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Attention deficit hyperactivity disorder (ADHD) is one
of the most common childhood disorders and can
continue through adolescence and adulthood.
According to Oakland and Brue (2002), “"From 6% to
8% of school-aged children (approximately 2 to 3
million) are affected in the United States.” Treatment

of ADHD ranges from many types of medications that
are stimulants to more natural remedies. In this
study we will take a look at our brain and how it
functions with ADHD, the symptoms of ADHD,
treatment options as well as ways to support children
with ADHD.




Inattention Hyperactivity




Deﬁnmg ADHD: Symptoms

Often fidgets or squirms about
when seated

Is easily distracted

Talks out of turn

Has trouble with follow through
Has difficulty staying on task
Shifts rapidly from one task to
another without completing first
task or activity

Seems unable to play quietly
Talks excessively

Frequently interrupts or intrudes
Seldom listens attentively

Is disorganized: loses
assignments, pencils, toys.

Often seems unaware of
consequences and so engages
in potentially dangerous
behavior. (Allen & Bowdery,
2010)
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" Make recommendations about how to manage cope with weaknesses, utilize strengths, and
/ improve functioning
O



WHAT IS NEUROPSYCHOLOGY?

» Neuropsychology is the study of the effects
of lesions or dysfunctions of the Central
Nervous System (CNS) on cognition and
behaviour.

The regions of interest are the cortex of the
two brain hemispheres, the sub-cortical
structures (such as thalamus, basal
ganglia, hypothalamus, and amygdala) and
the main connecting white matter fibres.
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THE AIMS OF NP

Neuropsychology is useful for both
research and clinical purposes:

1. It explores the functional architecture of the
mind and its neural correlates;

2. It provides patients with a diagnosis and
possibly with rehabilitative recommendations.

No research is possible without a clear
understanding of the nature of the deficit.
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Problems in current
psychopathology diagnosis

Defined by clusters of signs & symptoms, but not primary
aspects of behavior or brain functioning

Poor validity: A system created for reliability
= Heterogeneity of DSM/ICD categories (polythetic criteria sets)
= Extensive co-morbidity: Multiple mechanisms

= Result: difficult to relate diagnoses to genes, particular brain
circuits, or basic behavioral mechanisms;

= AND: our diagnostic system drives research grants, journal
publications, clinical trials, and regulatory agencies j
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RDoC: Candidate Domains/Constructs

and Units of Analysis (v. 1.0)

DRAFT RESEARCH DOMAIN CRITERIA MATRIX

v. 3.4, §/307/2011

——————————— UNITS OF ANALYSIS - - - — = —= - === =-

DOMAINS FCONSTRUCTS Ganas Maolaculas Calls Circuits Physiology Bahavior |Sslf-Reports Paradigms

Negative Valenoe Systems
dcute threst [“fear]
Potential threst [“anxiety®)
Sustained threat
Loss

Frustrative nonrevward

Pasitive Valence Systems
Approach motvaton
Initial responsivenass b mward
Sustained responsiveness to reward
Reward leaming

Habit

Cognitive Systems
attertion
Perception
Working memory
Declarative mearnory
Lengquage behavior
Cognitive (effartful) contral

Systems for Social Processes
Imitation, theony of mind
Sooal dominance

Faoal axpression identification
Attachment/separation fear
Self-reprasentation areas

Arousal / Regulatory Systems
Arousal B regulation (multiple)
Pesting state ackiviky

Construct: A concept summarizing data about a specified functional
dimension of behavior (and implementing genes and circuits).
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Barkley’'s Model of Behavioral Inhibition

Behavioral Inhibition

Inhibit Prepotent response
Stop an ongoing response
Interference control

/

Working Memory

Holding eventsinmind

Manipulating oractingonthe eventis
Initiation of complex behavior sequences
Retrospective function (hindsight)
Prospedive fundction (foresight)
Anticipatoryset

Senseof Time

Cross-temporal organization of behavior

Self-regulation of Internalization of speech Reconstitution
ffect/motivation/arousal Description andreflection Analysis andsynthesis of behavior
Smotional sglf-contrcfl) Rule-govemed behavior{instruction) Verbal fluency / behavioral fluency
Objectivity / social perspective taking groblen;solv;ngllself—c;ues:lonm'g Sohal dilreclteq be‘htgvnoralcreatrvdy
Selfregulation of drive and motivation eneration of rules and meta-rules ehavioral simulations
Moral reasoning Syntax of behavior

Regulation of arousalin the service of
Goal —directed action
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Motor control / fluency / syntax

Inhibiting task — irrelevant responses
Excluding goal directed responses
Execution of novel / complex motor sequences
Goal directed persistence
Sensitivity to response feedback
Task gerRRGEEsEReoN alNewing disruption
Control of behavior by internally
Represented information
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® Cognitive-Energetic Model

fes defects at

el \\ /

® Cognitive mechanisms (e.g., response output)
A ®* Energetic mechanisms (e.g., activation; effort)
®* Managemer?! systems







4 stages of the computational mechanisms of attention




3 distinct energetic pools

) EFFORT

& activation.




