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within-group variation. Consequently, 
there is no point in conveying that a 
child with ADHD has a brain disorder. 
Moreover, brain scans can only differ 
and never tell which characteristics 
should count as a disorder. Rather 
than that it expresses itself through 
a wide variety of symptoms, ADHD is 
the medical framing of wide variety 
of characteristics. For instance, the 
youngest children in the classroom 
appear to have the highest probability 
to receive the diagnosis because their 
brains are possibly less developed, 
which can hardly justify the conclusion 
of a brain disorder.2

Remarkably, the study by Hoogman 
and colleagues mostly offered 
confirmation of these two conclusions. 
Apart from large within-group 
variation, their findings showed no 
significant differences in the brains of 
adults with ADHD, which suggests that 
the minor differences in children largely 
vanish when they grow up. This finding 
could have been true headline news 
in view of the claims by commercial 
pharma companies and sponsored 
experts that ADHD is a life-long 
disorder in need of life-long treatment.3

Diagnosis of a person with a brain 
disorder appears not to reduce stigma, 
and characteristics with biological 
correlates can still be attributed to 
a person’s own actions.4 Biological 
explanations also create pressure to 
accept pharmacological solutions. 
Moreover, it appears to feed the public’s 
aversion if a disliked characteristic is 
said to be hardwired.5

To the degree that diagnoses and 
biological explanations do provide an 
initial excuse for the kind of person 
one is, the most urgent question is 
why increasing numbers of people 
apparently need such an excuse. The 
real stigma rests on deviations from 
particular standards, as the large 
body of DSM categories shows. If this 
stigma can be reduced, less people will 
require a diagnosis such as ADHD, to 
the benefit of individuals and society.
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a gap between neuroscientific findings 
and the clinical picture exists. Models 
therefore need to be clinically relevant 
and help understanding of why 
people with ADHD show particular 
behavioural characteristics.

The DSM is important for clinical 
recognition of ADHD. However, several 
criteria are outcome based—related to 
avoidance or incompletion of tasks—
and are not specific to any underlying 
mechanism. Executive functioning 
deficits associated with inattention 
are a possible explanation, but so are 
deficiencies in emotional satisfaction 
experienced on task completion. 
Therefore, low productivity could be 
related to deficient thought processes 
or reduced motivation due to deficient 
intrinsic reward mechanisms.

We propose a clinical model—the 
mental effort-reward imbalances 
model—that views symptoms of 
ADHD as a summation of executive 
functioning deficits and diminished 
reward sensitivity.4 Diminished reward 
sensitivity would predispose patients 
to a lower mood and maladaptive 
reward-seeking behaviour, symptoms 
that are consistent with ODD. Our 
model therefore recognises an intrinsic 
emotional component to ADHD and 
explains not only the association 
between ADHD and ODD, but also the 
imaging findings.

One reason these two distinct 
mechanisms have not been emphasised 
might be that the usual treatment— ie, 
stimulant medication—is effective for 
ODD and the core symptoms of ADHD.5 
Stimulants are not specific to a single 
neural pathway or neurotransmitter 
but enhance noradrenergic and 
dopaminergic neurotransmission. 
Therefore, the low specificity in 
treatment balancing the low precision 
in diagnosis might not be coincidence. 
The effectiveness of stimulant 
medication for treating both ADHD 
and ODD has reduced the incentive 
for refinement of diagnostic criteria 
to include only features of ADHD that 
relate purely to executive functioning 
deficits. Until diagnostic criteria are 

Martine Hoogman and colleagues1 
argued that some brain volumes of 
children diagnosed with attention 
deficit hyperactivity disorder (ADHD) 
differ from those of healthy children. 
Hence, ADHD is a brain disorder and 
conveying this finding will reduce 
stigma. Hoogman and colleagues 
repeated these claims in a press release 
in Dutch under the translated title of 
“ADHD visible in five brain areas”, which 
gained extensive media attention 
in Belgium and the Netherlands. As 
experts in mental health research and 
care in both countries, we wish to 
explicate our concerns about the claims 
made by them.

Hoogman and colleagues only found 
average differences with small effect 
sizes. This finding implies considerable 
overlap between groups and large 
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understanding of the disorder”. Such 
a definitive statement, however, is not 
supported by their data. In our view, 
their statement is wildly speculative 
and dangerously misleading at a time 
when ADHD is already overdiagnosed 
and overtreated with medication in 
high-income and middle-income 
countries.2

In their well executed study, 
Hoogman and colleagues reanalysed 
data from 23 sites for brain volume 
differences in children and adults 
diagnosed with ADHD. On the basis of 
Cohen’s d values ranging from –0·19 
to –0·10, the authors state that the 
volumes of the accumbens, amygdala, 
caudate, hippocampus, and putamen, 
and the intracranial volume, were 
smaller in individuals with ADHD 
than in healthy individuals. However, 
such small effect sizes mean that 
approximately 95% of the two groups 
overlap, and are usually interpreted as 
negligible or very small differences.

Even in studies with more 
compelling effect sizes than in this 
study, interpretation of differences 
between ADHD-diagnosed and ADHD-
undiagnosed groups is complicated. 
Within-group variation is always 
large and between-group differences 
are small and do not apply to many 
individuals diagnosed with ADHD. 
Further more, associations do not 
necessarily imply causality. When 
Hoogman and colleagues wrote that 
their study proves that ADHD is not 
“caused by incompetent parenting”, 
they do so without referring to the 
brain’s plasticity and the fact that 
environmental factors can change 
brain anatomy. Additionally, the 
behaviour we call ADHD is not caused 
by either brain defect or bad parenting, 
but is associated with many different 
factors, ranging from poverty3 to 
pesticide exposure.4

Biological differences do not 
automatically imply abnormality or 
pathology. According to Hoogman 
and colleagues, calling ADHD a brain 
disease can help to reduce the stigma 
of ADHD. This reduction of stigma 
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In their study on attention deficit 
hyperactivity disorder (ADHD) and 
brain volume, Martine Hoogman and 
colleagues1 concluded: “We confirm, 
with high-powered analysis, that 
patients with ADHD have altered 
brains; therefore ADHD is a disorder 
of the brain. This message is clear for 
clinicians to convey to parents and 
patients, which can help to reduce 
the stigma of ADHD and improve 

does not, of course, justify labelling 
ADHD a brain disease if it is not, but 
more important, to label ADHD a brain 
disease is also simply wrong. Many 
people feel stigmatised and hopeless 
when told they have a brain disease.5

The fact that the message of this 
large-scale study now proving that 
ADHD is a brain disorder has already 
been widely echoed in the media is 
seriously concerning. This message risks 
misinforming the general public about 
the nature of ADHD, and could harm 
those diagnosed with the disorder. 
Furthermore, such simplification might 
easily increase the risk of sociological 
and other environmental factors 
related to (perceived) problematic 
behaviours being overlooked. Yet the 
most important argument against the 
authors’ conclusion that “patients with 
ADHD have altered brains” is that it is 
not supported by their own findings.
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