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A B S T R A C T

There is a significant knowledge gap in research on Attention-Deficit/Hyperactivity Disorder (ADHD) in older
adults. Via a systematic review and meta-analysis, we aimed to investigate the prevalence of ADHD in older
adults, considering different assessment methods. We searched five electronic databases up to June 26, 2020. We
identified 20 relevant studies with 32 datasets providing a total sample size of 20,999,871 individuals (41,420
individuals with ADHD). The pooled prevalence estimates differed significantly across assessment methods: 2.18
% (95 % CI=1.51, 3.16) based on research diagnosis via validated scales, 0.23 % (0.12, 0.43) relying on clinical
ADHD diagnosis, and 0.09 % (0.06, 0.15) based on ADHD treatment rates. Heterogeneity was significant across
studies for all assessment methods. There is a considerable number of older adults with elevated levels of ADHD
symptoms as determined via validated scales, and the prevalence of treated ADHD is less than half of the pre-
valence of clinically diagnosed ADHD. This highlights the need for increased awareness of ADHD clinical di-
agnosis and treatment in older adults.

1. Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) is a neurodeve-
lopmental disorder associated with multiple psychiatric and physical
disorders that can persist into adulthood (Goodman et al., 2016; Nigg,
2013; Torgersen et al., 2016). Based on pooled estimates from meta-
analyses, ADHD affects 5.3 % (95 % CI=5.0, 5.6) (Polanczyk et al.,
2007) to 7.2 % (95 % CI=6.7, 7.8) (Thomas et al., 2015) of children
and adolescents, and 2.5 % (95 % CI=2.1, 3.1) of adults across the
world (Simon et al., 2009). Findings on the prevalence of ADHD in
older adults have not been properly synthesized, although available
data suggest a growing number of people aged 50 years and older in
need for health-care related to ADHD (Goodman et al., 2016; Nigg,
2013; Torgersen et al., 2016). A rigorous understanding of prevalence
estimates of ADHD in older adults can provide relevant information to
clinicians in order to adjust clinical assessment procedures and treat-
ment to this population.

To our knowledge, only one systematic review focusing on the
ADHD prevalence in adults older than 50 has been conducted thus far
(Torgersen et al., 2016). In that systematic review, published in 2016,
Torgersen and colleagues (Torgersen et al., 2016) identified only four
studies assessing the prevalence of ADHD in older adults. Across the
included studies, the prevalence estimates ranged from 1.0 % to 6.2 %.
This seminal study can be extended in three important ways. First, by
conducting a meta-analytic synthesis, which was beyond the scope of
the study. Second, as the authors of that review did not restrict the age-
range to older adults alone, it is of interest to estimate the pooled
prevalence in this specific age group only. Third, the review by
Torgersen et al. (2016) only included studies based on research diag-
nosis in community samples assessing ADHD symptoms/syndrome
using validated scales. Hence, there is a need to synthesize data from
prevalence studies using clinical diagnoses and prescribed treatment to
identify ADHD cases. Of note, previous systematic reviews and meta-
analyses of ADHD prevalence in children, adolescents and young adults

https://doi.org/10.1016/j.neubiorev.2020.07.042
Received 14 February 2020; Received in revised form 29 July 2020; Accepted 30 July 2020

⁎ Corresponding author.
E-mail address: maja.dobrosavljevic@oru.se (M. Dobrosavljevic).

Neuroscience and Biobehavioral Reviews 118 (2020) 282–289

0149-7634/ © 2020 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license 
(http://creativecommons.org/licenses/BY/4.0/).

