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Background
In spite of the growing literature about adult attention-deficit
hyperactivity disorder (ADHD), relatively little is known about
the prevalence and correlates of this disorder.
Aims
To estimate the prevalence of adult ADHD and to identify its
demographic correlates using meta-regression analysis.
Method
We used the MEDLINE, PsycLit and EMBASE databases as
well as hand-searching to find relevant publications.
Results
The pooled prevalence of adult ADHD was 2.5% (95% CI 2.1–
3.1). Gender and mean age, interacting with each other,

Although attention-deficit hyperactivity disorder (ADHD) has
long been thought to be a disabling and common disorder that
occurs only in childhood, more recent research, including
prospective longitudinal follow-up studies, suggests that ADHD
persists into adulthood in a high proportion of cases.1–8 Adult
ADHD studies indicate a high degree of genetic predisposition,9,10
and reveal structural and functional brain abnormalities11–14
congruent with neuropsychological data.14–16 Attention-deficit
hyperactivity disorder is a serious risk factor for comorbid
psychiatric disorders (antisocial personality disorder, substance
misuse and affective disorders),17,18 and also shows significant
correlation with poor socio-economic outcome and functional
impairment (lower level of education, higher level of unemployment, and higher rates of unsuccessful marriages, criminality
and road traffic accidents).1,7,8,18–23
In spite of the growing literature dealing with adult ADHD,
relatively little is known about the prevalence of the disorder among
adults and its correlates. To our knowledge no meta-analysis of the
epidemiological data on adult ADHD has been published. The
aim of our study was to estimate the prevalence of ADHD in
adulthood using a meta-regression approach and to identify
demographic factors that might influence the prevalence of
ADHD in a given population.

Method
Study selection
We searched MEDLINE, PsycLit and EMBASE for publications
dealing with the epidemiology of adult ADHD. Only publications
in English were considered. As a first step, we created four databases with the keywords ADULT, ADHD, EPIDEMIOLOGY and
PREVALENCE respectively. Second, we connected the ADULT
and ADHD databases with a logical ‘and’ operation, generating
a new database containing only those publications that were
part of both ADULT and ADHD databases in the first step. The
other two databases (EPIDEMIOLOGY and PREVALENCE) were

were significantly related to prevalence of ADHD. Metaregression analysis indicated that the proportion of
participants with ADHD decreased with age when men and
women were equally represented in the sample.
Conclusions
Prevalence of ADHD in adults declines with age in the
general population. We think, however, that the unclear
validity of DSM–IV diagnostic criteria for this condition can
lead to reduced prevalence rates by underestimation of the
prevalence of adult ADHD.
Declaration of interest
None.

connected with the ‘or’ operation, creating a new database including
all publications that were originally in the EPIDEMIOLOGY and
PREVALENCE databases. During the final step, the two new databases were connected with the ‘and’ operation. In addition to this
search procedure, we used the reference lists of the identified publications to find further relevant articles. After excluding follow-up
and family studies – which do not provide prevalence data for
adult ADHD – and studies that dealt with the prevalence of
ADHD in special groups (people with panic or bipolar disorder,
drug addiction or obesity, or people in prison), 12 populationbased studies remained:
(a) one study estimated the cumulative incidence of ADHD at the
age of 19 years based on retrospective analysis;24
(b) one study estimated the prevalence of adult ADHD among
licensed drivers;25
(c) three studies estimated the prevalence of ADHD among
university students;26–28
(d) one study estimated the prevalence of ADHD among a nonclinical sample from an out-patient psychiatric service;29
(e) six studies provided a community-based estimate: oppositional defiant disorder only and ADHD only v. oppositional
defiant disorder + ADHD in clinic and community adult
samples;30 a cross-national survey;31 the National Comorbidity
Survey Replication;32 the Mexican National Comorbidity
Survey;33 a telephone survey;34 and the Nijmegen Health
Area Study 2.19
For our meta-regression analyses six studies were omitted.
Three of these studies (Kessler et al,32 Medina-Mora et al33 and
Fayyad et al31) were not included because they did not provide
raw data for the prevalence and demographic variables necessary
for the computations. The study by Barbaresi et al24 was not
included because it dealt only with the cumulative incidence of
ADHD between the ages of 5 and 19 years and accordingly
provided information about ADHD in adolescents rather than
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in adults. The study by Weyandt et al26 was not included because it
measured only the prevalence of attention-deficit symptoms and
not the prevalence of adult ADHD. Finally, we omitted the study
by Gadow et al30 because these authors did not use DSM–IV35
criteria for the diagnosis of adult ADHD. The modified diagnostic
criteria used by Gadow et al did not include age at onset or
functional impairment criteria, and applied a threshold of five
rather than six symptoms.30 Lowering the diagnostic threshold
concerning symptom counts has a dramatic effect on prevalence
estimates; inclusion of data based on a lower symptoms threshold
would therefore have introduced substantial heterogeneity in the
meta-analysis.
Variables
For the purpose of the meta-analysis we extracted the following
domains or variables from the articles that were finally included:
(a) data describing the study – date of publication, country,
number of arms;
(b) data describing the target population – sample size, mean age,
age range, standard deviation for age range, gender composition (proportion of males in the sample);
(c) diagnostic tools for adult ADHD – self-report, structured
interview;
(d) results – prevalence rate according to DSM–IV criteria (total
and subtypes if provided), prevalence rate according to
alternative criteria, if available (total and subtypes, if given).
Statistical analysis
A mixed-effect (with fixed and random effects) meta-regression –
a meta-analytic technique of multivariate linear regression across
studies – was applied to estimate the prevalence of ADHD across
various study samples and in order to evaluate the impact of
potential demographic variables of interest including age and
gender on the prevalence estimates. The meta-regression analysis
that we adopted in this investigation was based on van Houwelingen
et al’s general linear mixed-model technique based on the
approximate likelihood approach.36 In particular, the log-odds
of the observed prevalence in each study were regressed using
intercept and basic study-level demographic covariates that
included average age and gender composition from each of the
individual studies. Interaction between the two covariates (age,
gender composition) was also included in the model. In addition,
a random-effect intercept term representing systematic betweenstudy variation (heterogeneity) was also incorporated in the
Table 1

