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Does ADHD = EFDD????

(Executive Function Deficit 
Disorder)
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To answer the question, we must 
answer 7 more specific ones

• What is ADHD?

• What is Self-Regulation?

• What is Executive Functioning?

• How are they linked?

• What is the evidence for ADHD = EFDD?

• What does it mean for understanding ADHD?

• What does it mean for managing ADHD?

What is ADHD?
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ADHD - The Current Clinical View

A disorder of age-inappropriate behavior in 
two domains of neuropsychological 
development:

I.  Hyperactivity-Impulsivity (Poor Inhibition)
• Impaired verbal and motor inhibition
• Impulsive decision making; cannot wait or defer gratification
• Greater disregard of future (delayed) consequences
• Excessive task-irrelevant movement and verbal behavior

– Fidgeting, squirming, running, climbing, touching

• Emotionally impulsive; poor emotional self-regulation
• NOTE: Restlessness decreases with age, becoming more 

internal or subjective by adulthood

More on ADHD
II. Inattention
• But there are at least 6 types of attention:

– Arousal, alertness, selective, divided, span of 
apprehension, & persistence.  

• Not all are impaired.  What is?
– Poor persistence toward goals or tasks
– Impaired resistance to responding to distractions
– Deficient task re-engagement following 

disruptions
– Impaired working memory (remembering so as 

to do)
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What is Executive Functioning?

Defining Executive Functioning
• More than 30 definitions exist and more than 33 constructs 

have been included in the construct of EF.  For example:
– Those mental processes we use for sustaining problem-solving 

toward a goal (Behkterev, 1902; Luria, 1966; Welsh & Pennington, 
1988)

– Those capacities that enable a person to engage successfully in 
independent, purposive, self-serving behavior: (1) volition; (2) 
planning; (3) purposive action; and (4) effective performance. All are 
necessary for appropriate, socially responsible, and effectively self-
serving adult conduct.  (Lezak, 1995)

– EF is the use of self-directed actions (self-regulation) to identify goals 
and to choose, enact, and sustain actions over time toward those 
goals usually in the context of others and often relying on social and 
cultural means.  These actions are being done for the maximization 
of one’s long-term welfare as the person defines that to be. (Barkley, 
2011)



6

Most Common EF Components

• Inhibition and interference control

• Self-Awareness and self-monitoring

• Nonverbal working memory

• Verbal working memory

• Planning and problem-solving 

• Anticipation and preparation to act

• Self-Regulation across time

• Emotional Self-Control

The EFs Create Four Developmental 
Transitions in What is Controlling Behavior

• External Mental (private or internal)

• Others Self

• Temporal now Anticipated future

• Immediate Delayed gratification
(Decreased Temporal Discounting of Delayed Consequences)
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The Prefontal Cortical Networks Involved in EF Are Also 
the Networks Implicated in Self-Regulation and in ADHD

• The frontal-striatal circuit:  Associated with deficits in 
response suppression, freedom from distraction, working 
memory, organization, and planning, known as the “cool” 
or “what” EF network

• The frontal-cerebellar circuit:  Associated with motor 
coordination deficits, and problems with the timing and 
timeliness of behavior, known as the “when” EF 
network

• The frontal-limbic circuit:  Associated with symptoms of 
emotional dyscontrol, motivation deficits, hyperactivity-
impulsivity, and proneness to aggression, known as the 
“hot” or “why” EF network

Nigg, J. T., & Casey, B. (2005).  An integrative theory of attention-deficit/hyperactivity disorder based on the cognitive 
and affective neurosciences.  Development and Psychology, 17, 785-806.

Castellanos, X., Sonuga-Barke, E., Milham, M., & Tannock, R. (2006).  Characterizing cognition in ADHD: Beyond 
executive dysfunction.  Trends in Cognitive Science, 10, 117-123.

Sagvolden, T., Johansen, E. B., Aase, H., & Russell, V. A. (2005).  A dynamic developmental theory of attention-
deficit/hyperactivity disorder (ADHD) predominantly hyperactive-impulsive and combined subtypes.  Behavioral 
and Brain Sciences, 28, 397-408.

