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Everything disrupts attention: 
Developing assessment practices to know when it's ADHD and when it's not

Chris Bedford, PhD, LP, ABSNP
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DSM-5 Diagnostic Criteria

• Five or more symptoms of inattention and/or ≥5 symptoms of 
hyperactivity/impulsivity for ≥6 months to a degree that is 
inconsistent with the developmental level. 

• Several symptoms were present before the age of 12 years.
• Several symptoms must be present in ≥2 settings (e.g., at home, school, 

or work; with friends or relatives; in other activities).
• Symptoms interfere with or reduce the quality of social, academic, or 

occupational functioning.
• Symptoms do not occur exclusively during the course of schizophrenia 

or another psychotic disorder and are not better explained by another 
mental disorder (e.g., mood disorder, anxiety disorder, dissociative 
disorder, personality disorder, substance intoxication, or withdrawal).
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The Tricky Part of Diagnosing ADHD

• ADHD presentations are heterogeneous within populations 
• Some people experience more inattention with impulsivity but no 

hyperactivity; others have different combinations of the three major 
symptom clusters.

• Symptoms within individuals fluctuate daily making accurate 
identification of the disorder difficult (Schmid et al., 2020). 

• Symptoms overlap with other mental and physical health concerns 
can mimic symptoms of ADHD. 

• Anxiety and depression can manifest symptoms that present as ADHD, while 
sleep disorders, traumatic brain injuries, dysregulated thyroid functioning, 
and a host of other physical health issues can also masquerade as ADHD (Felt 
et al., 2014). 

Prevalence of ADHD

• The DSM-5 indicates that about 5% of children have ADHD (APA, 
2013).

• In 2016, 9.4% of U.S. children between the ages of 2-17 had been 
diagnosed with ADHD at some point in their lives and 8.4% had 
current diagnoses of ADHD (Danielson et al., 2018).

• However, an evaluation of large population-based sample of more 
than 7,500 children in grades 1-5, found that 15.5% of the students 
met DSM criteria for ADHD (Rowland et al., 2015). Remember this 
study for later…
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Sex Differences in ADHD Diagnoses

• In children and adolescents, ADHD is more commonly diagnosed in 
males than females, with the sex ratio ranging from 2:1 to 10:1.  

• Sex ratios appear dependent on the type of sample, with higher male-
to-female ratios found in clinical versus population-based samples 
(Mowlem et al., 2018).

• Interestingly, sex differences virtually disappear in adult populations 
(Matte et al, 2015).

• Conclusion: ADHD affects a greater proportion of female children and 
adolescents than is reflected in clinical practice.

Heterogeneous Symptom Presentation

• Nearly two-thirds of the cases are combined inattentive and 
hyperactive; one-quarter of the cases are predominantly inattentive; 
and less than 5% are predominantly hyperactive (Rowland et al., 
2015). 

• However, this appears to vary across the life span and across genders: 
• About 70% of children ages 7-12 with ADHD have a combined 

inattentive/hyperactive presentation.
• 65% of cases among those who were 13 to 17 years old were predominantly 

inattentive.
• Girls are more likely to present with predominantly inattentive symptoms, 

and boys more often present with combined inattentive and hyperactive 
symptoms (Mahajnah et al., 2020).

ADHD Impacts Academic Performance

• Difficulties with attention and inhibition control are negatively 
associated with on-task behavior in the classroom, including staying 
focused and listening during lectures, trouble remaining in seats, and 
struggles staying on-task during periods of independent or group 
work (Johnson et al., 2020).

• This likely contributes to the high rate of learning disorders seen in 
children and adolescents with ADHD diagnoses. About 40% of 
children and 50% of adolescents with ADHD meet criteria for one or 
more learning disabilities (Mahajnah et al., 2020). 

• Morale of the Story: It’s important to assess for learning disabilities 
when ADHD is suspected. 
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ADHD Impacts Behavior and 
Performance at Home
• The vast majority of parents with children who have ADHD indicate 

that their diagnoses limit their ability to complete family and self-care 
chores satisfactorily and independently (Spaulding et al., 2020).

• Inhibition control or distractibility make the completion of family or 
household chores (e.g., washing dishes, taking out the trash) difficult for 
children and adolescents with ADHD. 

• ADHD symptoms also impact self-care tasks, such as making their beds or 
cleaning their bedrooms. 

• This likely impacts other tasks completed at home, such as doing 
homework accurately and independently, which in turn could 
exacerbate the academic difficulties associated with ADHD.

ADHD impacts Social Functioning

• Children with ADHD tend to have fewer friends and less stable 
relationships than their same-age peers who do not have ADHD 
(Marton et al., 2015). 

• Some research suggests that social difficulties are rooted in poor 
social cognition, affect recognition, and theory of mind (Parke et al., 
2018). 

• Other research suggests that these difficulties are grounded in 
executive functioning problems and inattention (Mary et al., 2016; 
Serrano et al., 2018).

Outcomes worsen without treatment

• Attentional impairment is lessened across the lifespan when ADHD is 
identified early and treated (Ben-Sheetrit et al., 2017). 

• Academic performance is improved when ADHD is diagnosed and 
treated (Arnold et al., 2020). 

• However, Rowland and colleagues (2015) noted that more than 40% 
of the children who met criteria for ADHD in their large population-
based sample had not been previously diagnosed. These children 
were not getting the services or treatment that they needed to 
manage their symptoms. 

• All of this reinforces the need for assessment services.
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Persistence of 
ADHD Symptoms
• Many children will not 

meet full criteria for 
ADHD as adults, but 
ongoing functional 
impairment is high.

• Longitudinal studies 
suggest that two-thirds 
of youth with ADHD 
will continue to have 
impairment as adults.

Faraone et al. (2015)

Risk Factors for ADHD

• Greatest risk factor is having a parent with ADHD
• A meta-analysis of twin studies suggests that the heritability of ADHD is 

between 70 and 80% (Nikolas & Burt, 2010). 
• Individuals with a first-degree relative with ADHD have a 5-10 times greater 

probability of developing ADHD themselves (Faraone et al., 2015). 

• This reinforces to the importance of inquiring about ADHD symptoms 
in parents and siblings. 

Risk Factors Continued

• Neo- and perinatal incidents are associated with later ADHD diagnoses. 
• Low birth weight linked to development of ADHD symptoms (Alamolhoda et al., 

2021; Pettersson et al., 2015). 
• Preterm births, which are often associated with low birth weight, are risk factors for 

ADHD (Kim et al., 2021). 

• Low Apgar scores increase risk of developing ADHD later in life.
• Children who had Apgar scores of 1-4 are at a 75% higher risk of being diagnosed 

with ADHD than those with Apgar scores of 9 or 10 (Li et al., 2011).