T

http://www.sciencedirect.com/science/journal/01497634
https://www.elsevier.com/locate/neubiorev
https://doi.org/10.1016/j.neubiorev.2020.07.042
https://doi.org/10.1016/j.neubiorev.2020.07.042
mailto:maja.dobrosavljevic@oru.se
https://doi.org/10.1016/j.neubiorev.2020.07.042
http://crossmark.crossref.org/dialog/?doi=10.1016/j.neubiorev.2020.07.042&domain=pdf


(Polanczyk et al., 2007; Thomas et al., 2015; Simon et al., 2009;
Polanczyk et al., 2014; Willcutt, 2012), have shown that prevalence
estimates are highly heterogeneous mostly due to methodological dif-
ferences of included studies. None of these systematic reviews explored
potential differences in the prevalence estimates between studies based
on treatment seeking individuals and studies based on research diag-
nosis using validated scales in community samples.

We aimed to fill these gaps by conducting a meta-analysis of pre-
valence estimates from pertinent studies in what we define “older
adults” (i.e., 50 years old and above) based on a systematic search in a
broad range of databases. Additionally, the current study aimed to
complement, with data in older adults, the evidence from previous
systematic reviews (Torgersen et al., 2016) and meta-analyses in chil-
dren, adolescents or younger adults (Polanczyk et al., 2007; Thomas
et al., 2015; Simon et al., 2009; Polanczyk et al., 2014; Willcutt, 2012),
with ADHD, by exploring potential differences between ADHD pre-
valence estimates based on different assessment methods. Separate
prevalence estimates of ADHD research diagnosis, clinical diagnosis
and treatment may provide valuable information on potential over- or
under-diagnosing and/or over- or under-treatment of ADHD in older
adults.

2. Methods

We followed the guidance of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) Statement (Liberati
et al., 2009). The protocol for this systematic review was registered in
PROSPERO (CRD42019135062).

2.1. Search strategy

The search strategy was developed with the support of librarians at
the Medical Library, Örebro University, Sweden. The systematic lit-
erature search was conducted in the following electronic databases:
Pubmed/MEDLINE, PsycINFO, Web of Science and EMBASE, using
search terms (with adequate adjustments for each database) in relation
to “Attention-Deficit/Hyperactivity Disorder”, and “Aging”, from in-
ception until June 6, 2019. An updated search was conducted between
June 22 and 26, 2020. Detailed search syntax and strategies are
available in Appendix 1 (in Supplementary material). There were no
restrictions with regard to language/year of publication/type of docu-
ment; full-text published articles or conference proceedings. We also
hand-searched reference lists of relevant full-text articles and textbooks
(Appendix 2 (in Supplementary material)), and contacted experts in the
field (Appendix 8 (in Supplementary material)) to identify potentially
additional relevant articles.

2.2. Selection criteria

We included observational cohort and cross-sectional studies, fo-
cusing on participants aged 50 and older with ADHD with any of the
following: a) research diagnosis of ADHD, i.e., meeting the threshold/
cut-off levels on an ADHD validated scales based on the DSM (III, IV, IV-
TR or 5) criteria; b) clinical diagnosis according to ICD (9 or 10) or DSM
(III, IV, IV-TR or 5) as reported in registers/medical files or self-re-
ported medical history; c) presence of pharmacological (medications
recommended in pharmacological treatment of ADHD) (National
Guideline Centre (UK), 2018), and/or non-pharmacological treatment
(e.g. psychoeducation or psychotherapy) for ADHD, as reported in
registers/medical files or self-reported prescription.

The age cut-off ≥50 was chosen as previous studies have shown
that there is a growing number of people aged 50 or older who are
being diagnosed with ADHD for the first time (Goodman et al., 2016;
Torgersen et al., 2016). If a study did not report on the separate pre-
valence in this age group, we contacted the authors in order to gather
relevant data.

We excluded studies conducted in samples non-representative of the
general population and studies that assessed childhood symptoms only,
without addressing the presence of adult ADHD symptoms.

2.3. Data extraction (selection and coding)

References to studies identified in both electronic and manual
search were managed in EndNote X9. After deletion of duplicates, ti-
tles/abstracts were screened by one author (MD), and full-texts articles
were independently screened by two authors (MD and CS). A senior
author (HL) was consulted in order to reach a consensus, when needed.