meta-regression model. A common weighted prevalence estimate
for ADHD was calculated as a DerSimonian & Laird estimator,
based on the random effects component of the mixed model that
incorporated both fixed and random effects.37
Results
Study design
In all the articles included in the analysis we found that although
the sample sizes were large (typically several hundreds of participants), the authors collected samples of convenience, which do
not assure representativeness. Accordingly, the raw estimates of
prevalence from these studies cannot be extended to the general
population. We note that in the study by Faraone & Biederman,34
raw prevalence estimates were weighted by US census data (based
on age, ethnicity, education, geographic region and number of
telephone lines within the household) in order to derive prevalence estimates generalisable for the population; however, the
final derived prevalence estimates remain questionable in light
of the high refusal rate (approximately 80%) in the target population that was used to derive the prevalence estimates in the
sampling phase of the study. In the study by DuPaul et al, in
addition to the problem with representativeness, there were
remarkable differences across the three subsamples in terms of
the number, gender and age range of the participants (Tables 1
and 2).27
Age

In most of the studies, the sample’s mean age was low compared
with the mean age of a typical adult population. Specifically,
although the mean ages were 19.4–44.9 years for all samples in
the analysis (the mean age, weighted by the number of participants in each study, was 34 years), for the majority of samples
the mean age ranged between 19.4 and 28.5 years. Only one study
had a mean age of 44.9 years,19 whereas two studies had a mean
age of around 35 years.25,34 (Of these two studies, Faraone &
Biederman provided estimates for mean age based on weighting
using the US census data;34 Table 1).
Gender

With the exception of one study sample (the USA arm of the study
by DuPaul et al),27 the gender proportions were neither balanced
nor representative of the target population. There were extreme
differences in the male : female ratio across the groups in the
study by DuPaul et al,27 with a substantial departure from the

Demographic data of samples included in the meta-analysis
Age, years

Study

Range

Gender proportions
Male/female, %

Sample size, n

Mean (s.d.)

Murphy & Barkley25

720

35 (13.2)

17–84

60/40

Heiligenstein et al 28

448

20.6 (4)

17–46

56/44

Du Paul et al 27,a
Italy
New Zealand
USA

1209
197
213
799

21.6 (3)b
19.4 (4)
21.3 (4.9)

18–35
17–51
17–49

14/86b
17/83
51/49

Kooij et al 19

18–75

1815

44.9c

Faraone & Biederman34

966

35.9d

48/52

Almeida Montes et al 29

149

28.5

32.9/67.1

45/55

a. Data available separately by subsample (country) in the original publication.
b. Our calculation from the given data (number of females and males in all groups).
c. Our calculation from the given proportion of age range groups and numbers of participants.
d. Derived from US census data referred to in the original article.
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Table 2