How Does ADHD Fit Into EF?

EF Comprises 2 Broadband Domains

Inhibition:
Motor, 
Verbal, 

Cognitive &
Emotional

Meta-Cognition:
Nonverbal WM

Verbal WM
Planning/Problem-solving
Emotional self-regulation

Hyperactivity-
Impulsivity

Inattention

Where does 
ADHD fit into 

them?
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Building a Theory of EF and ADHD:
Linking Inhibition, Self-Control, and 

the Executive Functions

Building Blocks of A Theory

• Start with a theory of normal
• Inhibition creates the foundation for self-

regulation and EF
• Inhibition comprises three related 

processes:
1. Inhibiting the prepotent or dominant response 

(motor, verbal, cognitive, & emotion)
2. Interrupting ongoing behavior
3. Interference control:  Protecting the EFs from 

distraction
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What is Self-Regulation?

Self-regulation can be defined as:
1. Any action a person directs toward one’s self (a 

behavior-to-the-self)
2. So as to change their own subsequent behavior 

from what they otherwise would have done
3. In order to change the likelihood of a future 

consequence
You cannot direct an action at yourself without 

inhibiting your responses to the ongoing 
environment – they are mutually exclusive

What is EF?
• An executive function can be defined as a major 

type of action-to-the-self (a type of self-regulation)
• There are 6-7 major types of EFs:

– Self-Awareness (meta-cognition)
– Inhibition and interference Control
– Nonverbal and verbal working memory
– Emotional - motivational self-regulation
– Planning and problem-solving

• All can be redefined as actions-to-the-self
• Each likely develops by behavior being turned on 

the self and then internalized (privatized, inhibited)
• They likely develop in a step-wise hierarchy - Each 

needs the earlier ones to function well
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Development of Privatization of Human 
Actions to the Self

Behavior directed
at others

Behavior directed
back to the self

Private behavior
or thinking

The Internalization (or Privatization) of Outward Behavior

Overt-Public Semi-Overt Covert-Mental

What are the 6 majors types of EF or action-to-the-self?

Self-Restraint
(inhibition)

Motor
Control

Sensing to
the Self

Self-Speech
Emotion to

the Self
Play to
the Self

Self-Directed 
Attention



11

What Arises From Each EF?

Sensing to the Self
(nonverbal working memory)

• Self-awareness (self-directed attention)
• Hindsight, foresight, and anticipation
• Sensing and using time for self-management
• Imitation and vicarious learning

– Using the experiences of another for self-change

• Reciprocal exchange (sharing & trading)
– Both immediate exchange and delayed reciprocity

• Social cooperation and coalition formation
– Achieving together what one cannot do alone

Self-Speech
(Verbal Working Memory)

• Descriptions to the self

• Self-instructions

• Rule and meta-rule development

• Self-organization

• Listening, viewing, and reading 
comprehension

• Moral regulation of behavior 
– (rules concerning the long-term consequences of 

one’s actions for self and others)
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Emotion to the Self
• Inhibition of initial strong emotions

• Modifying emotional states 
– Distraction, re-appraisal, situation modification & 

selection

• Creating new emotions
– Using visual imagery and self-speech about past 

experiences associated with the desired emotion

• Creating intrinsic motivation (drive states)
– fueling future-directed behavior in the absence of 

immediate consequences by imagining and self-
verbalizing those consequences

Koole, S. L. et al. (2011).  Handbook of Self-Regulation (2nd Ed.) (pp. 22-40).  New York: Guilford.
Gross, J. J. (1998).  Review of General Psychology, 2, 271-299.
Gross, J. J. & John, O. P. (2003).  Journal of Personality and Social Psychology, 85, 348-362.