• Other problems during delivery, such as lack of oxygen and neonatal 
seizures are associated with later ADHD diagnoses (Zhu et al., 2016; 
Atladottir et al., 2015). 

• Illustrates the importance asking detailed questions about a mother’s 
pregnancy, labor, and delivery, as well as the health of the baby.
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Exposure to Toxins

• Mothers who smoke during pregnancy as well as postnatal exposure to 
secondhand smoke increases risk of developing ADHD.

• Children exposed to tobacco smoke while in utero had up to a 2-fold increase in their 
risk for being diagnosed with ADHD (Gustavson et al., 2017). 

• Exposure to lead, mercury, and manganese contribute to the development 
of ADHD (Goodlad, Marcus, & Fulton, 2013; Sagiv et al., 2012; Schulehner
et al., 2020). 

• A meta-analysis suggests that multiple exposures to general anesthesia or a 
single exposure of 3+ hours before the age of 3 greatly increases the risk of 
later being diagnosed with ADHD (Tsai et al., 2018).

• Intake questions that ask about exposure to toxins and history of surgeries 
(particularly before the age of three) are an important aspect of clinical 
interviews.

Neuroanatomy of ADHD

A word before we start…

• Remember what we said about heterogeneity of ADHD?
• The neuroanatomy isn’t clear cut.
• Different mechanisms seem to be related to different symptom 

clusters.
• There’s not a great deal of clarity about what exactly is going on in the 

ADHD brain, mostly because it’s not the same for everyone.
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Cortical Regions

• Dorsolateral prefrontal cortex is 
associated with working 
memory

• Ventromedial prefrontal cortex 
linked with complex decision 
making and planning

• Parietal cortex related to 
orientation of attention

Cortical Neuroanatomy of ADHD

• Examination of frontal lobe morphology in 8 to12 year old boys and 
girls with ADHD found that girls had overall reductions in surface area 
in the prefrontal cortex, while boys showed less surface area in some 
regions of prefrontal cortex and the entire premotor cortex (Dirlikov
et al., 2015). 

• Aligns with findings from Mahajnah et al. (2020) that suggest that 
girls are more likely to present with predominantly inattentive 
symptoms, which are believed to be housed greatly in the prefrontal 
area, while boys more often present with combined inattentive and 
hyperactive symptoms (i.e., ADHD—combined presentation) which is 
reflected in the reduced surface area in both the prefrontal and the 
premotor cortex.

Subcortical Regions

• Ventral anterior cingulate and 
dorsal anterior cingulate related 
to affective and cognitive 
executive control.

• Nucleus Accumbens, Putamen, 
Caudate form the frontostriatal
circuit linking amygdala and 
cerebellum to frontal lobes.

• Imaging studies identify 
structural and functional 
abnormalities in all these areas 
of the ADHD brain.
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Subcortical Neuroanatomy of ADHD

• Preschool children diagnosed with ADHD but not yet treated with 
medication have reduced volume of subcortical features, including 
the caudate, the globus pallidus, and the thalamus (Rosch et al., 
2018). 

• Under-functioning caudate nucleus is associated with difficulties planning and 
executing goal-directed actions (i.e., executive functions), which are hallmarks 
of attention disorders (Elliott et al., 2003). 

• The globus pallidus is involved in the regulation of movement. It may be 
reasonable to expect that an underdeveloped globus pallidus could cause 
some of the overactivity seen in those with ADHD. 

• All three structures are clustered around the thalamus and are in the 
regions that are believed to be responsible for sustaining attention.

Neurotransmitter Circuits

• Dopamine system (red) involved 
in planning and initiation of 
motor responses, activation, 
switching, reaction to novelty, 
and processing of rewards.

• Norepinephrine (blue) related to 
arousal modulation, signal-to-
noise ratios in cortical regions, 
cognitive preparation for urgent 
stimuli. 

Reward Network

• Orbitofrontal cortex, ventromedial 
prefrontal cortex, and ventral 
striatum center of network that 
responds to anticipation and 
receipt of rewards.

• Thalamus (pink), amygdala (green), 
and substantia nigra (red; related 
to dopamine) also interact with the 
network in complex ways.

• Functioning is abnormal when  
ADHD is present.
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Alerting Network

• Frontal and parietal regions of 
the cortex interact with the 
thalamus to operate an alerting 
network that supports 
attentional functioning.

• This network is weaker in those 
with ADHD.

Contemporary Neuroimaging pathways and ADHD

• A meta-analysis of functional MRI (fMRI) studies found wide ranging 
dysfunction in neuropathways associated with executive functions, 
including: fronto-cingulo-striato-thalamic and fronto-parieto-
cerebellar networks, which are implicated in “cognitive control, 
attention, timing, and working memory” (Rubia, 2018, p. 1). 

• These pathways link together the regions that are associated with 
shifting and sustaining attention, while also tying in the areas of the 
brain associated with working memory. 

Thalamus and ADHD

• Thalamus plays a key role in both the reward and alerting network.
• While the thalamus is a relay center for most of the sensory 

information, it also plays a role in alertness. Dysregulated thalamic 
circuitry could be related to the under arousal that is associated with 
ADHD (Bailey & Joyce, 2015).

• Connections between the thalamus and basal ganglia, particularly 
between medial and anterior dorsal thalamus and the putamen, were 
related to spatial working memory and also altered in ADHD (Mills et 
al., 2012).
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Default Mode Network

• DMN are regions with 
elevated metabolic 
activities when the brain 
was not engaged in a task, 
conversation, or other 
activity that required focus.

• In those with ADHD, the 
DMN doesn’t turn off 
when focus is required, 
resulting in competition for 
cognitive resources.

Brainwave Activity
• Some research suggests that abnormal brainwave functioning is a 

biomarker for ADHD.
• Increased theta wave activity is a frequent finding (Tye et al., 2014).
• Other findings suggest EEG/QEEG activity has good prognostic value 

but mixed diagnostic validity (Arns et al., 2013; Cetin et al., 2021).

Can we agree that all of this 
is a little complicated?

Maybe Allan Mirsky will make it easier…
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Mirsky’s Model of Attention

• In 1991, Mirsky and colleagues proposed a three-factor model of 
attention: focus, sustain, and shift. They expanded the model in 1996 
to include encode, focus/execute, and stabilize.

• Factors were selected based on relationship to provisional but 
generally accepted neurobiological features based on lesion studies.

• The model holds up reasonably well against contemporary imaging 
studies. As a result, the Mirsky model is quite influential in how 
attention is conceptualized and assessed.

Domains within Mirsky’s Model

• Encode is the ability to register information, as well as holding information briefly 
in mind while performing some action on it.

• Overlaps with the construct of Working Memory.
• Sustain is about maintaining attention on some specific stimulus for an extended 

interval of time.
• Stability is a reflection of the variability of response reaction time.