Descriptive data for studies included in the meta-analysis
Design

Diagnostic procedure

Murphy & Barkley25

One-stage sampling
Community-based study
Non-representative, sample of convenience

DSM–IV symptom list
Self-report

Heiligenstein et al 28

One-stage sampling
College students
Non-representative, sample of convenience

DSM–IV symptom list
Self-report
No data from childhood

DuPaul et al 27

One-stage sampling
Three study arms
University students
Non-representative, sample of convenience

DSM–IV symptom list
Self-report
No data from childhood

Kooij et al 19

One-stage sampling
Community-based study in general practices
Non-representative, probability sample

DSM–IV
Modified Dutch version of DSM–IV ADHD
Rating Scale
Self-report and structured interview

Faraone & Biederman34

One-stage sampling
Community-based telephone survey
Non-representative, probability sample

DSM–IV symptom list
Self-report

Almeida Montes et al 29

One-stage sampling
Non-clinical population from a psychiatric out-patient service
Non-representative, sample of convenience

DSM–IV
MINI
Structured interview

ADHD, attention-deficit hyperactivity disorder; MINI, Mini International Neuropsychiatry Interview.

population gender distribution in two arms of this study, possibly
as a result of the above-mentioned convenience sampling (Table 1).
Diagnosis

The studies included in our meta-analysis applied different
methodology and design with regard to sampling and diagnosing
adults with ADHD (Table 2). All studies employed DSM–IV diagnostic criteria, even though all – except for Faraone &
Biederman34 and Almeida Montes et al29 – questioned the validity
of DSM–IV criteria for ADHD when applied to adults.35 In terms
of association between symptoms that underlie the DSM–IV
diagnosis of adult ADHD and functional impairment (used as
an external validator of the disorder), Kooij et al found the
strongest association from four symptoms being present (as
opposed to the threshold of six symptoms according to the
DSM–IV diagnostic system).19 DuPaul et al 27 and Heiligenstein
et al 28 applied alternative diagnostic criteria with a lower threshold,
besides the original DSM–IV criteria. Although Murphy & Barkley
used only DSM–IV diagnostic criteria in their study, they
suggested the possibility of modifying these criteria for adult
ADHD in future.25 Faraone & Biederman considered two types
of diagnoses for adult ADHD: a ‘broad’ diagnosis for screening
purposes, which followed the DSM–IV criteria but was more
inclusive concerning symptom severity; and a ‘narrow’ diagnosis
based solely on DSM–IV criteria.34
Estimated prevalence and correlates of adult ADHD
Mixed-effect meta-regression analysis was applied to estimate the
prevalence across samples and to investigate prevalence as a
function of gender composition and mean age in the respective
samples. Results of the meta-regression analysis indicated that
the pooled prevalence of ADHD across samples was 2.5% (95%
CI 2.1–3.1; t=42.3, P50.0001) (Fig. 1).
Adopting the likelihood approach as recommended by Hardy
& Thompson36 and van Houwelingen,38 heterogeneity among
studies included in the meta-analysis was tested by the likelihood
ratio statistic, by comparing the maximum log-likelihood (LL) of
the random-effect model with that of the fixed-effect model. Our
results showed that the random and fixed-effects models yielded

