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Attention-Deficit/Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder common in both chil-
dren and adults. Diagnostic criteria are based on two core symptom domains: inattention and hyper-
activity-impulsivity. Additionally, symptoms should first occur before age twelve and be accompanied 

by impairments in daily life [1]. In childhood, ADHD has an estimated prevalence of 5%-7% [2,3]. It is well 
known that, during adolescence, inattention symptoms, and in particular hyperactivity-impulsivity symptoms, 
become milder for a subset of children diagnosed with ADHD. Accordingly, prevalence estimates in adulthood 
are lower, at 3%-5% [2,4]. It is important to note, however, that compared to childhood ADHD, adult ADHD 
has received far less research attention, with adult ADHD definitions strongly varying between studies and few 
large population-based data sets spanning the full adult lifespan available [4-7]. Consequently, it is unclear 
whether the prevalence of adult ADHD changes with age. That very few older individuals with ADHD are diag-
nosed and treated highlights the importance of this issue. A recent meta-analysis focusing on individuals with 
ADHD aged fifty years and older identified a prevalence of 0.23% diagnosed with ADHD and 0.09% treated 
for ADHD [6]. All things considered, this raises the question whether the prevalence of ADHD is indeed very 
low beyond age fifty, indicating a decline across adulthood, or whether we underrecognize ADHD in old age.

A recent systematic review and meta-analysis by Song et al. [8] in this journal estimated the global prevalence 
of adult ADHD across the adult lifespan. The authors had the difficult task of integrating the findings of 40 
different data sets. Due to this heterogeneity, two separate ADHD definitions were used: symptomatic adult 
ADHD (20 studies) and persistent adult ADHD (19 studies), with one study reporting on both. Symptomatic 
adult ADHD was defined by the presence of above-the-diagnostic-threshold ADHD symptoms in adulthood. 
Persistent adult ADHD was likewise defined but, in accordance with the criteria for an ADHD diagnosis in 
the DSM-V, with the additional requirement of a confirmed onset in childhood. Adjusted for the global de-
mographic structure in 2021, Song et al. [8] estimated an overall prevalence of 6.8% for symptomatic adult 
ADHD and 2.6% for persistent adult ADHD. Importantly, the authors additionally showed that the prevalence 
of both symptomatic and persistent adult ADHD decreased across adulthood. The decreasing prevalence was 
more pronounced in persistent adult ADHD, where the prevalence ranged from 5.1% at 18-24 years of age to 
0.8% above 60 years of age. For symptomatic adult ADHD, the estimated prevalence decreased from 9.0% in 
young adulthood to 4.5% above age 60. Following initial suggestive evidence in this direction, the findings of 
Song et al. establish that the decrease in the population prevalence of ADHD that sets in during adolescence 
continues across adulthood [7,8].
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We have recently collected novel data (n = 35 216, col-
lected between 2017 and 2019) in the general popula-
tion with a partly similar aim in mind to that of the sys-
tematic review and meta-analysis by Song et al [8]. This 
gave us the opportunity to replicate the findings of their 
meta-analysis, while additionally addressing some of the 
limitations of the included data sets. We assessed ADHD 
symptoms with the Dutch version of the adult ADHD 
DSM-IV questionnaire [9,10]. The questionnaire consists 
of 11 inattention items and 12 hyperactivity-impulsivity 
items that are scored from 0 (‘’never or rarely present”) 
to 3 (‘’very often present”). These 23 items can be used to 
assess the presence or absence of the 18 DSM-IV ADHD 
symptoms in the patient’s past six months. A symptom is 
considered present when one of the corresponding items 
is rated 2 or higher. The Dutch version of the ADHD 
DSM-IV questionnaire has shown good psychometric 
properties [10]. Our study was an add-on study in the 

Lifelines cohort. Both the original Lifelines Cohort Study and our add-on study are largely representative of the 
general population in the Northern part of the Netherlands (mean age = 43.0 years, percentage males = 42.6%, 
and mean highest level of education = 2.21 [ie, middle level on a scale of 1 = low to 3 = high]) and were ap-
proved by the ethics committee of the University Medical Centre Groningen [11,12].