• Subsequent studies suggest that stability is associated with sustain (Koziol et al., 2014).
• Focus/Execute is focusing attentional resources a specific task/stimuli while 

simultaneously screening out distracting stimuli.
• The variable of interest in this domain was speed of task completion; related to inhibition 

control and processing speed.
• Shift is defined at the ability to move from one salient stimulus to another.

• Mirsky (1996) recognized that shift is also an “executive function” which blurs boundaries 
between attention and EF.

Linking Mirsky’s Model to SNP/CHC Model

Mirsky’s Model of Attention Integrated SNP/CHC Model

Encode
Attentional Capacity

Working Memory

Sustain/Stability Sustained Attention

Focus/Execute
Selective Attention

Response Inhibition

Shift Cognitive Flexibility

• Given the complexity of 
attention, these cognitive skills 
and abilities are seen across 
several domains of the 
Integrated SNP/CHC model

• However, this is just the start of 
an evaluation where ADHD is a 
concern or potential issue
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Attentional Capacity

• Simple definition: the amount of information that can be temporarily held 
in memory. 

• AKA: short-term memory, primary memory, registration of information. 
• Distinguished from working memory by not involving any manipulation of 

the information. 
• Everyday tasks that require primary memory include recall of names, dates, 

and addresses. Likewise, remembering a list of items on a shopping list 
would short-term memory. 

• Every academic task that students are asked to do includes some 
attentional capacity.

Assessing Attentional Capacity

• All hail the ubiquitous digits forward task.
• Forward digit span tasks are embedded in a variety of assessment 

instruments, including the WISC-V, CAS-2, CTOPP2, TOMAL-2, FAM, and on 
and on. 

• Do not confuse digits forward with the WISC-V digit span—they’re not the 
same, right?

• Please, please, please note that forward digit span exercises alone may not 
be enough to get a sense for attentional capacity. 

• It is advised to give more than one test of attentional capacity. There are a 
variety of reasons for this, including evaluating whether different sorts of 
attentional registration tasks reflect better or worse attentional capacity. 

Beyond Digits Forward

• Consider tasks with more context built into them, such as word recall and 
sentence repetition tasks. 

• These tasks evaluate attentional capacity when more meaning is incorporated 
into the task because words are more meaningful than digits. 

• Story recall tasks give insight into attentional capacity for highly meaningful 
contextual tasks and arguably are a better reflection of attentional capacity in a 
classroom setting. 

• Also examine attentional capacity for visual information. 
• Visual attentional capacity makes an independent contribution to reading comprehension 

separate from phonological processing and auditory working memory (Goff et al, 2005). 
• There are fewer options when it comes to visual attentional capacity. 

• Spatial span forward on the WISC-V Integrated. 
• Finger windows test from the WRAML3. 
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Working Memory

• Working memory is the ability to not just hold information in mind 
but also manipulate information in some way. 

• Mental arithmetic, sequencing steps to solve a problem, and everyday 
tasks like deciding when to start cooking each part of a meal so that 
everything is done at the same time are working memory tasks. 

• Working memory is embedded in virtually everything we ask students 
to do during assessments.

Working Memory Continued

• Working memory is highly associated with a variety of academic skills. 
• Auditory working memory is implicated in reading abilities (Peng et al., 2018). 
• Visual working memory is associated with mathematics (Toll et al., 2016). 

• Individuals with ADHD tend to have impairments in both verbal and 
visual working memory (Martinussen & Tannock, 2006). 

• Most real-world problems have visual and auditory components that 
are integrated, but for purposes to testing, working memory is usually 
divided into auditory and visual domains.

Assessing Verbal Working Memory

• Good old digits backward tasks measure verbal working memory. 
• Sequencing tasks are also used to measure verbal working memory.

• Digits sequenced: hold some numbers in mind, reorganize them, and state 
them in order from smallest to largest. 

• It’s important to include some verbal working memory tasks that 
don’t include digits.

• Sentence Recall from the WISC Integrated.
• Verbal Working Memory from the WRAML3.
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Assessing Visual Working Memory

• Fewer options for assessing visual working memory. 
• Visual working memory on the WRAML3. 
• Spatial Addition & Symbol Span on Wechsler Memory Scales (normed for ages 16+). 
• WISC-V includes Picture Span. 

• Picture Span is supposed to evaluate visual working memory (and it does). 
• However, the visual information children are asked to remember are familiar objects 

(ball, shoe, clock, etc.) and some children use verbal mediation strategies.
• Shapiro (2017) found that the picture span test significantly correlated with other 

measures of visual working memory but also correlated nearly as well with measures 
of auditory/verbal working memory. 

• The backwards spatial span task on the WISC-V Integrated can be a good 
complement to the picture span test because it uses a Corsi board which virtually 
eliminates the ability to mediate the task verbally. 

Sustained and Selective Attention

• Sustained and selective attention are presented together, because many of 
the tests that evaluate attention assess sustained and selective attention. 

• Sustained attention is the ability to remain focused or vigilant for a prolonged period.
• Selective attention is staying focused in the face of environmental distractions. 

• The attentional demands associated with selective and sustained attention 
are often highly associated with traditional conceptualizations of ADHD. 

• While there are many ways to test attention, the focus here will be on 
three approaches:

• Computerized continuous performance tests.
• Test of Everyday Attention for Children (TEA-Ch2).
• NEPSY-II.

Continuous Performance Tests

• CPTs are computerized tests of attention. They usually require a test taker 
to respond to some targets while avoiding others. 

• They are often good measures of sustained attention because they typically 
take 15 to 20 minutes or more to administer. 

• The distractions that are built into the tests are useful for examining 
selective attention, as well as inhibition control/impulsivity.

• A variety of CPTs are available. 
• Test of Variables of Attention (TOVA) comes in two versions—visual or auditory. 
• Conners’ Continuous Performance Test (CCPT3) tests visual attention.
• Conners’ Continuous Auditory Test of Attention (CATA) evaluates auditory attention. 
• Integrated Visual and Auditory CPT (IVA-2) tests both auditory and visual attention at 

the same time. 
• All of these tests are administered on a computer and require test takers to respond 

when they see or hear a target and to avoid responding to any other stimuli.
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Virtual Reality CPTs

• Nesplora has two CPTs that are administered in virtual reality. 
• Aula for children ages 6 through 15. It places them in a virtual classroom with 

a teacher, classmates, and all the furnishings of a classroom. They’re asked to 
respond to some targets that they hear or see on the blackboard and ignore 
other stimuli, including traditional classroom distractions like peers talking, 
things happening outside the classroom window, and students passing notes. 

• Aquarium is for adolescents and adults 16 and older.  It takes place in a virtual 
aquarium and has more cognitively demanding and challenging rules for 
responding to targets that test not only attention but also working memory. 

• CPTs administered in VR have the advantage of modeling real world attention 
demands and distractions in a way that is hard to replicate with traditional 
CPTs administered on desktop and laptop computers.