maximum LL values of 79.9 and 742.5 respectively. This
indicates a statistically significant heterogeneity across studies
(w2=65.2, d.f.=1, P50.0001), which (as shown by subsequent
analyses) was due, at least in part, to the principal demographic
variables that we examined in our study. In particular, our results
showed that the prevalence of ADHD was significantly related to
the gender composition in the sample (t=4.34, P=0.012, standardised beta for log-odds of observed prevalence 15.1961072) and to
the mean age (t=3.03, P=0.039, standardised beta for log-odds of
observed prevalence 20.9861072). Furthermore, the interaction
between the two covariates also reached statistical significance
(t=73.42, P=0.027, standardised beta for log-odds of observed
prevalence 0.5061072). The association between the proportion
of participants with ADHD and gender composition and mean
age is shown in Fig. 2. Owing to the statistically significant interaction reported above, for illustrative purposes the association of
prevalence with gender composition is displayed at various ages
(20, 30 and 40 years; Fig. 2(a)); for younger age groups the
prevalence increases, whereas for the older age group prevalence
decreases with higher proportion of males in the sample.
Analogously, for illustrative purposes the association of prevalence
with mean age was broken down by male percentage of the sample
(a third, a half, two-thirds; Fig. 2(b)); the prevalence decreases with
age when men are represented at 50% or more in the sample, but
increases with age when women are predominantly represented in
the sample (male proportion, 33.3%).
We note that the above results are based on prevalence data
that relied on DSM–IV diagnostic criteria. Individual studies
included in our meta-analysis used other diagnostic criteria as
well, but these alternative criteria varied between studies,
precluding a meaningful pooling of the results. Indeed, as Table
3 shows, these alternative thresholds lead to substantial variation
in the results (prevalence between 2.5% and 42.3%), reflecting
the heterogeneity of the alternative diagnostic approaches in the
individual studies.
Discussion
In general, epidemiological data about adult ADHD have been
collected from three different sources: family studies, follow-up
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Fig. 1 Prevalence estimates and 95% confidence intervals of adult attention-deficit hyperactivity disorder in individual investigations
and pooled prevalence estimated across studies using meta-regression analysis.
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studies and population-based studies. In family studies, parents of
children who did not have ADHD – who had taken part in case–
control ADHD studies as the control group – were examined for
adult ADHD. The results of these studies cannot be generalised
since they used a strongly selected sample, excluding a genetically
predisposed group – parents of children with ADHD.34
Follow-up studies are long-term prospective studies designed
to determine the persistence of ADHD among adolescents and
adults by following an index ADHD group of school-aged
children and a matched control group. Follow-up studies show
that ADHD persists in 4–66% of the cases into adulthood.1–8 Such
variability in the persistence of the disorder into adulthood can be
explained – at least in part – by methodological differences such as
small sample sizes; non-representative, predominantly clinical
samples; different diagnostic criteria among and across studies;
and changing the source of information during the follow-up
from parent report to self-report only. These methodological
differences imply that follow-up studies are difficult to compare
and the results of those studies can neither be generalised nor used
for estimating prevalence of ADHD in adulthood.
Population-based studies estimated prevalence rates of adult
ADHD at 1–7.3% applying DSM–IV criteria.19,24,25,27–29,31–35
Most of these studies were designed for direct estimation of the
prevalence of adult ADHD in a target population such as a community, university students, prisoners or a special population of
patients. These studies typically used a large sample and therefore
were usually appropriate for estimating prevalence with sufficient
precision. However, they did not assure representativeness, since
they were based on a sample of convenience. In general, the mean
age of the participants was low compared with a typical adult
population, and there were several studies in which the gender
proportion of the sample was significantly unbalanced. In
addition, the diagnostic tools and the approach for the
identification of cases usually varied from study to study.
Gadow et al provided estimates of the prevalence of adult
ADHD using a large, representative sample of the general
population.30 Nevertheless, because these authors applied only
modified diagnostic criteria, their prevalence data are difficult to
compare with the prevalence estimates from other studies that
relied on the original DSM–IV classification. Two studies, being
parts of large-scale epidemiological surveys – the National
Comorbidity Survey39 and the World Health Organization
(WHO) World Mental Health Surveys40 – did not provide crude
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Fig. 2 Relationship between gender composition (% male) and
prevalence (%) of adult attention-deficit hyperactivity
disorder (ADHD). Meta-regression analysis indicated that gender
and mean age, interacting with each other, were statistically
significantly related to the prevalence of ADHD in the sample.
(a) Relationship between gender composition and prevalence
at ages 20, 30 and 40 years. (b) Relationship between age and
prevalence as a function of gender composition (a third,
a half, two-thirds males).
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Table 3

Results of the studies included in the meta-analysis
Prevalence defined by DSM–IV criteria, %
Totala

Murphy & Barkley

25

HI

Comb.

Prevalence defined by criteria other than DSM–IV, %
Totala

Ia

HI

Comb.

1.3

2.5

0.9

4

2.24b

0.88

0.88

1.01
2.81
3.39

0.51b
0.47b
0.75b

0.51
2.34
2.15

0
0
0.5

1

0.2

0.5

0.3

2.5
0.3
1.2
1.0
Reduced number of symptoms required (4)

Faraone & Biederman34

2.9

0.7

1.1

1.1

16.4

Almeida Montes et al 29

5.37

Heiligenstein et al 28
DuPaul et al 27
Italy
New Zealand
USA
Kooij et al 19

4.7

Ia

No data available
11
3.74b
3.96
3.30
Reduced number of symptoms required (4)
42.31
8.82b
23.42
36.06
9.50b
17.08
26.91
4.97b
13.90
Reduced number of symptoms required

98.68
9.48
7.15
(3)