Two authors (MD and CS) independently extracted data. In case of
disagreement, a third author checked the data (HL). The following data
were extracted: first author and year of publication; year of data col-
lection; country; age range; number of individuals with ADHD; sample
size; and assessment method (research diagnosis/clinical diagnosis/
treatment). We contacted authors to gather relevant unreported data
(Appendix 5 (in Supplementary material)). Prevalence estimates from
the same study based on different countries were considered as separate
data sets. In case of overlapping study samples, the study that was
published earlier and/or the study that was the most pertinent to our
criteria, was included. If the prevalence estimate was not reported or
could not be calculated based on data from the paper or could not be
gathered from the authors, a study was excluded from the meta-ana-
lysis. We also contacted authors of studies with reported adjusted/
weighted prevalence estimates in order to get crude prevalence esti-
mates.

2.4. Study quality appraisal

Two reviewers (MD and CS) independently assessed the risk of bias/
study quality of each included study with the adjusted Joanna Briggs
Institute Critical Appraisal Checklist for Studies Reporting Prevalence
Data (Munn et al., 2014). In case of disagreement, a third reviewer (HL)
arbitrated. We assigned a numerical score (0–9) to each study based on
a number of fulfilled criteria, and considered a score over five as sa-
tisfactory. Studies with a potential high risk of bias and/or low quality
were not excluded from the meta-analysis, but potential limitations in
this regard were further addressed in the discussion section of the re-
port.

Publication bias was not addressed since the results of studies re-
porting prevalence estimates should not affect the decision whether a
study would be published.

2.5. Statistical analysis

The meta-analysis of included studies was conducted using the
software Comprehensive Meta Analysis V3 (https://www.meta-
analysis.com). We applied the random-effects model for meta-ana-
lyses, in order to allow the true population prevalence to vary between
studies due to expected heterogeneity across studies. The pooled pre-
valence estimates were obtained using the inverse variance method
(i.e., the variance in the random model includes both within- and be-
tween-study variance) (Borenstein et al., 2011). We used the Cochran Q
test, I² index and confidence intervals to assess heterogeneity of results
(Higgins et al., 2003). Values of the I² index higher than 75 % were
considered high (Higgins et al., 2003).

We conducted subgroup analysis to test for statistically significant
differences between the three assessment methods, with the mixed
model method, which applies the random-effects model to combine
studies within subgroups, and the fixed-effects model to combine sub-
groups.

We performed four sensitivity analyses to investigate the robustness
of our findings:

1) Excluding studies that reported on the prevalence of ADHD research
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diagnosis based on assessing only the current ADHD symptoms. The
underlying rationale was that such studies might be biased by mis-
classification of ADHD with other mental health problems (Gentile
et al., 2006; Moffitt et al., 2015);

2) Excluding studies with self-reported medical history of ADHD di-
agnosis or pharmacological ADHD treatment, to retain only studies
with the most rigorous diagnostic process;

3) Limited to studies conducted in regions other than North America
within all three assessment methods, as previous studies indicate
that the administrative prevalence estimates of ADHD might be
higher in North America compared to other regions, probably due to
different clinical practices (Anderson, 1996; Timimi and Taylor,
2004);

4) Limited to studies that included younger participants (i.e. 45−49
years old) within all three assessment methods.

3. Results

3.1. Description of included articles

A total of 9784 references were screened, 132 full-text papers as-
sessed for eligibility, and 20 studies with 32 data sets were included in
the meta-analysis (Fig. 1). Table 1 presents the descriptive data for all
studies included in the meta-analysis. The studies were published be-
tween 2005 and 2019, and the data were collected in the period

between 1997 and 2015. Total sample size across studies included
20,999,871 participants, with 41,420 individuals presenting with
ADHD research diagnosis, clinical diagnosis or treatment. A list of re-
ferences not included in the meta-analysis after the full-text review,
with reasons for exclusion, is presented in the Appendix 3 (in Supple-
mentary material). We did not identify any relevant unpublished stu-
dies or studies published in languages other than English. We excluded
studies that did not provide crude prevalence estimates in the published
report or upon e-mail request to the corresponding author.