Interpreting CPT Results

• Regardless of the test, CPTs generally produce the same sorts of normed 
scores. 

• Omission errors occur when a test taker fails to respond to a target. They 
are interpreted as signs of inattention. In tests where auditory and visual 
attention are tested simultaneously, different scores for auditory and visual 
attention are produced, allowing for a direct comparison of abilities. 

• Commission errors are made by responding to nontargets. Commission 
errors are generally thought to be signs of impulsivity or difficulty with 
inhibition control. Sometimes commission errors are signs of poor selective 
attention, because they reflect difficulty staying tuned into one target in 
the presence of other stimuli. 

• Response time is also reported by most CPTs, as well as the standard 
deviation of response time, which is a measure of attentional consistency 
or vigilance.

CPT Pros and Cons

• CPTs are the gold standard for attention testing.
• Prolonged tasks are the best measure of sustained attention.
• Computerized administration removes administration/scoring errors.

• CPTs are expensive—often with large up-front costs.
• Technology demands may not be practical in some school settings.
• High IQ can confound the results (Park et al., 2011).
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TEA-Ch2 Overview
• The Test of Everyday Attention for Children is designed 

for children ages 5 through 15. 
• The test is comprised of a combination of paper and 

pencil tasks and computerized subtests. 
• The test produces scaled scores for each subtest and 

index scores for selective attention and sustained 
attention. These index scores can be combined to 
calculate the Everyday Attention Index.

• For older children, there’s also a test that requires 
shifting of attention—discussed later.

Sustained Attention on the TEA-Ch2

• Sustained attention is evaluated with four subtests that vary 
depending on the child’s age. They complete two auditory tasks and 
two visual tasks.

• Barking/Vigil requires them to listen to audio tracks and count the 
number barks or beeps they hear.

• Hide and Seek Auditory/Cerebus have them listen to a barnyard scene 
and click as fast as they can if they hear a dog bark.

• Note: this arguably fits into selective attention because of the competing 
stimuli despite being a longer task that requires sustained attention.

Visual Sustained Attention on the TEA-Ch2

• The Simple Response Time (Simple RT) requires children to respond when 
they see an image on the screen. There are no competing stimuli. They 
simply respond as fast as they can when something pops up on the screen. 

• Note: there’s a strong relationship in the literature with response time and ADHD 
(Karalunas et al., 2014; Kofler et al., 2013; Tye et al., 2016).

• The Sustained Attention Response Test (SART) is more challenging. It 
presents shapes one at a time with the instructions to hit to space bar after 
every shape, except triangles. 

• This task requires more analysis and cognition than Simple RT, because a quick (albeit 
easy) decision needs to be made after each shape.

• SART may not be a pure measure of sustained attention, because of the presence of 
multiple stimuli. However, both the Simple RT and the SART are longer and certainly 
require sustained attention for over time.
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Selective Attention on the TEA-Ch2

• Selective attention is tested with two or three subtests depending on the 
student’s age. These tasks are predominantly visual exercises. 

• Balloon Hunt/Hector Cancellation have students cross off a recurring shape on a 
workbook page.

• Some of the pages also have distractor shapes, which makes it a selective attention exercise. 
• However, some of the pages have the target shape without distractors, which does not 

appear to measure selective attention as much as a motor speed. 
• These tasks are also conducted in an untimed format, allowing comparisons between timed 

and untimed performance. 

• Hide and Seek Visual/Hecuba Visual Search removes the motor component by 
having test takers scan a small box full of shapes and quickly tell the administrator 
if a target shape in present.

• Both of these tests are scored based on the number of accurate responses made 
without a penalty for mistakes; there’s no normed measure of commission errors.

Auditory Selective Attention

• The only selective attention subtest with an auditory component is 
the Troy Dual Task for students ages 8-15.

• They cross off target shapes while counting beeps at the same time. 
• This is a selective attention task, because there are nontarget shapes 

on the page; it also might be a switching task because of the need to 
shift attention between counting sounds and marking shapes. 

• Interestingly, the score produced is only based on the number of 
shapes crossed off. There is no penalty for commission errors or 
miscounting the sounds, and there is no normed score associated 
with the counting the beeps.

Advice for the TEA-Ch2

• Spend time with the manual.
• Get familiar with the test before trying it.
• It’s tricky to administer.
• None of the subtest names are on the computer interface.
• Beyond that, the computer still isn’t intuitive.
• None of the pages in the workbook are numbered though the 

cellophane scoring sheets are labeled.
• It takes some getting used to.
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NEPSY-II—Auditory Attention/Response Set

• The auditory attention and response set subtests from the NEPSY-II provide 
some measure of sustained and selective attention. 

• The auditory attention test requires children to listen to an audio track and 
respond to a target word while ignoring other cues. 

• The response set adds the complexity of some cognitive switching. 
• For each test, measures of omission errors, commission errors, and 

inhibition errors are provided.  
• They are like a mini-CPT but quite brief: 4 or 5 minutes total. 
• Some children with attention difficulties will still be able to perform 

adequately in these tasks but AA/RS can still be a useful tool when longer 
assessments are not available.

Response Inhibition

• Response inhibition is an executive function in the SNP/CHC model that 
helps people to stop before acting. 

• Classic tests of response inhibition include Stroop style tests.
• Color-Word test from the D-KEFS.
• Inhibition test from the NEPSY-II.
• Statue from the NEPSY for children ages 5 and 6 is a test of motor inhibition control.

• Commission errors on CPTs can be signs of poor response inhibition.
• Some CPTs have supplemental measures of motor inhibition. 

• IVA-2 measures fine motor overactivity by tracking how much a test taker fidgets 
with the mouse.

• Aula tracks head movement throughout the test and provides a measurement of 
hyperactivity.

Cognitive Flexibility
• Cognitive flexibility (AKA: set shifting; switching) measures the ability to shift and refocus 

quickly from one salient stimulus to another. 
• Children with ADHD have trouble holding competing rule sets in mind during switching tasks 

and/or inhibiting those rule sets once shifting is required. (Irwin et al, 2019).
• Wisconsin Card Sorting Test requires cognitive flexibility when sorting rules change.
• Sorting on the DKEFS and Animal Sorting on the NEPSY require cognitive flexibility.
• Color Word (DKEFS) and Inhibition (NEPSY) have conditions that require switching. 
• Trail Making Condition 4 (DKEFS) requires shifting attention back and forth between 

numbers and letters. 
• ADHD children had significantly slower completion times on a comparable trail making task 

compared to siblings and a typically developing control group (Oades and Christiansen, 2008).
• TEA-Ch2 Reds & Blues, Bags & Shoes evaluates switching in 8- to 15-year-olds. It requires 

quick decisions about whether something is worn on your feet or held in your hands, but 
then changes to deciding if something is red or blue. 