5.8
3.7
‘Broad’ ADHDc

6.9

No data available

ADHD, attention-deficit hyperactivity disorder; Comb., combined subtype; HI, hyperactive–impulsive subtype; I, inattentive subtype.
a. Total: all subtypes of ADHD pooled (inattentive subtype, hyperactive–impulsive subtype, combined subtype).
b. Our calculation from data given in the original article.
c. Referred as screening diagnosis in the original article.

estimates for the prevalence of adult ADHD in their sample; they
used indirect estimation in order to assess the prevalence of adult
ADHD in the general population. The first of these studies
(Kessler et al 32) examined an US sample, whereas the second
(Fayyad et al 31) estimated cross-national prevalence in ten
countries. We note that despite these two studies applying the
same general approach, the first estimated prevalence at 4.4%,32
whereas the second estimated the prevalence in the US sample
at 5.2%.31 Based on the authors’ comments, this discrepancy is
attributable to the fact that certain predictors for the prevalence
estimation that were used in the first (USA only) study were not
available in the second (multinational) study. In the second study,
the prevalence estimates of adult ADHD across samples showed a
substantial variation: they were between 1.2% and 7.3%, with an
estimated general cross-national prevalence of 3.4%.31 In both
studies, prevalence estimates were based on multiple imputation
using a combination of directly interviewed cases and multiply
imputed cases from the remainder of the sample. In all cases
(directly interviewed and multiply imputed) in both samples the
individuals were aged 18–44 years; prevalence estimates for higher
age ranges were based on weighting data.31,32 The aforementioned
indirect estimations (applied in both studies) of the prevalence of
adult ADHD in the general population hinge on prediction
equations that were obtained in a relatively small sample
(n=154). It is not clear how reliably these equations can predict
the occurrence of ADHD, and what the exact predictors are. With
regard to the multinational study, it must be noted that the
prediction equation of the US sample was extrapolated to other
countries, a potential limitation pointed out by the authors. A
third study, conducted as part of the WHO survey, estimated
the 12-month prevalence of ADHD in Mexico;33 however, like
the parent study it did not provide a crude prevalence estimate
for the targeted sample and therefore was not included in our
meta-analysis.
In summary, published estimates of the prevalence of adult
ADHD vary greatly.19,25,27–29,31–34 After reviewing the pertinent
publications, we attributed this variability to methodological
and diagnostic differences between the studies. In addition, only
self-reports were used as a source of information and in some
studies there was a lack of information about the relevant
childhood symptoms that would be necessary for the proper
diagnosis of adult ADHD.26–28