Play to the Self
(Planning, Problem-Solving)

• Reconstitution: 
– Analysis (taking apart) and synthesis (recombining) 

information being held in mind

• Planning:
– Generating multiple options toward a goal

• Goal-directed innovation (problem-solving)
– Recombining mental information to get new ideas

• Rapidly assembling complex, hierarchical goal 
directed ideas into statements and behavior into 
sustained actions



13

The Two-Level View of Self-Regulation

EF Level

4 Stages at the Automatic Level of Human Action

Situation Attention Appraisal Response

Feedback Loop

Self-Awareness & Monitoring

Inhibition
Working 
Memory

Emotion 
Regulation

Planning &
Problem-
Solving

Rating Scales of EF in Daily Life 
Reveal 5 Major Inter-Related Factors

• Self-Restraint (Inhibition)
– Cognitive, behavioral, verbal, emotional

• Self-Management to Time
– Consideration of past and future consequences before acting; 

managing self relative to time and deadlines

• Self-Organization & Problem-Solving
– Innovating, planning possible response options, problem-solving 

to overcome obstacles to goals, rapid assembly and 
performance of novel goal-directed behavior

• Self-Motivation
– Substituting positive goal-supporting emotions for negative goal-

destructive ones

• Self-Regulation of Emotion
From Barkley, R. A. (2011).  The Barkley Deficits in Executive Functioning Scale.
New York: Guilford Press.



14

Anterior-posterior (rostral-caudal) hierarchy 
of cognitive control of behavior

Figure 1. Badre, D. (2008).  Trends in Cognitive Sciences, 12(5), 193-200.

Social Complexity – Interactions & Networks

Increased Valuing of Delayed Outcomes

Extended Time/Space Horizon – Window on Time

Increased Behavioral Complexity/Hierarchies

Neurological Maturation

Increasingly Abstract, Longer-Term Goals

Increased Use of Cultural Means for Goals 

ADHD disrupts the development of 
inhibition and the other self-
directed executive functions 
producing a disorder of self-

regulation across time and so 
interfering with the capacity to 

choose, enact, and sustain actions 
toward goals.
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Anterior-posterior (rostral-caudal) hierarchy 
of cognitive control of behavior

Figure 1. Badre, D. (2008).  Trends in Cognitive Sciences, 12(5), 193-200.

Social Complexity – Interactions & Networks

Increased Valuing of Delayed Outcomes

Extended Time/Space Horizon – Window on Time

Increased Behavioral Complexity/Hierarchies

Neurological Maturation

Increasingly Abstract, Longer-Term Goals

Increased Use of Cultural Means for Goals 

A
D
H
D

ADHD Impairs Executive Functioning and 
Self-Regulation Across Time 
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Understanding ADHD
• ADHD disrupts the 5 levels of EF/SR but 

especially the tactical and higher levels thereby 
creating a disorder of self-regulation across time

• ADHD can be considered as “Time Blindness” or 
a “Temporal Neglect Syndrome” (Myopia to the 
Future)

• It adversely affects the capacity to hierarchically 
organize behavior across time to anticipate the 
future and to pursue one’s long-term goals and 
self-interests (welfare and happiness)

• It’s not an Attention Deficit but an Intention Deficit 
(Inattention to mental events & the future)

Understanding ADHD

It’s a Disorder of:
• Performance, not skill
• Doing what you know, not knowing what to do
• The when and where, not the how or what
• Using your past at the “point of performance”

The point of performance is the place and time 
in your natural settings where you should use 
what you know (but may not)
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Implications for Treatment

• Teaching skills is inadequate 
• The key is to design prosthetic environments around the 

individual to compensate for their EF deficits
• Therefore, effective treatments are always those at the 

“point-of-performance”
• The EF deficits are neuro-genetic in origin
• Therefore, medications may be essential for most (but not 

all) cases – meds are neuro-genetic therapies
• But some evidence suggests some EFs may also be partly 

responsive to direct training
• While ADHD creates a diminished capacity:  Does this 

excuse accountability?  
– (No!  The problem is with time and timing, not with consequences)

More Treatment Implications
• Behavioral treatment is essential for restructuring 

natural settings to assist the EFs
– They provide artificial prosthetic cues to substitute for 

the working memory deficits (signs, lists, cards, charts, 
posters)

– They provide artificial prosthetic consequences in the 
large time gaps between consequences (accountability) 
(i.e., tokens, points, etc.)