• Aquarium includes several changes in the rules for responding to targets, and provides a 
measurement of preservation, an indicator of difficulty shifting to a new set of rules. 

52

53

54



9/29/2022

19

Mirsky’s Model has been      
thoroughly evaluated.

But there’s still a fair bit of assessment involved when ADHD is suspected.
And I’ve still got time to fill…

Additional Areas to Consider Testing

• Speed and Fluency
• Learning and Memory
• Learning Disorders—Reading, Writing, and Math
• Social/Emotional/Behavioral
• Sensorimotor

• Note: You may not need to test all of these areas—it depends on the 
student you’re working with…remember symptom presentations are 
heterogenous.

Speed and Fluency

• Children and adolescents with ADHD often have corresponding 
problems with processing speed.

• Some research suggests that all children with ADHD have processing speed 
deficits, while other research says difficulties are more pronounced in ADHD-I 
(Cook et al., 2018; Goth-Owens et al., 2010; Kibby et al., 2019). 

• Comorbid conditions, such as learning disorders, seem to exacerbate 
processing speed difficulties in those with ADHD (Willcutt et al., 2010).

• Processing speed deficits can be a mediating factor in difficulty with social 
functioning among children with ADHD (Thorsen et al., 2018).
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A Model of Processing Speed

• Processing speed is comprised of perceptual speed, cognitive 
processing speed, and output speed (Shanahan et al., 2006) 

• Perceptual speed is how long it takes to complete a simple task
• Trail making conditions 1, 2, or 3 on the DKEFS.
• Symbol Search subtest from the WISC-V.
• Rapid automatic naming tasks. 
• These are tasks with limited cognitive demands that usually require someone 

to quickly register (i.e., perceive) information to make a simple response, such 
as marking a target. 

Cognitive Processing Speed

• Cognitive processing speed is comprised of more cognitively 
demanding tasks. 

• Time per move from the DKEFS tower task. 
• Tasks that require shifting or switching of attention, such as trail making 

condition 4 from the DKEFS. 
• Reaction time measures on CPTs are an indication of cognitive processing 

speed, assuming that a decision needs to be made whether or not to respond 
to a target. 

• Tasks that include incidental learning such as the Coding subtest from the 
WISC-V also provide some insight into cognitive processing speed. 

Output Speed

• Output speed is the ability to quickly generate a response with limited 
cognitive demands.

• Coding Copy on the WISC-V Integrated.
• Trail making condition 5 on the DKEFS. 
• Simple reaction time tasks, such as the one from the TEA-Ch2. 

• However, these subtests are all visual/motor in nature. 
• Verbal fluency tasks (naming as many animals as possible in one minute) 

represent a different kind of output speed and can be compared to rapid 
naming tasks where a list of words, colors, or pictures are presented (i.e., 
perceptual speed tasks). 
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Advice for Testing Processing Speed

• Assess processing speed broadly. 
• Ensure that processing speed tasks include a variety of different sorts 

of input and output demands. 
• Processing speed tasks may rely on listening for a target or alternatively 

visually scanning something as quickly as possible. 
• Some tests will require a quick verbal response while other tasks will require a 

fast motor response, and some of the motor responses may include more 
demanding fine motor abilities. 

• Comparing performance based differing demands will provide a more 
nuanced understanding of processing speed strengths and 
weaknesses. 

Learning and Memory Processes
• Those with ADHD often demonstrate difficulties with learning and 

memory, which should be distinguished from learning disorders. 
• A widely accepted model learning and memory comes from Atkinson and 

Shiffrin’s (1968) multi-store model of memory (AKA: the information 
processing model or the modal memory model). 

Memory Testing for ADHD Assessments

• Evaluate both auditory and visual memory. 
• Ideally, each modality would be evaluated twice: one single exposure and 

one multiple exposure task.
• Story Memory and Verbal Learning from the WRAML3
• Picture Memory and Design Learning on the WRAML3

• Relative performance strengths in children with ADHD could inform 
teaching and studying practices. 

• Many children with ADHD perform better on memory tasks that include multiple 
learning trials because the repetition helps to compensate for poor attention. 

• Alternatively, some will perform better on tasks with built-in context/meaning. 
• Different strengths could inform specific approaches to studying most efficiently. 

Likewise, differences between visual and auditory memory performance could be 
helpful in identifying learning strategies that play to the individual’s strengths.
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Testing for Learning Disorders

• The comorbidity between learning disorders and ADHD diagnoses is 
quite high: as many as 50% of adolescents with ADHD also meet 
criteria for a learning disorder (Mahajnah et al., 2020). 

• Assessing for learning disabilities can be an important part of a 
comprehensive ADHD evaluation. 

• Not every student will need a thorough assessment of learning 
abilities, but at a minimum, a screening of reading, writing, and math 
abilities should be part of an ADHD assessment.

• The student’s history of academic performance will inform the scope 
of necessary achievement testing.

Social Emotional Behavioral Concerns

• Children and adolescents with ADHD are at an increased risk for having 
difficulty with peer relationships (Mikami, 2010). 

• They tend to experience less social support in their relationships and report lower 
quality friendships than peers without ADHD (Rokeach & Wiener 2020). 

• Social difficulties are predominantly rooted in three causes: impatience/impulsivity; 
behavioral dysregulation when dealing with strong emotions (over-reacting); and 
slow return to the emotional baseline (Bunford et al., 2018). 

• Social struggles can be a precursor to mental health concerns. 
• Lower friendship quality is associated with greater levels of depression for 

adolescents with ADHD (Powell et al., 2021). 
• ADHD inattentive presentation is associated with higher rates of social anxiety 

disorder (Koyuncu et al., 2015). 
• Generalized anxiety is also observed more often in ADHD than non-ADHD samples 

(Melegari et al., 2018). 

Social Acceptance

• Greater social acceptance is a protective factor for people with ADHD 
and results in better academic performance and reductions in 
depression (Dvorsky & Langberg, 2016; Dvorsky et al., 2018). 

• Some of social difficulties for people with ADHD are related to 
pragmatic language difficulties (Staikova et al., 2013). 

• Evaluate social abilities with the Social Language Development Test to 
determine is social skill building interventions would be helpful. 

• Given the high rate of mental health comorbidities with ADHD, it is 
also appropriate to evaluate self-esteem and screen for depression 
and anxiety.
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Sensorimotor Evaluation

• Children with ADHD often have significant impairments in sensory 
processing abilities. 

• They often struggle with auditory processing, visual processing, vestibular 
processing, and tactile processing, and difficulty modulating or reacting to 
sensory input. These difficulties contribute to struggles with daily living skills 
(e.g., dressing, eating, etc.), academic abilities, and interpersonal functioning. 
They were also associated with behavioral and emotional outbursts or 
disruptions (Shimizu et al., 2014). 