We identified nine studies based on a research diagnosis of ADHD
(45 % of the included studies), reporting individual 14 data sets with
32,766 participants and 701 individuals presenting with a research
diagnosis of ADHD. Five studies assessed both the presence of current
ADHD symptoms and the persistence of childhood symptoms. Four
studies assessed only the presence of current symptoms, without con-
firming the childhood symptoms. Five studies used the Adult ADHD
self-report scale screener version 1.1 (ASRS) (Kessler et al., 2005) for
assessment of current ADHD symptoms, but the applied cut-off score
was not consistent across studies. Three studies applied a cut-off of 14
using a continuous scale with a possible range of 0–24 (Das et al., 2014;
Jacob et al., 2018; Vingilis et al., 2015). Two studies applied a cut-off of
minimum four out of six symptoms present (a more strict cut-off) (Park
et al., 2011; Wynchank et al., 2018). Park and colleagues (Park et al.,
2011), in addition to the ASRS, confirmed the presence of at least one
childhood symptom.

Fig. 1. Flow-chart of the meta-analysis selection process.
* Reasons for exclusion of full-text articles are provided in the Appendix 3 (in Supplementary material).
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Additionally, seven studies (35 % of the included studies), with nine
data sets, based on clinical diagnosis of ADHD, were included in the
analysis with 11,706,296 participants and 21,121 individuals with
clinical diagnosis of ADHD. These studies were based on registry data
(e.g. health insurance databases and population-based patient re-
gistries), and in two cases (Adler et al., 2019; Bogdan and Reeves,
2018), on self-reported medical history of ADHD.

Finally, we identified four studies (20 % of the included studies),
which reported the prevalence of ADHD treatment drawn from different
population-based registries with 9,260,809 participants and 19,598
individuals who received ADHD treatment. These studies contributed
with nine data sets. One study in this group included different types of
treatment (Huang et al., 2014), including psychological and pharma-
cological treatment, while other studies investigated the prevalence of
pharmacological ADHD treatment only.

Although diverse geographical regions were represented in the
analysis, the majority of studies, 10 out of 20 (50 %), were conducted in
Europe, seven (35 %) from North America, two (10 %) from Asia, and
one (5 %) from other regions (Australia) (Table 1).

Some of the studies provided data sets with a slightly lower age cut-
off. For research diagnosis, three data-sets imposed a lower age cut-off
at 48 (Das et al., 2014; Wynchank et al., 2018) and two data-sets at 45
years (Bernardi et al., 2012; De Zwaan et al., 2012); for clinical diag-
nosis, two data-sets imposed an age cut-off at 45 years (Chen et al.,
2018; Zhu et al., 2018); and for ADHD treatment, seven data-sets im-
posed the lower age cut-off at 45 (Castle et al., 2007; Karlstad et al.,
2016; McCarthy et al., 2012).

All selected studies showed satisfactory levels of study quality with
summary scores over five (Table 1). The item-by-item assessment is
provided in the Appendix 7 (in Supplementary material).

3.2. Main meta-analyses and sub-group analyses

We conducted three main meta-analyses that provided pooled pre-
valence estimates for each assessment method (Table 2). Using the
random-effects model, the estimated pooled prevalence was 2.18 % (95
% CI=1.51, 3.16), for ADHD research diagnosis based on validated
scales. The corresponding estimated pooled prevalence was 0.23 % for
clinical diagnosis (0.12, 0.43), and 0.09 for ADHD treatment (0.06,
0.15). Across all levels of the analysis, heterogeneity (Cochran Q test)
was significant with the I² values higher than 75 % (Moffitt et al., 2015)
(Table 2).

