychiatr Epidemiol. (1998) 33:310–8. doi: 10.1007/s001270050060

120. Ramos-Quiroga JA, Richarte V, Soto I, Targhetta M, Ward J, Perulero N. The
prevalence and treatment of ADHD in Spain: A retrospective cohort analysis. J Atten
Disord. (2023) 27:273–82. doi: 10.1177/10870547221136226

121. Riedel O, Klau S, Langner I, Bachmann C, Scholle O. Prevalence of multimodal
treatment in children and adolescents with ADHD in Germany: a nationwide study
based on health insurance data. Child Adolesc Psychiatry Ment Health. (2021) 15:76.
doi: 10.1186/s13034-021-00431-0

122. Rohde LA, Biederman J, Busnello EA, Zimmermann H, Schmitz M, Martins S,
et al. ADHD in a school sample of Brazilian adolescents: a study of prevalence,
comorbid conditions, and impairments. J Am Acad Child Adolesc Psychiatry. (1999)
38:716–22. doi: 10.1097/00004583-199906000-00019

123. Safavi P, Mohammadi MR, Khaleghi A, Mostafavi SA, Taheri S, Shahbazi K,
et al. Epidemiology of psychiatric disorders in children and adolescents in
Chaharmahal and Bakhtiari Province, Iran, 2017. Arch Iran Med. (2019) 22:225–31.

124. Schlander M, Schwarz O, Trott GE, Viapiano M, Bonauer N. Who cares for
patients with attention-deficit/hyperactivity disorder (ADHD)? Insights from
Nordbaden (Germany) on administrative prevalence and physician involvement in
health care provision. Eur Child Adolesc Psychiatry. (2007) 16:430–8. doi: 10.1007/
s00787-007-0616-1
frontiersin.org

https://doi.org/10.3389/fpsyt.2023.1260747
https://doi.org/10.1001/archpedi.161.9.857
https://doi.org/10.1176/appi.ajp.162.7.1344
https://doi.org/10.1177/10870547231177221
https://doi.org/10.1177/1087054714554617
https://doi.org/10.1177/0706743716689055
https://doi.org/10.1097/chi.0b013e31803062bf
https://doi.org/10.1186/1753-2000-7-34
https://doi.org/10.1111/appy.12154
https://doi.org/10.2147/NDT.S126100
https://doi.org/10.1111/appy.12114
https://doi.org/10.1111/j.1469-8749.1998.tb12356.x
https://doi.org/10.1111/j.1469-8749.1998.tb12356.x
https://doi.org/10.1176/ajp.2006.163.4.716
https://doi.org/10.2989/17280583.2019.1678477
https://doi.org/10.1007/s00127-018-1516-z
https://doi.org/10.3390/ijerph18179208
https://doi.org/10.1007/s00787-008-0687-7
https://doi.org/10.1111/jcpp.13445
https://doi.org/10.1016/j.adolescence.2005.08.011
https://doi.org/10.1007/s00127-016-1241-4
https://doi.org/10.4314/mmj.v34i2.5
https://doi.org/10.1017/S0033291714001470
https://doi.org/10.1097/00004583-199007000-00016
https://doi.org/10.1192/bjo.2023.512
https://doi.org/10.1192/bjp.bp.111.101196
https://doi.org/10.1176/appi.ajp.2015.14101266
https://doi.org/10.4314/ejhs.v32i2.13
https://doi.org/10.1177/10870547211058704
https://doi.org/10.1016/j.braindev.2013.11.004
https://doi.org/10.1016/j.braindev.2013.11.004
https://doi.org/10.1542/peds.2019-2244
https://doi.org/10.1542/peds.2019-2244
https://doi.org/10.4103/2249-4863.117413
https://doi.org/10.1038/s41598-020-63342-8
https://doi.org/10.1007/s00127-014-0826-z
https://doi.org/10.1192/bjp.bp.106.034223
https://doi.org/10.1080/00207450390161921
https://doi.org/10.2147/NDT.S155838
https://doi.org/10.1007/s001270050060
https://doi.org/10.1177/10870547221136226
https://doi.org/10.1186/s13034-021-00431-0
https://doi.org/10.1097/00004583-199906000-00019
https://doi.org/10.1007/s00787-007-0616-1
https://doi.org/10.1007/s00787-007-0616-1
https://doi.org/10.3389/fpsyt.2025.1646618
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Tivadar et al. 10.3389/fpsyt.2025.1646618
125. Shehadeh-Sheeny A, Baron-Epel O. Prevalence, diagnosis and treatment of
ADHD in Arab and Jewish children in Israel, where are the gaps? BMC Psychiatry.
(2023) 23:586.

126. Shekim WO, Kashani J, Beck N, Cantwell DP, Martin J, Rosenberg J, et al. The
prevalence of attention deficit disorders in a rural midwestern community sample of
nine-year-old children. J Am Acad Child Psychiatry. (1985) 24:765–70. doi: 10.1016/
S0002-7138(10)60121-5

127. Shen YM, Chan BSM, Liu JB, Zhou YY, Cui XL, He YQ, et al. The prevalence of
psychiatric disorders among students aged 6~ 16 years old in central Hunan, China.
BMC Psychiatry. (2018) 18:243. doi: 10.1186/s12888-018-1823-7

128. Smalley SL, McGough JJ, Moilanen IK, Loo SK, Taanila A, Ebeling H, et al.
Prevalence and psychiatric comorbidity of attention-deficit/hyperactivity disorder in an
adolescent Finnish population. J Am Acad Child Adolesc Psychiatry. (2007) 46:1575–83.
doi: 10.1097/chi.0b013e3181573137

129. Suvarna BS, Kamath A. Prevalence of attention deficit disorder among
preschool age children. Nepal Med Coll J. (2009) 11:1–4.