• More than half of those diagnosed with ADHD have fine and gross 
motor difficulties (Kaiser et al., 2015).

Evaluating Sensory Processing Concerns

• It may be helpful to have parents complete the Sensory Profile 2. 
• The Sensory Profile evaluates patterns of sensory processing in children up to age 15 

in school, home, and community settings. It provides some insight into how sensory 
processing difficulties may filter down to impact other functions. 

• Vestibular processing, which has to do with balance and proprioception, 
and tactile processing can both be assessed with the QNST. 

• The finger to nose, tandem walk, and stand on one leg tests all include elements of 
vestibular processing.

• palm form recognition task assesses tactile processing. 

• Auditory processing can be assessed with the sound patterns subtest from 
the QNST-3R or with the SCAN-3C. 

• Visual processing can be evaluated with the Test of Visual Perceptual Skills, 
Fourth Edition.

Assessing Motor Abilities

• Fine motor abilities can be evaluated with several tests:
• QNST-3R’s thumb and finger circle subtest.
• Fingertip tapping, manual motor sequences, and imitating hand positions from the 

NEPSY-II.  
• The Grooved Pegboard Test assesses fine motor control on dominant and 

nondominant hands. 

• Gross motor abilities have fewer options: 
• Skipping test and the rapidly reversing repetitive hand movements test from the 

QNST-3R. 
• Don’t underestimate the power of observation. Watching how a child walks into your 

office or moves on the playground during a clinical observation can tell a great deal 
about gross motor abilities. 

• It may also be worthwhile to have a conversation with the child’s physical education 
teacher.

67

68

69



9/29/2022

24

Visual-Motor Integration

• Visual-motor integration can be examined with a variety of tests.
• The figure recognition and production test on the QNST.
• Beery-VMI examines fine motor and visual-motor integration. 
• Design copying and visual motor proficiency on the NEPSY-II. 
• Rey Complex Figure Test. 
• Feifer Assessment of Writing has a graphomotor scale that can be useful in 

evaluating for motor dysgraphia.

The Role of Rating Forms

• While getting direct measures of attention and associated processes is 
important, rating forms also play a role as supporting or corroborating data 
and observations from others. Parent and teacher ratings can complement 
clinical observations and results of normed tests.

• The DSM-5 requires that symptoms be present in at least two settings for 
diagnostic criteria to be met. Ratings from others provide some evidence of 
symptoms and their severity in different environments. 

• There are dozens of forms that are helpful, but we’re zeroing in on a few: 
• BASC-3
• Conners 3
• BRIEF2 

BASC-3

• The BASC-3 is a broad-based rating form that asks questions about 
internalizing and externalizing disorders, behavioral difficulties, and 
adaptive skills. 

• It can be used with individuals ages 2 to 25. There are rating forms for both 
parents and teachers, and self-report forms are available for those ages 6 
to 25. 

• Broad nature of the BASC-3, allows for an evaluation of not only ADHD 
symptoms but many commonly comorbid disorders (e.g., anxiety, 
depression). 

• The report calculates probabilities that an ADHD diagnosis is present and 
provides a measure of functional impairment. 

• Reports with recommended interventions based on the child’s profile can 
be purchased for an additional charge.
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Conner’s

• The Connors 3 assesses ADHD symptomology in children and 
adolescents aged 6 to 18 years. 

• Perspectives from multiple settings can be obtained by using parent, 
teacher, and self-report forms. 

• The Conners 3 includes items that measure inattention and 
hyperactivity/impulsivity as well as symptoms that often correlate 
with ADHD presentations (learning problems, executive functioning, 
defiant/aggression, peer/family relations). 

• It provides norm-referenced scores for core content scales and for 
scales aligned with DSM-5 criteria. It also includes criterion-based 
symptom counts that align with DSM-5 criteria and IDEIA legislation. 

BRIEF2

• BRIEF2 looks more narrowly at areas of executive functioning, such as 
inhibition control, self-monitoring, working memory, planning and 
organizing, and emotional control. 

• Forms that can be completed by parents and teachers and the student 
Parent and teacher rating forms can be used for children and adolescents 
ages 5 to 18. The self-report form is available for ages 11 to 18. 

• A recently developed ADHD form can be used to examine BRIEF2 scores. 
The ADHD Form of the BRIEF2 allows parent and teacher ratings to be 
compared to a sample of people diagnosed with ADHD. 

• BRIEF2 can be used to identify ADHD. Those meeting criteria for ADHD-I 
have elevations on the working memory, planning and organizing, and 
initiation scales. Those with ADHD-C have the same elevations plus high 
inhibition scores, which correlate with impulsive and hyperactive 
symptoms (Gioia et al., 2015).

Interventions & Accommodations
What are we going to do about this train wreck?
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Selecting Interventions

• Given the heterogeneity of ADHD, selecting appropriate treatment 
recommendations can be difficult. 

• High likelihood of comorbid disorders make it difficult to prioritize 
recommendations. 

• Regardless of the presentation, it is important that interventions and 
accommodations are not applied in a blanket fashion but rather are 
tailored to the needs of the individual.

Most Common Treatments

Danielson et al., 2018

Medications

• Medication is a first line treatment for ADHD in children ages 6 and up 
according to the American Academy of Pediatrics. 

• Amphetamine sulfate (Benzedrine) was used to treat ADHD 
symptoms as far back as the 1930s.

• Today the most commonly prescribed medications to treat ADHD in 
the United States are methylphenidate related drugs (52.9%), 
amphetamine salt products (42.1%), atomoxetine (5.0%) with a few 
other medications responsible making up less than 1 percent 
prescriptions to treat ADHD (Bachmann et al., 2017). 

76

77

78



9/29/2022

27

Stimulant Medications

• About 95% of medications prescribed for ADHD are stimulants 
(Danielson et al., 2018).

• Stimulant medications to treat ADHD are linked to reduced incidents 
of major depression, anxiety, oppositional defiant disorder, conduct 
disorder, smoking, substance abuse, driving problems (such as car 
accidents), and poor school performance (Biederman et al., 2019). 

• Atomoxetine (Strattera) is a second line, nonstimulant 
pharmacological treatment when stimulant options have been 
exhausted. Strattera can be helpful for those who cannot tolerate a 
stimulant medication, but it is generally not as effective as the 
stimulant options (Wigal et al., 2005).

Side Effects and Safety

• About 1 in 5 children prescribed ADHD medication experience negative side 
effects, and only about 1 in 5 of those children who report side effects 
characterized them as very or extremely bothersome. In other words, 
approximately 4.5% of the children reported side effects that were very or 
extremely concerning (Cascade et al., 2010).

• Most common side effects reported were loss of appetite (36%), sleep problems 
(26%), mood disturbance (21%), nausea/GI pain (11%), and headaches (10%). 