Correlation of prevalence with gender and age
Our finding of a pooled prevalence rate for adult ADHD of 2.5%
(95% CI 2.1–3.1) seems to be conservative in the context of the
research discussed above. Our pooled prevalence estimates were
derived from studies that provided data for crude prevalence
based on strict DSM–IV criteria for diagnosing ADHD. In two
of these studies, however, indirect estimates were derived by
assessing ADHD symptoms in childhood and asking only a single
question about the persistence of problems with ADHD into
adulthood.31,32
Polanczyk et al recently estimated the worldwide prevalence of
ADHD in a meta-regression analysis of 102 articles regarding child
and adolescent ADHD.41 Although the pooled prevalence of
ADHD in children and adolescents according to these authors
was 5.29%, they also reported that the prevalence in adolescents
was around 3%.41 This estimate is consistent with our pooled
prevalence data, especially in light of the finding about the
relationship between age and prevalence of ADHD.
A growing number of studies indicate that biased samples
might underlie extreme gender effects on the prevalence of ADHD
in clinically referred paediatric study samples. Specifically, some of
these studies suggest that a weaker association with conduct disorder and disruptive behaviour in girls compared with boys might
result in lower numbers of female referrals.42–44 In contrast to
the clinical samples, in which male : female ratios as high as
10 : 1 have been observed,45,46 community samples showed a less
extreme gender ratio (male : female risk 3 : 1) in the prevalence
of ADHD in childhood.43,44 Compared with paediatric and
adolescent studies, adult ADHD studies have generally shown a
more balanced distribution of prevalence in men and women. This
may be attributable to the fact that whereas childhood referrals are
usually initiated by parents or teachers, in adulthood self-referrals
are common. The observation that women with ADHD have more
internalising problems than men, which leads to a higher rate of
self-referrals in adulthood,47 may underlie the more balanced
gender ratio in adult samples.
In the studies that were included in our analysis, samples were
community-based and the authors found heterogeneous gender
ratios but no significant gender effect on prevalence in their
samples when applying DSM–IV diagnostic criteria.19,25,27–29,34
In two studies that were not included in our meta-analysis owing
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to the lack of crude prevalence data,31,32 the authors found modest
gender effects on prevalence, with a significantly higher proportion of men in their ADHD group. In spite of the findings of
the studied articles that supported no significant gender effect
on prevalence, using the raw data of the individual studies we
identified gender as another factor that has an impact on the
prevalence of adult ADHD. In this case – as in the case of effect
of age – we presume that methodological differences and
questions concerning sample selection and case identification
underlie the absence of or modest appearance of gender effects
in community-based samples.
Our findings indicate that the prevalence of adult ADHD has a
significant negative association with age, although this association
is moderated by the gender composition of the sample. The
explanation and the potential practical use of this finding are
complex. Specifically, available literature and clinical experience
indicate a modulation of the presentation of symptoms of ADHD
by adulthood.48–50 Conceptualisation of ADHD as a developmental disorder entails that, although the disabling feature of the
disorder remains, both the quality and the severity of symptoms
may change over time. Thus, applying the diagnostic criteria
created for children may not be appropriate in adulthood. The
developmental nature of the disorder also means that although
new cases do not emerge in adulthood, there might be a certain
number of children who ‘outgrow’ the disorder. This concept
predicts reduced prevalence in adulthood because of the nature
of the disorder. In view of our finding of a significant age–gender
interaction, this concept might be mainly true for male ADHD
cases with more hyperactive symptoms and linked disruptive
behavioural problems than female ADHD cases in general.
Several studies reported that symptoms of ADHD declined
with age.25,28,31,32,34,51 At the same time, functional impairment
and low socio-economic outcome can be detected even with a
reduced number of symptoms19,23,31,41,48 These observations lead
us to another possible conclusion, that some children with ADHD
do not outgrow the disorder but ‘outgrow the diagnostic criteria’,1
meaning that reduced prevalence among adults results from an
underestimation of the true prevalence of adult ADHD. Our
finding that prevalence increases with age when women are predominantly represented in the sample might relate to the
previously mentioned possibility of ‘pseudo-new’ cases of ADHD,
when women with this disorder who were not referred for treatment in childhood owing to the absence of disruptive behavioural
problems refer themselves in adulthood because of emerging
comorbid psychiatric disease.
Two other factors concerning the diagnosis of adult ADHD
should be mentioned, since either of them may result in
underestimation of the prevalence of the disorder. First, based
on the finding of the Milwaukee study,1 – relevant also to clinical
experience – it seems that the source of information might have a
great impact on diagnosing ADHD: the persistence of ADHD was
five to nine times higher when based on parent’s report than when
based on self-report, and parent’s reports also showed higher
potential to predict functional impairment than did self-report.1
The second factor is the problem of symptom recall. Several
authors pointed out that collecting data with retrospective
self-report would underestimate the prevalence of adult ADHD,
since adults do not remember their childhood symptoms properly.
Empirical findings are inconsistent concerning this issue.1,52–60 In
the Milwaukee follow-up study, at the adult follow-up only 47%
of the participants recalled having ADHD in childhood from
the original ADHD index group.1 Their self-report showed only
20% concordance with their parents’ report concerning their
childhood symptoms.1 Manuzza et al on the other hand, in the
results of the New York follow-up study, reported good symptom

recall (the sensitivity of retrospective diagnosis of ADHD was 0.78
and the specificity was 0.89) based on self-reports in the index
group at the adult follow-up.52 These authors noted that this
might result from the fact that participants in the index group
were from a clinically referred sample. Moreover, they suggested
that adults who were not hospitalised in their childhood might have
had poorer symptom recall.52 The fact that in the New York study
there was a high rate of false positive cases in the control group,
according to Manuzza et al,52 raises the possibility of
problematic symptom recall among people who do not have
ADHD.
In summary, we think that our finding is consistent with the
suggestion that the prevalence of ADHD declines with age;
however, the background of this phenomenon remains unclear
and a caveat is needed in this regard. Specifically, the validity of
DSM–IV diagnostic criteria for diagnosing adult ADHD is an
important issue, emerging both from the interpretation of our
findings and also from the relevant literature. It seems that
diagnosing adult ADHD on the basis of strict DSM–IV criteria
– as well as the above-mentioned methodological difficulties –
may lead to underestimation of the prevalence of the disorder
in this age group. Thus, further investigations are necessary to find
out in what proportion methodological questions or natural
developmental features are responsible for the observed decline
in the prevalence of ADHD with age. Future well-designed,
community-based epidemiological studies critically depend on
an improved understanding of the aetiology and pathophysiology
of the disorder, which in turn would help to improve the current
diagnostic criteria and would thereby facilitate more reliable
identification of people with ADHD. We must note that the
small number of studies included in the meta-regression analysis
and the above-detailed methodological difficulties of the
reviewed and analysed studies are also potential limitations of
our findings.
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Walters EE, Zaslavsky AM. The prevalence and correlates of adult ADHD in
the United States: results from the National Comorbidity Survey Replication.
Am J Psychiatry 2006; 163: 716–23.
33 Medina-Mora ME, Borges G, Lara C, Benjet C, Blanco J, Fleiz C, Villatoro J,
Rojas E, Zambrano J. Prevalence, service use, and demographic correlates of
12-month DSM–IV psychiatric disorders in Mexico: results from the Mexican
National Comorbidity Survey. Psychol Med 2005; 35: 1773–83.
34 Faraone SV, Biederman J. What is the prevalence of adult ADHD? Results of a
population screen of 966 adults. J Atten Disord 2005; 9: 384–91.
35 American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders (4th edn) (DSM–IV). American Psychiatric Association, 1994.