Subgroup analysis showed a significant difference in pooled pre-
valence estimates between the studies based on research diagnosis,
clinical diagnosis and treatment, with Q (2)= 108.74, P < 0.0001.
Direct comparisons of the prevalence between the different ADHD
outcome measures revealed statistically significant differences between
the prevalence provided in studies using research diagnosis of ADHD

versus studies using either clinical diagnosis or treatment, with Q
(1)= 35.52, P < 0.0001, and Q (1)= 99.40, P < 0.0001, respec-
tively. The subgroup analysis also revealed a statistically significant
difference in the prevalence estimated in studies using clinically diag-
nosed ADHD versus treated ADHD, with Q (1)= 4.80, P < 0.0001.

As shown in Table 2, the pooled prevalence estimates varied across
the sensitivity analyses for all assessment methods, but with over-
lapping confidence interval before and after exclusions. The I² values
decreased slightly after conducting sensitivity analyses, although het-
erogeneity remained significant.

4. Discussion

To our knowledge, the present study is the first to assess the pre-
valence of ADHD in older adults via a comprehensive systematic review
and meta-analysis. Additionally, this is the first systematic review and
meta-analysis of the prevalence of ADHD that took into consideration
potential differences between studies investigating ADHD prevalence
according to the method to establish the diagnosis. Our systematic
search of the literature identified 20 studies, reporting 32 data-sets for
the meta-analysis. Our findings indicate a notable prevalence gap with
significantly higher estimates for ADHD research diagnosis compared to
the prevalence of individuals with clinical diagnosis or based on the
rates of treatment prescriptions.

Our pooled prevalence estimates of ADHD research diagnosis from
the main analysis and sensitivity analyses ranged from 1.49 % to 2.18
%. These estimates are lower than previously identified pooled pre-
valence estimates based on validated scales: 2.5 % (95 % CI=2.1, 3.1)
in adults with the mean age of 34, (Simon et al., 2009) and 5.0 % (95 %
CI= 4.1, 6.2) in young adults (Willcutt, 2012). This is consistent with
the well-established effect of age on the prevalence of ADHD (Fayyad
et al., 2007; Faraone et al., 2006).

Our findings suggest that a considerable number of older adults
reported elevated levels of ADHD symptoms. However, methodological
aspects need to be considered when interpreting the gap between the
pooled prevalence estimates based on different assessment methods.
The estimates from studies based on research diagnosis may over-
estimate the prevalence of ADHD in older adults. Previous research in
children and adolescents has identified higher prevalence estimates
based on research diagnosis via DSM-validated scales, compared to the
prevalence based on the ICD-9 or ICD-10 diagnostic criteria (Polanczyk
et al., 2007; Polanczyk et al., 2014), commonly used in register-based
studies. Additionally, five out of nine studies based on research diag-
nosis included in the present review were based on ADHD screeners,
which cover ADHD symptoms present in the last six months and may
misdiagnose the condition with other mental health problems or neu-
rological conditions with a similar clinical presentation (Gentile et al.,
2006). Indeed, after excluding these studies, the magnitude of the

Table 2
Summary of results in main meta-analyses and sensitivity analyses.

Type of analysis N of data sets Pooled prevalence estimate (%) 95 % CI Heterogeneity

Q I² (%)

Research diagnosis–all 14 2.18 1.51–3.16 273.05* 95.24
1. Limited to the symptoms present both in childhood and adulthood 7 1.75 1.01–3.03 93.77* 93.60
2. Limited to geographical regions other than North America 10 2.66 1.78–3.97 121.78* 92.61
3. Limited to age cut off ≥50 9 1.49 0.96–2.30 72.36* 88.94
Clinical diagnosis–all 9 0.23 0.12–0.43 14643.63* 99.94
1. Limited to registries 7 0.14 0.07–0.29 13769.97* 99.96
2. Limited to geographical regions other than North America 4 0.11 0.04–0.32 12752.78* 99.98
3. Limited to age cut off ≥50 7 0.19 0.11–0.32 3834.47* 99.84
Treatment–all 9 0.09 0.06–0.15 8399.43* 99.90
1. Limited to geographical regions other than North America 7 0.06 0.04–0.10 3280.56* 99.82
2. Limited to age cut off ≥50 2 0.02 0.00–1.88 108.10* 99.07