• Numerous studies support the short-term efficacy and safety of medication 
treatment (e.g., Cortese et al., 2014).

• Less research about the long-term safety of stimulants, but European Medicines 
Agency is addressing this problem by requiring more long-term studies. First 
published study was a two-year safety study of Vyvanse that did not uncover any 
significant concerns associated with long-term use (Coghill et al., 2018).

School Supports

• 80% of children with ADHD have received school-based support at some 
time or another.

• School supports can be interventions or accommodations (Harrison et al, 
2013).

• Interventions are intended to improve an area of student impairment. For example, 
teaching notetaking skills. 

• Accommodations are used to manage (i.e., decrease) expectations around areas of 
student impairment. Providing completed copies of notes to students who struggle 
with notetaking. 

• Both accommodations and interventions can be helpful, but interventions 
typically result in stronger performance than accommodations and 
demonstrate better long-term or sustained effects (Harrison et al., 2020).
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Disclaimer: This is not an 
exhaustive discussion…
People write entire chapters and books just on school-based supports

Daily Behavior Report Cards

• Daily behavior report cards are generally for younger children. 
• Conventional wisdom: providing daily feedback about disruptive and 

on-task/productive behaviors help children become more aware of 
their behavior and encourages greater focus on academics and 
learning throughout the school day. 

• A meta-analysis found that daily report cards improved teacher 
ratings of ADHD symptoms and lead to a reduction in externalizing 
behaviors. However, they had insufficient data available to draw any 
conclusions about the impact that behavior report cards might have 
on academic performance (Iznardo et al., 2020). 

Preferential Seating

• Seating children with ADHD in the front of the classroom has long been a 
strategy employed by classroom teachers. 

• Elementary teachers rated preferential seating among the most frequently 
employed and highly effective accommodations for ADHD (Mulligan, 2001). 

• Surprise! There’s virtually no objective research to support placing children 
with ADHD in the front of the classroom. 

• A study done with college students diagnosed with ADHD suggested 
modest improvements in performance when sitting closer to the front of 
the classroom; the study concluded that preferential seating may be 
helpful as part of a broader package of accommodations (Clifton, 2007). 

• A lack of research supporting preferential seating doesn’t necessarily mean 
that it isn’t a good strategy, particularly given how easy it is to employ. It 
may be particularly helpful for younger children when used in conjunction 
with a daily report card.
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Organizational Assistance

• Organizational assistance can be offered as an accommodation or an intervention. 
• Accommodation: Teachers help students with ADHD organize a binder, prompt students 

to record homework assignments in a planner.
• Virtually no research evaluated the effectiveness of any of organizational support 

accommodations (Harrison et al., 2020)
• Intervention: Organizational training teaches students skills to independently organize 

academic tasks and materials. 
• Organizational training programs lead to improved organization of study materials, better time 

management, and improved GPAs among students with ADHD (Evans et al., 2018). 
• Harrison et al. (2020) compared organizational support (accommodation) with 

organizational training (intervention) and found binders remained organized when 
supported by teachers and when support was removed, organization declined. Students 
trained in organizational strategies maintained gains following the training.

• Conclusion: teaching organizational skills to students with ADHD is better than organizing 
materials for them.

Notetaking Help

• Taking notes and reviewing them leads to improved academic performance (Kierwa et 
al., 1991). 

• A frequent accommodation is providing students with ADHD copies of the teacher’s 
notes prior to classes to reduce the need to divide their attention between listening and 
notetaking, so they focus more on what is being said. 

• Very little research about the effectiveness of providing notes to students with ADHD. 
One study with college students found that providing notes appears to be a helpful for 
those with ADHD (Evans et al., 1994). However, same study determined that teaching 
notetaking skills to students who have ADHD resulted in better notes with more details, 
and students taught notetaking skills demonstrated more on-task behaviors during class. 

• When comparing teaching notetaking strategies vs. providing notes, students who were 
given notes and told take their own notes recorded less information than when they 
were not provided a copy of notes. Those who were taught notetaking skills recorded up 
to four times more information and more accurate information than their peers who 
were provided notes prior to lectures. Those taught skills tended to maintain their 
notetaking skills even after the intervention was completed (Harrison et al., 2020).

Low Distraction Testing
• Given the distractibility associated with ADHD, a frequent accommodation 

is testing in a low distraction environment, but there’s little research about 
its effectiveness. 

• One study found allowing students with LD and OHI (ADHD was not 
specified) to wear noise cancelling headphones during a test to eliminate 
auditory distractions dramatically improved performance, especially when 
compared to typically developing peers (Smith & Riccomini, 2013).

• However, only 41% of college students with ADHD experienced a 
substantial benefit from testing in a private room. The study noted a 
modest and statistically insignificant relationship between the severity of 
self-reported distractibility and the amount of benefit from testing in a 
private room (Lovett et al., 2019). 

• Findings did not support the need for all or even most students with ADHD 
to test in a low distraction setting, but they noted that some students with 
ADHD do benefit from the accommodation. Conclusion: deciding to test in 
a low distraction environment should be made on a case-by-case basis.
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Extended Testing Time

• The most common academic accommodation for ADHD is extended time: 88% of IEPs 
and 78% of 504s included extended time (Spiel et al., 2014). 

• Theory: Students with ADHD struggle to manage time and stay on task, so they benefit 
from extended testing time. 

• Research supporting extended time is mixed. Two studies with middle school students 
found that children with and without ADHD experienced comparable improvements on 
performance when given extra time (Lewandowski et al., 2007; Pariseau et al., 2010). 

• Students with ADHD actually answered more problems correctly per minute under standard time, 
suggesting they were more efficient when given standard time (Pariseau et al., 2010).

• College students with more severe cases of ADHD didn’t benefit from or make good use of their 
extended time due to executive functioning deficits associated with ADHD (Lovett & Leja, 2015). 

• However, another study suggests that extended time improves reading comprehension in 
adolescents with ADHD (Brown et al, 2011). Caveat: this study does not compare performance 
with that of typically developing peers, so it’s possible that the improvements garnered by extra 
time would be seen regardless of whether ADHD was present or not.

• Like low distraction testing, extended time might be warranted on a case-by-case basis.

Psychosocial Interventions

• About one-third of children and adolescents with ADHD were 
receiving some form of psychosocial intervention at the time of 
Danielson’s (2018) analysis, but 62% had received at least one 
psychosocial intervention at some point since their diagnosis. 

• Psychosocial interventions focus on the psychological development 
within the social environment where the individual functions. 

• We’ll discuss three commonly employed psychosocial interventions
• Social skills training
• Cognitive behavioral therapy
• Parent training.

Social Skills Training

• Although medications help manage symptoms of inattention and distractibility, they 
don’t usually target social problems that children and adolescents with ADHD tend to 
experience. 