Respondents were classified as having symptomatic ADHD when they reported at least five inattention or at 
least five hyperactivity-impulsivity symptoms [1]. Respondents were classified as having persistent ADHD when 
they additionally reported an age of onset of their symptoms before age eighteen [1]. The age at onset was ret-
rospectively assessed. We opted for a more lenient interpretation of the age at onset (ie, the DSM-V requires 
an onset before age twelve) for two reasons; first, the potential difficulties with retrospective reporting of older 
participants, and second, increasing evidence that ADHD might also have its full clinical onset in adolescence 
[13,14]. Respondents were classified as having persistent ADHD with impairment when they reported at least 
five inattention or at least five hyperactivity-impulsivity symptoms, an age at onset before age eighteen, and 
an impairment level (ie, functional impairment resulting from their ADHD symptoms, a requirement for an 
ADHD diagnosis) of 6 points or higher on a scale from 1-10 [1]. Note that, while application of the impair-
ment criterion was not explicitly addressed in the meta-analysis by Song et al. and might have differed across 
the data sets included in the meta-analysis, we did include the assessment of impairment as, in line with DSM, 
its often an inherent part of a diagnostic instrument.

Song et al. mentioned multiple limitations that may have influenced their findings which the current study can 
partly address. First, they brought together studies that strongly varied in diagnostic criteria and case defini-
tions, study designs, sampling methods, and study populations in the meta-analysis. Second, they also noted 
considerable differences between the includes studies in diagnostic tool, DSM version, sex, setting, and inves-
tigation period. Most of these limitations evolve around the heterogeneity across studies and reflect the state-
of-the-art of the epidemiology of ADHD in adulthood, which lags behind established practices for common 
adult disorders like Major Depressive Disorder or Substance Use Disorders. While the meta-analysis general-
izes across all studies, hopefully sifting out much of the noise in the data, the heterogeneity might nonethe-
less have impacted the conclusions of the authors. For example, given that studies substantially differed in the 
age ranges studied, it cannot be distinguished if a declining prevalence rate across adulthood is real or is it the 
consequence of methodological differences between studies.

We used one study design, study population, diagnostic tool, and investigation period. Moreover, we cov-
ered the full adult lifespan between ages 18 and 91. As a single study, our findings obviously do not provide 
“a global estimate of the prevalence of adult ADHD”, like in Song et al. Rather, our study evades many of the 
limitations mentioned by Song et al. which are inherent to combining heterogeneous data sets. As such, our 
findings complement the meta-analytic findings on the prevalence of ADHD across adulthood.

The results of our study are strikingly similar to those reported by Song et al. Table 1, which parallels Table 
2 in Song et al., shows that prevalence of symptomatic ADHD, persistent ADHD, and persistent ADHD with 
impairment decreases across adulthood, with an overall prevalence of 8.1% for symptomatic ADHD, 6.5% for 
persistent ADHD, and 3.4% for persistent ADHD with impairment, the latter most strongly reflecting a DSM-
based ADHD diagnosis. (Table 1)

Photo: Artwork by Jehyun Sung, edited to depict the decreasing prevalence of ADHD. 
Source: https://unsplash.com/photos/6U5AEmQIajg. This photo is free to use under the 
Unsplash license.
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To create Figure 1, we modelled the prevalence of ADHD across the adult lifespan using binomial regression 
with a log link function (PR

age
 = 0.96-0.97, 95% CI = 0.95-0.97, P < 0.001). This figure clearly illustrates the 

decreasing prevalence of adult ADHD shown in Table 1, and additionally demonstrates that the decrease is 
stronger for persistent ADHD compared 
to symptomatic ADHD, corroborating the 
findings in Figure 2 of Song et al. The non-
parallel line of the persistent ADHD group 
compared to symptomatic ADHD fur-
ther suggests that adding age of onset de-
creased the prevalence of adult ADHD by 
removing older participants with cognitive 
aging problems, although recall problems 
on symptoms before age 18 may also have 
played a role. The almost parallel lines 
of the persistent ADHD and persistent 
ADHD with impairment groups indicate 
that adding impairment as an additional 
criterium evenly decreases the prevalence 
of ADHD across adulthood. Thus, illus-
trating the importance of impairment as 
an additional diagnostic criterion in preva-
lence estimation. Our estimate in individ-
uals aged sixty years and older was 1.1%, 
which is similar to the 0.8% for this age 
range reported in Song et al. (Figure 1).