* P < 0.0001.
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prevalence estimates from studies assessing both childhood and current
symptoms decreased, although with overlapping confidence intervals.
As problems with attention, anterograde memory and executive func-
tions are common in ADHD and age related cognitive impairment, such
as Mild cognitive impairment (MCI) or prodromal dementia (Goodman
et al., 2016; Pollak, 2012), a careful differential diagnosis of ADHD
should consider the childhood onset of current symptoms and their life
long persistence (Goodman et al., 2016; Pollak, 2012). Included studies
with prevalence estimates based on clinical diagnosis, treatment and
research diagnosis with a confirmed childhood history of ADHD likely
ruled out dementia or other mental health disorder as potential causes
of current cognitive symptoms. Among studies that used ADHD
screeners without confirming history of childhood symptoms, only one
study (Das et al., 2014) controlled for probable dementia by excluding
individuals with the Mini Mental State Examination (MMSE) score 23
or less. Thus, screening assessment tools for ADHD should only be used
as a first step of a more comprehensive clinical ADHD assessment. Fu-
ture research conducted in community samples should address whether
individuals with elevated levels of ADHD symptoms severity meet es-
tablished diagnostic criteria by applying more comprehensive assess-
ment tools, including the assessment of childhood symptoms. More-
over, future studies should investigate potential reasons behind
elevated levels of ADHD symptoms reported via validated scales, such
as misclassification with another mental-health or neurological condi-
tion (Gentile et al., 2006), or age-inappropriate clinical assessment
procedures (Lensing et al., 2015; Brod et al., 2012).

Our results also suggest that clinicians, to some extent, might fail to
recognize and properly treat ADHD symptoms in older adults. Clinical
presentation of ADHD may change with age, with inattentive symptoms
becoming more prevalent than hyperactivity and impulsivity (Lensing
et al., 2015; Brod et al., 2012). Additionally, some older adults who do
not meet official clinical criteria for an ADHD diagnosis may experience
distressing symptoms and may be in need for care (Goodman et al.,
2016). Thus, mental health care providers should be aware that
symptoms of ADHD persist across the life span in a substantial number
of individuals with ADHD.

With the exception of one study that included both pharmacological
and non-pharmacological treatment (Huang et al., 2014), studies in-
cluded in the present review only considered pharmacological treat-
ment. We found that the prevalence of ADHD treatment in older adults
is less than half of the prevalence of clinically diagnosed ADHD. It is
difficult to interpret whether these differences reflect under- or over-
treatment, because precise estimates of the proportion of individuals
receiving ADHD treatment is lacking. Previous research is mixed and
the percentage of diagnosed individuals who receive pharmacological
treatment varies substantially for studies of adults (25–80 %) (Bernardi
et al., 2012; Polyzoi et al., 2018) as well as older adults (28–88 %)
Polyzoi et al., 2018; Pollak, 2012). Older adults have been reported to
have similar benefits from pharmacological treatment as younger adults
(Lensing et al., 2015; Manor et al., 2011), however, clinicians may lack
awareness on the benefits and proper drug dosage in this age group
(Goodman et al., 2016(Lensing et al., 2015). Additionally, older pa-
tients and/or their medical care providers may have concerns regarding
potential ADHD medication side effects due to older age, comorbid
psychiatric and somatic disorders (in particular cardiovascular condi-
tions), and interactions with other medications (Goodman et al., 2016;
Lensing et al., 2015; Brod et al., 2012; Herrmann et al., 2008). Thus,
adequate pharmacological and psychological treatment in this popu-
lation should be carefully considered.