• A review of 25 randomized clinical trials that included nearly 2,700 individuals with ADHD 
between the ages of 5 and 17 found that teacher ratings of social skills, emotional 
competence, and general behavior were not altered in meaningful ways by the social 
skills interventions. However, teachers reported improvements in ADHD symptoms 
(Storebø et al., 2019). 

• Increasing the amount of real-world reminders and individualized feedback in real time 
(as opposed to restricting social skills training to clinical settings) greatly improved the 
outcomes of social skills training (Mikami et al., 2017) 

• Stronger and more consistent outcomes are seen when concurrent parent training is 
offered. They also noted that use of medication can improve outcomes in some instances 
and that comorbid disorders can impact the effectiveness of the training programs (Willis 
et al., 2019)

• Despite mixed findings, social skills training may be an appropriate intervention for some 
students with ADHD depending on their specific presentation.
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Cognitive Behavioral Therapy

• Goals of CBT for ADHD are not to eliminate core ADHD symptoms but 
address daily functioning that is impaired by ADHD. 

• CBT requires a fair bit of self-reflection and self-awareness, so it is not 
always appropriate for younger children (they respond better to behavioral 
interventions). 

• A 12-session manualized CBT treatment was developed for adolescents 
with ADHD. The intervention included psychoeducation, organization and 
planning strategies, dealing with distractibility, adaptive thinking 
techniques, and managing procrastination. When used with adolescents 
treated with medication, both parent and student ratings of ADHD 
symptoms decreased dramatically; half of the students who participated 
had 30% or more reduction in symptoms (Sprich et al., 2016).

• CBT in conjunction with medication is better than medication alone.

Parent Training

• AAP recommends parent training as first line treatment for preschool 
children and conjunctive treatment (with medication) for ages 6 to 12. 

• Goal is to teach parents how to encourage better behavior. Training 
programs include establishing rules, setting expectations, creating 
organization and routine, providing clear instructions, coaching on positive 
reinforcement and active ignoring of mild behaviors.

• Meta-analysis of parent training for children up to age 12 found moderate 
decreases in ADHD symptoms. Behavioral improvements were seen when 
conduct problems were comorbid. Also found that parent training 
improved the self-esteem of parents. Medication does not seem to 
enhance the effectiveness of parent training (Coates et al., 2015).

Other Interventions

• A wide variety of other interventions are available and touted by 
various parties. 

• Many of these interventions could be characterized as lifestyle or 
health interventions. 

• Although scores of different approaches would fall under this 
umbrella, we’re limiting our discussion to

• Dietary interventions
• Neurofeedback
• Physical exercise
• Sleep interventions
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Dietary Supplements

• Appeal of supplements is symptom improvement without medication. 
• Meta-analyses consistently find mixed and inconclusive support. Studies 

examine the effectiveness of polyunsaturated fatty acids (e.g., omega-3-6-
9), inositol, folate, zinc, iron, magnesium, and vitamin B6. Most studies find 
some children respond very well, but it seems to be difficult to predict who 
those strong, positive responders will be (Berg & Smedslund, 2018). 

• Typically, when positive effects are found, they usually do not have 
effectiveness to rival pharmacological options (Lange et al., 2017). 

• However, omega-3 supplementation (eventually) improved attention nearly 
as well as Ritalin. When given with Ritalin, lower doses of the medication 
were needed to maintain clinical effectiveness (Barragan, et al., 2017).

• All that said, some people do have miraculous responses to supplements, 
so it may still play a role in treatment recommendations, but given 
inconsistency in research findings, set appropriate expectations.

Elimination Diets

• Sugar does not cause ADHD (Del Ponte et al., 2019).
• Artificial food colors have small but statistically significant effects on 

behavior of children with and without ADHD (Arnold et al., 2012).
• Celiac disease does not seem to be more common in children with 

ADHD (Erturk et al., 2020).
• That said, some sensitivities are present and potentially up to 10% of 

children with ADHD will have significant results from an elimination 
diet (Nigg & Holton, 2014).

• Again, set realistic expectations.

Neurofeedback

• Neurofeedback (AKA: EEG biofeedback) is a noninvasive intervention that 
attempts to regulate brainwave activity to improve symptoms.

• NF relies on operant conditioning concepts to improve focus and concentration. 

• Research about neurofeedback is mixed. Some studies report phenomenal 
results with dramatic decreases in ADHD symptoms. Most do not.

• In one study, 76% of the sample experienced a 50% or greater reduction in ADHD 
symptoms; the authors reported that the effect size approached that of Ritalin in 
other studies (Arns et al., 2012). 

• However, several meta-analyses find no consensus on whether neurofeedback is 
effective or not (Bussalb et al., 2019; Cortese et al., 2016). 

• Authors of meta-analyses frequently comment that inconsistent findings may be 
related to variability in how neurofeedback is conducted, and almost every meta-
analysis concludes that there is a need standardized neurofeedback methods and 
more rigorous studies. 
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Physical Exercise

• Physical exercise consistently produces studies with positive results. There’s little 
doubt that physical exercise isn’t helpful in managing ADHD symptoms. 

• Meta-analyses consistently find that cardiovascular exercise has both immediate 
and long-term effects that improve attention, executive functioning, behavior, 
and social-emotional functioning (Den Heijer et al., 2017; Ng et al., 2017). A 
recent meta-analysis goes on to find that the longer the exercise session the 
more pronounced the effects (Vysniauske et al., 2020).

• Physical fitness related to improved attention and academic performance (Paez-Maldonado 
et al., 2020).

• Acute high intensity exercise improves attention and executive functions temporarily 
(McMorris & Hale, 2012).

• Regular cardiovascular exercise (30 minutes 5 days/week) produces “brain-derived 
neurotrophic factor” which improve cognitive functioning and memory performance (Ratey, 
2013).

Sleep Interventions

• Children with ADHD have significantly impaired sleep across most subjective 
sleep domains (e.g., bedtime resistance, sleep onset, night and morning wakings, 
daytime sleepiness) and some objective sleep parameters (e.g., actigraphy-
measured sleep onset latency and sleep time; polysomnography-measured sleep 
efficiency; sleepiness based on average time to fall asleep) (Cortese et al., 2009).

• Poor sleep disrupts attention for all children with and without ADHD (Gruber et 
al., 2011).

• Shorter sleep duration is causally linked to poorer daytime functioning in 
adolescents with ADHD (Becker et al., 2019).

• Extending sleep duration improves inhibition control for those with ADHD 
(Cremone-Caira et al., 2019).

• Sleep hygiene interventions reduce severity of ADHD symptoms. Interventions 
also improve sleep, behavior, quality of life, and working memory, with most 
benefits sustained six months post-intervention (Hiscock et al., 2015).

Thank You for Your Attention
References available upon request

Please contact me if you have questions or concerns
Email: DrBedford@SchoolNeuropsych.com
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