– But their effects do not generalize or endure after 
removal because they primarily address the motivational 
deficits in ADHD

• The compassion and willingness of others to make 
accommodations are vital to success

• A chronic disability perspective is most useful
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How can we compensate for EF deficits?
By reverse engineering the EF system

• Externalize important information at key points of 
performance

• Externalize time and time periods related to tasks 
and important deadlines

• Break up lengthy tasks or ones spanning long 
periods of time into many small steps

• Externalize sources of motivation 
• Externalize mental problem-solving
• Replenish the SR Resource Pool (Willpower)
• Practice incorporating the 5 strategies for emotional 

regulation in daily life activities

Externalizing Working Memory
• Use externally (outside the individual) 

represented forms of information to remind the 
individual what is to be done at the point of 
performance

• This can be done by using sticky notes, cues, 
cards, lists, posters, signs, and other prompts of 
critical reminders at the point of performance

• For older kids and adults, also use personal 
journals, digital recording devices, Watch-Minder 
watches, day planners, personal organizers, 
computer organizers
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Externalizing Time and the Future 

Make time physical, external, and 
obvious
• timers, clocks, counters, and anything else that 

can signal time’s passing

Break down future projects and goals 
into small pieces and do a piece a day 
(or more frequently). 

Bring the Es, Rs, & Os of life close 
together

Make Motivation External

• Identify tasks and settings in which 
consequences are too delayed or nonexistent

• Put artificial consequences into these large 
gaps in time
– Tokens, points, prizes, praise, privileges

• Increase accountability to others – more 
frequent check-ins with others to see that 
work is being done, goals are being met
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Make Problem-Solving Manual

• When tasks normally require mental 
problem-solving (manipulating mental 
information, generating multiple ideas, etc.) 
make the mental information external, 
physical, or manual

• For math, use marbles, number lines, an 
abacas, etc. and calculators 

• For words, use cards, paper, computer word 
processing programs

Replenishing the EF/SR Resource Pool

S-R Fuel Tank
(Willpower)

Greater Rewards 
and Positive 

Emotions

Statements of Self-
Efficacy and 

Encouragement

10 minute breaks 
between EF/SR 

tasks

3+ minutes of 
relaxation or 
meditation

Visualizing and talking 
about future rewards 
before and during SR 

demanding tasks

Routine physical 
exercise;  Also
Glucose ingestion

Adapted from Bauer, I. M. & Baumeister, R. F. (2011).  Self-regulatory strength.  In K. Vohs & R. Baumeister (Eds.), 
Handbook of Self-Regulation (2nd ed.) (pp. 64-82).  New York: Guilford Press

Regular limited 
practice using 
EF/SR and the 
Willpower Pool can 
increase later pool 
capacity.  However, 
the capacity may 
eventually diminish 
once practice is 
terminated.
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Conclusions
• The EF/SR system is multi-leveled and arranged in 

a hierarchy over maturation

• ADHD disrupts behavioral inhibition and the 
internalization of the instrumental self-directed EFs 
producing a cascading of deficits into higher levels 
of EF

• By disrupting EF/SR, ADHD affects the capacity to :
– Self-restrain or inhibit behavior, thoughts, words, emotions

– Self-manage to time; anticipate and prepare for the future

– Self-organize and problem solve across time

– Self-motivate across time

– Self-regulate emotions across time

Conclusions
• Behavior in people with ADHD cannot be hierarchically 

organized and sustained in support of longer term goals 
and welfare

• This results in a serious and pervasive disorder of self-
regulation across time and settings and impaired social 
functioning

• It also prevents them from dealing effectively with the 
probable future and pursuing one’s long-term goals and 
welfare

• Thereby requiring the design of prosthetic environments 
that compensate for EF/SR deficits while using neuro-
genetic medicines to temporarily improve or normalize 
the instrumental self-directed EFs
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Thank You!

I invite you to take more of my 
courses on this website at your 

convenience

Also, please visit Guilford.com to learn 
more about my latest products