In sum, based on an independent large sample from the general population, the present study showed strikingly 
similar results compared to the findings of Song et al. and thus confirmed that ADHD in adults declines across 
the adult lifespan [8]. In closing, we want to emphasize that while Song et al.’s meta-analysis and our study 
have shown that the prevalence declines, ADHD is severely underrecognized and undertreated in old age: the 
lower prevalence in old age identified in the general population is much higher than the prevalence of referred 
older-aged patients diagnosed with ADHD, which is in turn higher than the prevalence of those treated [6].

Table 1. Prevalence of symptomatic ADHD, persistent ADHD, and persistent ADHD with impairment in different parts of the lifespan

Symptomatic ADHD Persistent ADHD Persistent ADHD with impairment
Prevalence Cases Prevalence Cases Prevalence Cases

18-24 15.5 131 15.4 130 8.1 68
25-29 13.8 142 12.8 131 7.5 77
30-34 14.5 266 12.4 227 6.8 124
35-39 12.0 281 10.4 244 5.4 127
40-44 10.9 327 9.4 282 5.5 165
45-49 9.1 446 7.1 350 3.9 193
50-54 7.8 515 5.8 386 3.0 199
55-59 6.5 374 4.7 273 2.4 139
60+ 4.3 379 2.8 246 1.1 100
Overall (18+) 8.1 2861 6.5 2269 3.4 1192

ADHD – attention-deficit/hyperactivity disorder

Figure 1. Prevalence of symptomatic ADHD, persistent ADHD, and persistent ADHD
with impairment modelled across the adult lifespan using binomial regression with log 
link. ADHD – attention-deficit/hyperactivity disorder.

Funding: This study made use of the ADHD add-on study of the Lifelines initiative. The Lifelines initiative has been 
made possible by subsidy from the Dutch Ministry of Health, Welfare and Sport, the Dutch Ministry of Economic Af-
fairs, the University Medical Center Groningen (UMCG), Groningen University and the Provinces in the North of the 
Netherlands (Drenthe, Friesland, Groningen). The ADHD add-on study has been funded by the European Community’s 
Horizon 2020 Programme under grant agreement number 667302 (CoCA).

Authorship contributions: MV performed the data-analysis. CH and MV equally contributed to the writing, revision, 
and approval of the final manuscript.

Competing interests: The authors completed the ICMJE Unified Competing Interest Form (available upon request from 
the corresponding author) and declare no conflicts of interest.



V
IE

W
PO

IN
TS

2022  •  Vol. 12 •  03024	 4	 www.jogh.org •  doi: 10.7189/jogh.12.03024

RE
FE

RE
N

C
E

S

Correspondence to:

Melissa Vos 
University of Groningen 
University Medical Center Groningen 
Department of Psychiatry 
Interdisciplinary Center Psychopathology and Emotion Regulation (ICPE) 
9700 RB Groningen 
The Netherlands 
m.vos03@umcg.nl

  1 �American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (5th ed.). Washington: American 
Psychiatric Association; 2013.

  2 �Polanczyk GV, de Lima MS, Horta BL, Biederman J, Rohde LA. The worldwide prevalence of ADHD: A systematic review and 
metaregression analysis. Am J Psychiatry. 2007;164:942-8. Medline:17541055 doi:10.1176/ajp.2007.164.6.942

  3 �Polanczyk GV, Salum GA, Sugaya LS, Caye A, Rohde LA. Annual research review: A meta-analysis of the worldwide prevalence 
of mental disorders in children and adolescents. J Child Psychol Psychiatry. 2015;56:345-65. Medline:25649325 doi:10.1111/
jcpp.12381

  4 �Fayyad J, de Graaf R, Kessler RC, Alonso J, Angermeyer MC, Demyttenaere K, et al. Cross-national prevalence and corre-
lates of adult attention-deficit hyperactivity disorder. Br J Psychiatry. 2007;190:402-9. Medline:17470954 doi:10.1192/bjp.
bp.106.034389

  5 �Franke B, Michelini G, Asherson P, Banaschewski T, Bilbow A, Buitelaar JK, et al. Live fast, die young? A review on the devel-
opmental trajectories of ADHD across the lifespan Article. Eur Neuropsychopharmacol. 2018;28:1059-88. Medline:30195575 
doi:10.1016/j.euroneuro.2018.08.001