We included only studies that provided crude prevalence estimates
in the published report or upon request. Prevalence estimates weighted
to represent general population were not included in the present meta-
analysis but they offer important insights into the topic. A large study
from India reported an adjusted prevalence of diagnosed ADHD of 0.22
% or lower for individuals aged 50 and older (Sagar et al., 2020). This
finding is in line with our pooled prevalence estimate based on clinical

diagnosis. A longitudinal study from the Netherlands (Michielsen et al.,
2012), reported an adjusted prevalence of 2.8 % (95 % CI=0.86, 4.64)
in adults aged 60 and older, after a two-phase procedure of screening
and a diagnostic interview of current and childhood symptoms. A study
from Brazil (Polanczyk et al., 2010) provided an adjusted prevalence of
6.1 % (4.50, 8.30) for adults older than 44 years of age based on an
ADHD screener. These prevalence estimates are similar to or higher
than our pooled prevalence based on research diagnosis and suggest a
more pronounced prevalence of older adults with ADHD symptoms
when taking into account population distribution of different socio-
economic variables.

4.1. Limitations and future lines of research

All included studies showed a satisfactory level of study quality.
This is particularly the case with registry-based studies, applied in large
national-based samples, which provide a reliable estimate of the pre-
valence. The unequal female-to-male distribution observed in eight out
of 20 included studies is a potential source of bias as we were unable to
provide sex-stratified ADHD prevalence estimates. Additionally, the
majority of included studies (13 out of 20) did not provide prevalence
estimates in older adults stratified by sex. Such differences have been
thoroughly investigated in younger age (Brod et al., 2012; Willcutt and
Pennington, 2000). Thus, future research of ADHD should consider
potential differences in the prevalence of ADHD between female and
male participants in older age.

Significant heterogeneity across studies has previously been iden-
tified in systematic reviews and meta-analyses of ADHD prevalence in
children and adults, mostly due to methodological differences
(Polanczyk et al., 2007; Simon et al., 2009; Willcutt, 2012). The current
study observed a substantial heterogeneity, despite pooling separate
prevalence estimates for different assessment methods and conducting
sensitivity analyses to address other potential sources of heterogeneity.
Due to the lack of relevant data (i.e. mean age and SD) and relatively
small number of studies per assessment method for ADHD clinical di-
agnosis (nine data-sets) and treatment (nine data-sets), we could not
conduct more detailed sub-group analyses (e.g. for age and geo-
graphical region). A minimum of 10 studies per regressor is necessary
for the meta-regression analysis, as recommended in the Cochrane
handbook (p 284) (Deeks et al., 2011). More high-quality research,
based on large samples and from regions other than Europe and North
America, is needed to obtain more robust evidence regarding the pre-
valence of ADHD in older adults.

Another limitation in studies of ADHD in older adults is the use of
retrospective reporting of childhood symptoms and recall bias, and a
potential underestimation of the prevalence (Simon et al., 2009). Fur-
thermore, self-report as the only source of information in studies with a
research diagnosis of adult ADHD is a limitation given that previous
research has shown an underestimation of symptoms severity by self-
report in young adults compared to reports of parents/teachers (Barkley
et al., 2002). In order to somewhat mitigate the effects of recall bias and
self-report, future studies of ADHD in older adults should aim to include
relevant information from family members.

In conclusion, our findings indicate a substantial gap between the
prevalence estimates of older adults with elevated ADHD symptoms
assessed via validated scales in community samples and prevalence
estimates based on ADHD clinical diagnosis and treatment.
Furthermore, our results suggest that the prevalence of treated in-
dividuals is less than half of the prevalence of individuals with clinical
diagnosis for ADHD. This study also highlights that ADHD is scarcely
studied among older adults and that much more research is needed on
the topic, in particular research that addresses the effects of different
assessment methods, sex and age on the prevalence of ADHD after 50
years of age.
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