130. Talepasand S, Mohammadi MR, Alavi SS, Khaleghi A, Sajedi Z, Akbari P, et al.
Psychiatric disorders in children and adolescents: Prevalence and sociodemographic correlates
in Semnan Province in Iran. Asian J Psychiatr. (2019) 40:9–14. doi: 10.1016/j.ajp.2019.01.007

131. Umar MU, Obindo JT, Omigbodun OO. Prevalence and correlates of ADHD
among adolescent students in Nigeria. J Atten Disord. (2018) 22:116–26. doi: 10.1177/
1087054715594456

132. Visser SN, Danielson ML, Bitsko RH, Holbrook JR, Kogan MD, Ghandour RM,
et al. Trends in the parent-report of health care provider-diagnosed and medicated
attention-deficit/hyperactivity disorder: United States, 2003-2011. J Am Acad Child
Adolesc Psychiatry. (2014) 53:34–46. doi: 10.1016/j.jaac.2013.09.001

133. Wagner G, Zeiler M, Waldherr K, Philipp J, Truttmann S, Dür W, et al. Mental
health problems in Austrian adolescents: a nationwide, two-stage epidemiological study
Frontiers in Psychiatry 11
applying DSM-5 criteria. Eur Child Adolesc Psychiatry. (2017) 26:1483–99.
doi: 10.1007/s00787-017-0999-6

134. Wang LJ, Lee SY, Yuan SS, Yang CJ, Yang KC, Huang TS, et al. Prevalence rates
of youths diagnosed with and medicated for ADHD in a nationwide survey in Taiwan
from 2000 to 2011. Epidemiol Psychiatr Sci. (2017) 26:624–34. doi: 10.1017/
S2045796016000500

135. Xiaoli Y, Chao J, Wen P, Wenming X, Fang L, Ning L, et al. Prevalence of
psychiatric disorders among children and adolescents in northeast China. PloS One.
(2014) 9:e111223. doi: 10.1371/journal.pone.0111223

136. Yang Y, Zhao S, Zhang M, Xiang M, Zhao J, Chen S, et al. Prevalence of
neurodevelopmental disorders among US children and adolescents in 2019 and 2020.
Front Psychol. (2022) 13:997648. doi: 10.3389/fpsyg.2022.997648

137. Young JQ, Kline-Simon AH, Mordecai DJ, Weisner C. Prevalence of behavioral
health disorders and associated chronic disease burden in a commercially insured
health system: findings of a case-control study. Gen Hosp Psychiatry. (2015) 37:101–8.
doi: 10.1016/j.genhosppsych.2014.12.005

138. Zorlu A, Unlu G, Cakaloz B, Zencir M, Buber A, Isildar Y. The prevalence and
comorbidity rates of ADHD among school-age children in Turkey. J Atten Disord.
(2020) 24:1237–45. doi: 10.1177/1087054715577991

139. Ma LL, Wang YY, Yang ZH, Huang D, Weng H, Zeng XT. Methodological
quality (risk of bias) assessment tools for primary and secondary medical studies: what
are they and which is better?Mil Med Res. (2020) 7:7. doi: 10.1186/s40779-020-00238-8

140. Bishry Z, Ramy HA, El-Shahawi HH, El-Sheikh MM, El-Missiry AA, El-Missiry
MA. Screening for ADHD in a sample of Egyptian adolescent school students. J Atten
Disord. (2018) 22:58–65. doi: 10.1177/1087054714533190

141. Anderson JC, Williams S, McGee R, Silva PA. DSM-III disorders in
preadolescent children. Prevalence in a large sample from the general population.
Arch Gen Psychiatry. (1987) 44:69–76. doi: 10.1001/archpsyc.1987.01800130081010
frontiersin.org

https://doi.org/10.1016/S0002-7138(10)60121-5
https://doi.org/10.1016/S0002-7138(10)60121-5
https://doi.org/10.1186/s12888-018-1823-7
https://doi.org/10.1097/chi.0b013e3181573137
https://doi.org/10.1016/j.ajp.2019.01.007
https://doi.org/10.1177/1087054715594456
https://doi.org/10.1177/1087054715594456
https://doi.org/10.1016/j.jaac.2013.09.001
https://doi.org/10.1007/s00787-017-0999-6
https://doi.org/10.1017/S2045796016000500
https://doi.org/10.1017/S2045796016000500
https://doi.org/10.1371/journal.pone.0111223
https://doi.org/10.3389/fpsyg.2022.997648
https://doi.org/10.1016/j.genhosppsych.2014.12.005
https://doi.org/10.1177/1087054715577991
https://doi.org/10.1186/s40779-020-00238-8
https://doi.org/10.1177/1087054714533190
https://doi.org/10.1001/archpsyc.1987.01800130081010
https://doi.org/10.3389/fpsyt.2025.1646618
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Critical appraisal of studies evaluating prevalence of attention deficit hyperactivity disorder
	1 Introduction
	2 Methods
	2.1 Search strategy and inclusion criteria
	2.2 Selection of a tool for the quality assessment
	2.3 Quality assessment process and adaptation of the quality assessment tool
	2.3.1 Adaptation of the JBI checklist for prevalence studies: grouping and assessment process
	2.3.2 Evaluation process and overall assessment


	3 Results
	3.1 Quality assessment process
	3.2 Evaluation of the selected studies

	4 Discussion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	Supplementary material
	References