  6 �Dobrosavljevic M, Solares C, Cortese S, Andershed H, Larsson H. Prevalence of attention-deficit/hyperactivity disorder in old-
er adults: A systematic review and meta-analysis. Neurosci Biobehav Rev. 2020;118:282-9. Medline:32798966 doi:10.1016/j.
neubiorev.2020.07.042

  7 �Simon V, Czobor P, Bálint S, Mészáros Á, Bitter I. Prevalence and correlates of adult attention-deficit hyperactivity disorder: 
Meta-analysis. Br J Psychiatry. 2009;194:204-11. Medline:19252145 doi:10.1192/bjp.bp.107.048827

  8 �Song P, Zha M, Yang Q, Zhang Y, Li X, Rudan I. The prevalence of adult attention-deficit hyperactivity disorder: A global sys-
tematic review and meta-analysis. J Glob Health. 2021;11:04009. Medline:33692893 doi:10.7189/jogh.11.04009

  9 �DuPaul GJ, Power TJ, Anastopoulos AD, Reid R. ADHD Rating Scale-IV: Checklists, norms, and clinical interpretation. New 
York: Guilford Press; 1998.

10 �Kooij JJS, Buitelaar JK, van den Oord EJ, Furer JW, Rijnders CAT, Hodiamont PPG. Internal and external validity of Attention-
Deficit Hyperactivity Disorder in a population-based sample of adults. Psychol Med. 2005;35:817-27. Medline:15997602 
doi:10.1017/S003329170400337X

11 �Stolk RP, Rosmalen JGM, Postma DS, de Boer RA, Navis G, Slaets JPJ, et al. Universal risk factors for multifactorial diseases: 
LifeLines: A three-generation population-based study. Eur J Epidemiol. 2008;23:67-74. Medline:18075776 doi:10.1007/
s10654-007-9204-4

12 �Scholtens S, Smidt N, Swertz MA, Bakker SJL, Dotinga A, Vonk JM, et al. Cohort Profile: LifeLines, a three-generation cohort 
study and biobank. Int J Epidemiol. 2015;44:1172-80. Medline:25502107 doi:10.1093/ije/dyu229

13 �Breda V, Rohde LA, Menezes AMB, Anselmi L, Caye A, Rovaris DL, et al. Revisiting ADHD age-of-onset in adults: to what ex-
tent should we rely on the recall of childhood symptoms? Psychol Med. 2020;50:857-66. Medline:30968792 doi:10.1017/
S003329171900076X

14 �Faraone SV, Biederman J. Can attention-deficit/hyperactivity disorder onset occur in adulthood? JAMA Psychiatry. 2016;73:655-
6. Medline:27191055 doi:10.1001/jamapsychiatry.2016.0400

https://pubmed.ncbi.nlm.nih.gov/17541055
https://doi.org/10.1176/ajp.2007.164.6.942
https://pubmed.ncbi.nlm.nih.gov/25649325
https://doi.org/10.1111/jcpp.12381
https://doi.org/10.1111/jcpp.12381
https://pubmed.ncbi.nlm.nih.gov/17470954
https://doi.org/10.1192/bjp.bp.106.034389
https://doi.org/10.1192/bjp.bp.106.034389
https://pubmed.ncbi.nlm.nih.gov/30195575
https://doi.org/10.1016/j.euroneuro.2018.08.001
https://pubmed.ncbi.nlm.nih.gov/32798966
https://doi.org/10.1016/j.neubiorev.2020.07.042
https://doi.org/10.1016/j.neubiorev.2020.07.042
https://pubmed.ncbi.nlm.nih.gov/19252145
https://doi.org/10.1192/bjp.bp.107.048827
https://pubmed.ncbi.nlm.nih.gov/33692893
https://doi.org/10.7189/jogh.11.04009
https://pubmed.ncbi.nlm.nih.gov/15997602
https://doi.org/10.1017/S003329170400337X
https://pubmed.ncbi.nlm.nih.gov/18075776
https://doi.org/10.1007/s10654-007-9204-4
https://doi.org/10.1007/s10654-007-9204-4
https://pubmed.ncbi.nlm.nih.gov/25502107
https://doi.org/10.1093/ije/dyu229
https://pubmed.ncbi.nlm.nih.gov/30968792
https://doi.org/10.1017/S003329171900076X
https://doi.org/10.1017/S003329171900076X
https://pubmed.ncbi.nlm.nih.gov/27191055
https://doi.org/10.1001/jamapsychiatry.2016.0400

