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Attention-deficit hyperactivity disorder (ADHD) is a 

behaviorally defined diagnosis. The Diagnostic and 

Statistical Manual of Mental Disorders (DSM; American 

Psychiatric Association, 2000) lists 18 possible behavioral 

symptoms for diagnosing this condition. Nine observa-

tions concern criteria for inattention, 6 symptoms con-

cern hyperactivity, and 3 observations pertain to 

impulsivity. This observational methodology allows for 

classifying three subtypes of ADHD (combined type, 

predominantly inattentive type, and predominantly 

hyperactive–impulsive type). However, children who 

present with a diagnosis of ADHD, regardless of behav-

iorally defined subtype, remain a highly heterogeneous 

population. In addition, the symptoms of ADHD are not 

unique to that diagnosis and can be seen in a variety of 

other behaviorally defined conditions. While ADHD can 

be considered an executive dysfunction disorder (Barkley, 

1997; Brown, 2009; Miller, Gelfand, & Hinshaw, 2011), 

patients with a variety of other conditions 
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can demonstrate deficits in several elements of executive 

control, particularly when considering executive func-

tioning (EF) includes aspects of both cognitive and vis-

ceral functions (Starkstein & Kremer, 2001). In fact, 

symptoms in various DSM categories can overlap to such 

a degree that differential diagnosis becomes extremely 

problematic and comorbidity is more rule than excep-

tion. In one investigation, children presenting for clinical 

evaluation met full DSM-Fourth Edition criteria for one 

to five diagnoses (Yaryura-Tobias, Rabinowitz, & 

Neziroglu, 2003). Nevertheless, proponents of the DSM 

system advocate that all that is necessary to make a dif-

ferential diagnosis of ADHD is a set of observational 

rating scales (Barkley, 2006). Many defenders of this 

behaviorally defined system criticize, marginalize, and 

even negate the role that neuropsychological assessment 

can play in the process of  differential diagnosis. Yet, it 

has been demonstrated that this behavioral method of 

diagnosing ADHD and its DSM subtypes is highly unsta-

ble and capricious, while influenced by the subjective per-

spectives of informants, by the informants who are 

chosen, by instrumentation or types of rating scale meth-

odologies administered, and by the manner in which 
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information from multiple sources is aggregated (Valo & 

Tannock, 2010). 

The diagnostic categories described in the DSM are 

not anatomically organized. Conditions in the DSM are 

actually driven by a variety of different brain networks, 

dependent upon the presenting symptom picture. The 

DSM implies that a “diagnosis” is a monolithic category, 

despite a variety of symptom presentations and the dif-

fering underlying anatomic networks that drive them. 

Obsessive-compulsive disorder (OCD) serves as just one 

example: Neuroimaging data have demonstrated that the 

symptom dimensions of washing, checking, and hoard-

ing are all driven by different neural networks (Mataix-

Cols et al., 2004; van den Heuvel et al., 2009). OCD is not 

a unitary nosologic entity, even though the DSM might 

mistakenly lead us to believe that it is. The diverse presen-

tations and symptom dimensions of ADHD are also 

mediated by relatively distinct components of frontal–

striatal–pallidal–thalamic circuits as well as prefrontal–

cerebellar circuits implicated in cognitive, motivational, 

and emotional processing (Ashtari et al., 2005;  Bledsoe, 

Semrud-Clikeman, & Pliszka, 2009; Depue et al., 2010; 

Mackie et al., 2007; Marsh, Maia, & Peterson, 2009; 

Sagvolden, Johansen, Aase, & Russell, 2005; Sonuga-

Barke, 2003). There is no evidence to conclude that 

ADHD is subtyped correctly within the DSM when neu-

roanatomic substrates are investigated. Just as is the case 

with OCD, ADHD is not “one thing,” nor is the condi-

tion’s heterogeneity driven by a single neuroanatomy. 

NEUROPSYCHOLOGY AND ADHD

Neuropsychology’s nomenclature is descriptive. The main 

diagnostic goal of neuropsychological evaluation is to 

identify and characterize brain–behavior relationships. 

This represents an inherently different process than gener-

ating a diagnosis on the basis of behaviorally defined cri-

teria. DSM reference-based criteria for applying particular 

neuropsychological test findings do not exist; a neuropsy-

chologist has no way to specifically reference a DSM 

observation such as “has difficulty organizing tasks and 

activities” with a particular neuropsychological test result. 