12 Roth RM, Saykin AJ. Executive dysfunction in attention-deficit/hyperactivity
disorder: cognitive and neuroimaging findings. Psychiatr Clin North Am 2004;
27: 83–96.

36 van Houwelingen HC, Arends LR, Stijnen T. Advanced methods in metaanalysis: multivariate approach and meta-regression. Statist Med 2002; 21:
589–624.

13 Hesslinger B, Tebartz van Elst L, Thiel T, Haegele K, Henning J, Ebert D.
Frontoorbital volume reductions in adult patients with attention deficit
hyperactivity disorder. Neurosci Lett 2002; 328: 319–21.

37 DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials
1986; 7: 177–88.

14 Schweitzer JB, Faber TL, Grafton ST, Tune LE, Hoffmann JM, Kilts CD.
Alterations in the functional anatomy of working memory in adult attention
deficit/hyperactivity disorder. Am J Psychiatry 2000; 157: 278–80.
15 Barkley RA. Behavioral inhibition, sustained attention, and executive
functions: constructive theory of ADHD. Psychol Bull 1997; 121: 65–94.
16 Seidman LJ, Biederman J, Webwe W, Hatch M, Faraone SV.
Neuropsychological function in adults with attention deficit hyperactivity
disorder. Biol Psychiatry 1998; 44: 260–8.
17 Wilens T, Faraone SV, Biederman J. Attention-deficit/hyperactivity disorder in
adults. JAMA 2004; 292: 619–23.
18 Biederman J, Faraone SV, Spencer T, Wilens T, Norman D, Lapey KA, Mick E,
Lehman BK, Doyle A. Patterns of psychiatric comorbidity, cognition,
psychosocial functioning in adults with attention deficit hyperactivity
disorder. Am J Psychiatry 1993; 150: 1792–8.
19 Kooij JJ, Buitelaar JK, van den Oord EJ, Furer JW, Rijnders CA, Hodiamont PP.
Internal and external validity of attention-deficit hyperactivity disorder in a
population-based sample of adults. Psychol Med 2005; 35: 817–27.
20 Kessler RC, Adler L, Ames M, Barkley RA, Birnbaum H, Greenberg P, Johnston
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Hard Cash (1863), Charles Reade
Fiona Subotsky

Hard Cash is a polemical novel about the injustice and poor treatment of the insane and allegedly insane. While it made the author, Charles
Reade (1814–1884), quite wealthy, Dickens, as the overall series editor, disclaimed responsibility for its opinions, which he presumably thought
were too forcibly expressed. Reade had legal, and perhaps some medical, training. He did copious research, and points out in his preface that:
‘I have accumulated during the last few years a large collection of letters from persons deranged in various degrees, and studied them
minutely, more minutely than most Psychologicals study anything but Pounds, Shillings, and Verbiage.’ The plot is complex, and the hero
Alfred is forced into several different asylums, with contrasting regimes and doctors. I shall concentrate here on Dr Wycherley, assumed
for reasons which will become evident to be at least in part a portrait of Dr John Conolly.
Assessment
Alfred Hardie, the lovelorn hero, has accused his father of misappropriating £14 000, thus driving his intended future father-in-law to penury
and madness. As he appears pale and miserable to his sister, the family doctor is called in; he diagnoses ‘hyperaesthetic character’ and then
brings along a specialist, Dr Wycherley. The latter is described as ‘so saturated . . . with circumlocution, that . . . he talked like an Article.’
Indeed, before even seeing the young man the ‘psycho-cerebral’ announces that: ‘from the diagnostics, I have no doubt whatever he is
labouring under the first fore-shadowings of cerebro-psychical perturbation. To speak plainly, the symptoms are characteristic of the initiatory
stage of the germination of a morbid state of the phenomena of intelligence.’
Pressed to be more specific, Dr Wycherley warns that ‘it is the premonitory stage of the precursory condition of an organic affection of the
brain,’ although at this stage eminently curable. He outlines the characteristic symptoms of the ‘Incubation of Insanity’: first ‘Kephalalgia’ or
headache; second a ‘morbid affection of sleep’; third, low spirits, often with a ‘latent delusion’, carefully concealed. Excitability is also
frequent. Alfred’s caring sister thinks her brother displays all these symptoms, and though her father is more sceptical, he begins to spot
an advantage to himself.
Wycherley sums up thus, in a clearly self-serving manner: ‘The most advisable course is to give him the benefit of the personal superintendence of some skilful physician possessed of means and appliances of every sort for soothing and restraining the specific malady.’
He departs with the following peroration:
‘it is not logical, reasoning a priori, to assume the possibility that the studious or other mental habits of a Kephalalgic, and gifted youth, can
be reversed, and erotic monomania germinate, with all the morbid phenomena of isolation, dejection of the spirits, and abnormal
exaltation of the powers of wit and ratiocination, without some considerable impairment, derangement, disturbance, or modification,
of the psychical, motorial, and sensorial functions of the great cerebral ganglion. But it would be equally absurd to presuppose that these
several functions can be disarranged for months, without more or less disorganisation of the medullary, or even of the cineritious, matter
of the encephalon. Therefore – dissection of your talented son would doubtless reveal at this moment either steatonatous or atheromatous deposits in the cerebral blood-vessels, or an encysted abscess, probably of no very recent origin, or, at the least, considerable
inspissation, and opacity, of the membranes of the encephalon, or more or less pulpy disorganisation of one or other of the hemispheres
of the brain: good morning!!’
Subsequently Dr Wycherley and a compliant apothecary see Alfred and quiz him about his belief that his father has misappropriated money.
Calling this a delusion, and his reaction ‘excitement’, they find grounds for his compulsory confinement to a lunatic asylum, which he is tricked
into entering.
As to Conolly, his lectures were said by his son-in-law Henry Maudsley, in an intermittently unkind obituary, to have been ‘diffuse and
theoretical’, ‘vague and discursive’, but to us both Reade and Maudsley seem at least as polysyllabic.
Moral treatment
Conolly is famous for popularising ‘non-restraint’ methods of caring for the mad – a system Alfred finds in place at the second asylum he is
admitted to, run by Dr Wycherley. He is allowed to bathe and is examined by the assistant physician. His lesions from previous brutal
treatment are noted, but no enquiries are made into his mind – ‘indeed (the doctor) was little qualified for researches of the kind’. He has
breakfast with ‘a number of mad ladies and gentlemen, who by firmness, kindness, and routine, had been led into excellent habits; the linen
was clean and the food good.’ However, Alfred finds that this system is unfortunately accompanied by extra means to prevent escape, such
as a higher number of attendants, and windows which do not open fully and have iron frames painted to look like wood.
Was Hamlet mad?
Alfred begins to realise that his attempts to get himself released might be long drawn-out and that he should perhaps both show less rage and
also occupy himself by studying for his degree. Strategically, he becomes Wycherley’s pet patient and receives useful tutelage for his Oxford
exams, but they quarrel over whether Hamlet was mad or not. Alfred realises that, ironically, he must give in to Wycherley’s ‘monomania’ on
the subject in order to gain recognition of his own sanity.
‘ ‘‘Doctor,’’ said he, ‘‘I have been thinking over your arguments, and I capitulate. If Hamlet ever existed, he was as mad as a March hare.’’ And
he blushed at this.’ And so Dr Wycherley becomes convinced that Alfred is of sound mind.
A review of Conolly’s 1863 A Study of Hamlet can be read in this Journal ’s predecessor. Conolly did indeed hold that Hamlet had ‘a
temperament in which madness lies very near the surface, and which some violent shock . . . is certain to develop into disease’, and that
he was not feigning, but manifesting, madness. Maudsley remarks in his obituary that Conolly’s essay, while elegant, reveals ‘the extent
of his insight and the depth of his philosophy’. However, Maudsley has just characteristically commented that ‘the philosophical depths of
mental phenomena he never cared to sound’, thus clarifying his view.
The British Journal of Psychiatry (2009)
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