Any attempt to make this judgment comprises a clinical 

inference based upon examiner experience rather than sta-

tistically based correspondence. We certainly acknowl-

edge that studies have attempted to correlate the DSM 

diagnosis of ADHD with specific test profiles. However, 

this methodology essentially reveals the percentage of 

time the test results and the diagnosis co-occur. There is 

no specific neuropsychological test profile for ADHD 

other than frequent occurrence of EF deficits ( Biederman 

et al., 2004; Brown, 2009). Moreover, neuropsychological 

test results have not been useful in identifying the subtypes 

of ADHD as defined by the DSM (Doyle, Biederman, 

Seidman, Weber, & Faraone, 2000; Hinshaw, Carte, Sami, 

Treuting, & Zupan, 2002). The inconsistency in test results 

reflects ADHD’s heterogeneity as a syndrome. Proponents 

of behaviorally defined diagnostic systems use this hetero-

geneous data to conclude that neuropsychological tests 

are not useful in diagnosing ADHD. However, we believe 

this argument is very seriously flawed. A neuropsycho-

logical interpretation is more than compelling. These 

same studies can just as readily be interpreted to demon-

strate the very heterogeneity of ADHD, the associated use 

and necessity of neuropsychological evaluation in identi-

fying specific deficits from which to formulate treatment 

strategies, and that the category of ADHD itself  is too 

heterogeneous to represent a meaningful diagnostic con-

ceptualization as it currently stands. 

The cognitive experimental data gathered during the 

last two decades demonstrate that the information-pro-

cessing deficits demonstrated by children with ADHD 

rarely involve a unitary construct of disturbed “atten-

tion” (Denckla & Reiss, 1997; Douglas, 1988; Douglas, 

Barr, Amin, O’Neill, & Britton, 1988). Instead, the most 

common and consistent deficit found among the pro-

posed subtypes of ADHD is characterized by a specific 

“EF” deficit in response inhibition (Aron & Poldrack, 

2005; Voeller, 2004). Although it remains controversial, it 

is believed that psychostimulant medication specifically 

targets this deficit (Arnsten & Pliszka, 2011; Berridge & 

Devilbiss, 2011; Berridge et al., 2006; Wilens, 2008). This 

deficit belongs within the category of intention rather 

than within the domain of attention (Denckla & Reiss). 

In this regard, ADHD can perhaps be better understood 

as a manifestation of a deficit within the brain’s intention 

programs (Koziol & Budding, 2009). 

Individuals diagnosed with ADHD do not consistently 

respond to stimulant medications. Further, within the 

group of those who do respond to stimulant medications, 

other EF deficits persist. For example, impairment in 

working memory, a very common finding in ADHD, can 

be notoriously persistent (Martinussen, Hayden, Hogg-

Johnson, & Tannock, 2005; Martinussen & Tannock, 

2006). Similarly, planning and organizational deficits and 

“slow personal tempo” (slow “processing speed”), which 

are other EF impairments, do not demonstrate predict-

able response to medication treatment approaches. 

ADHD is a collection of  different symptoms as it is 

currently defined in the DSM. One can arrive at the diag-

nosis by different combinations of symptoms; it is not a 

pure “diagnosis” that carries with it a clear methodology 

for intervention.

ETIOLOGY

ADHD has multiple etiologies. Because the disorder is 

highly inheritable, considerable focus has been placed upon 

D
o
w

n
lo

ad
ed

 b
y
 [

d
eb

o
ra

h
 R

ef
er

ra
l 

fr
o
m

 c
o
ll

ea
g
u
e]

 a
t 

1
7
:3

2
 2

2
 M

ay
 2

0
1
2
 



4  KOZIOL & BUDDING

examining genetic influences and multiple vulnerability 

genes have been identified (Miller et al., 2011). However, 

numerous other factors significantly increase the risk for a 

diagnosis of ADHD. These factors include elevated biliru-

bin levels, preterm birth, low birth weight, perinatal hypoxia 

and ischemic events, maternal metabolic disorders such as 

diabetes and phenylketonuria, as well as maternal alcohol 

use, smoking, and the use of certain medications during 

pregnancy (Gatzke-Kopp, 2011; Johnson & Bhutani, 2011; 

Thapar, Cooper, Jefferies, & Stergiakouli, 2011). Any 

abnormality within the frontal–thalamic circuitry system 

and/or the cerebro–cerebellar circuitry profile also increases 

the likelihood of the disorder (Voeller, 2004). It remains 

unknown how genetic risk factors and these other risk fac-

tors might interact to increase the likelihood of the diagno-

sis. We believe that these multiple etiologies speak to the 

heterogeneity of the disorder and its frequent comorbidity 

with other conditions. 

CONCLUSIONS

ADHD is clearly a condition characterized by multiple 

etiologies, frequent diagnostic comorbidity, and a wide 

range of behavioral presentations. It can be considered a 

very general “EF” disorder most often characterized by 

defective response inhibition, which represents a disorder 

of intention rather than a disorder of attention. 

Concluding that neuropsychological evaluation is of lim-

ited or no value in making this diagnosis represents a pro-

cess of faulty reasoning. ADHD is not a monolithic 

entity, while the only methodology for identifying the 

specific brain–behavior relationships that characterize 

each unique case presentation involves functional neuro-

psychological assessment. Through such comprehensive 

evaluation, the brain–behavior relationships that drive 

symptom presentations can be identified for the develop-

ment of effective treatment directives and interventions. 

In this regard, the term “ADHD” has outgrown its use-

fulness as a diagnosis. Its “requiem” represents an oppor-

tunity for the advancement and promulgation of 

neuropsychological services.
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