3 distinct energetic pools

AROUSAL




3 distinct energetic pools

* C) ACTIVATION

tonic physiologic readiness to response:

® Associated wi



Overriding management or executive system

with prefrontal cortex



ADHD: NEUROPSYCHOLOGICAL
THEORIES

| MANAGEMENT f EXECUTIVE FUNCTION I
e S

e

{ EFFORT |

{ ACTIVATION |

CENTRAL RESPONSE
—* ENCODING }_‘ PROCESSING ‘-DHG.!HII!LTII]H

Figure 1. The cognitive—energetic model contains three levels. The upper
level is the executive control system. The middle level contains the energetic
poals: arousal, effort, and activation. A lower level contains the encoding
stage, a central stage for m-=rru:|r_gr search and a motor stage. The three levels
are interactive wlth E%B-Sﬁ#glll E[@ a bottom-up stream. Reprinted

’rrc-rr|5-=ﬂ:|-=antll'-'|]1}"ﬂw| permission by Elsevier Inc.




slower and more variable in RTs than controls

varies more than controls as a function of event rat e.g., faster












behavior

F-

®* aggressiveness or clumsiness, related to poor modulation of motor activities (e.g., breaks
toys, hurts others unintentionally)
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* neurophysiolog
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Evaluation Components

Clinical Interview

Mental Status Examination

Family Interview

Behavioral Observation
Standardized Psychometric Testing
Interpretive Report

Integrated Feedback Session




Neuropsychological Domains

Frocessing
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NEUROPSYCHOLOGY OF
ATTENTION

Wi



Neuropsychological Evaluation

- Has the capacity to...

- Assess ADHD patient’s unique collection of skills

- ldentify comorbid conditions associated with
development or mood/conduct

- Allow for the consideration of personalized treatment
plans
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Lifetime Course of ADHD Symptoms:
Inattention Domain

Childhood

Doesn't listen Slow, inefficient, disorgani

Mo follow through FParalyzing procrastina

| oses important items Poor time manage

AFS DVagmashc and Stahshoal Memusd af Afenlad Disovckars, Foarth Eoioy (DS TR 2000
Wiesss MO, Weisg JE. O CFa Peyecih 3200 ES=uppl 3. FT-3T




Lifetime Course of ADHD Symptoms:
Hyperactivity/Impulsivity Domain

Childhood Adult

Squirming, hidgeting Inefficiencies at vOrk

Runs/cimbs excessively Drives tao’ as

.-~

On the go/driven by motor Can't tolerate frustratior

Blurts out answers Makes inappropriate comments

/o

APA. Diagnostic and Srarvistical Manual of Mental! Disorders,
Weiss MID,L Weiss JR_ J Clin Psych_ 2004 .65(suppl 3):27-37.

Fourth Egdition (DSM-IV-TR). 2000



“Executive Functions”

control and coordinate your other cognitive abilities and behaviors

Who we are our lives, how

then execute those plans guided by our executive




into organizational regulatory abilities
Organization gathering information and structuring it for evaluation
Regulation evaluating the available information modulating your

responses to the environment nay be

ating it would
"""""" ‘ ge thinking and
reasoning axecutive function is

called prospecti



Organization:

egulation: 1l regulation,

monitoring internc ating and inhibiting context-

specific behavior, moral reasoning, decision-making




administrative

behaviors.



eir behavior

or associated with

retrieving informatic .
- Trouble planning for the future

Frequent ‘““policing” by others to monitor the
appropriateness of their actions




®* Neuropsychology

®* Questions to think about in neuropsychology

brain regions?

* Impulsivity

®* Hyperactivity



Executive Function

Regulates, controls and manages
thought and actions

Inhibition

Cognitie lexbity




d to tailor

recomme al planning

® |n order to increase valic ¢ ressions

(f ®* There are coexisting medical conditions (e.g., epilepsy)
@




ATTENTION ASSESSMENT




* OBJECT BA

e SPATIAL BASED ATTENTION

® JOINT ATTENTION
@







1ental flexibility
as required

Baron, 2004




tedious, sedentary

* failure to complete tasks, chores, schoolwork, etc.



* Difficulty initiating and sustaining attention

ng or is unable to




® Avoidance of, or aversion to, tasks require sustained attention




* Distractibility

® sensory distractibility

otor distractibility inhibit responses to

stimulus ¢ ocation of attention.




* difficulty shifting attention

* difficulty attending to more than one task

extraordinc



organization and prioritization

®* loses or misplaces belongings or necessary things

* Difficulty prioritizing tasks

* forgetfulness, ments, fails to remember

gym clothes, etc.
, with similarly poor time

management s«iils



complex instructions

that has just been

transferring informatior




(TEA)

(TEA-Ch

ATTENTION DEFICIT HYPERACTIVITY
DISORDER (ADHD)

NSE c,

\ & \%?

> "dé'-&’

Maoderator: Dr. G, Bezboruah Presenter : Dr. Nishant
Prot. & HOO AN |
Deptt. Of Pediatrics OMOH






Neuropsychological Test

Color Word (D-KEFS) Inhibition

Trails Making (D-KEFS), IED Set Shifting

(CANTAB), Letter-Number Test (WAIS)

Stockings of Cambridge (CANTAB) Planning/Organizing

Symbol Search (WAIS/WISC) Task Monitoring, Initiating

Digit Span, Arithmetic, Letter-Number = Working Memory

Test (WAIS/WISC)

Coding (WAIS) Initiating

Matrix (WAIS) Inhibition, Spatial Working
Memory
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Neuropsychological Tests

Basic Attention
* Digit Span, Word Span, Number Letter recall, simple cancellation tasks

C-‘::nmplex Attention

® Auditory Consonant Trigrams, Digit Span Reversed, Number Letter Sequencing,

Paced Serial Addition Test (PASA
Inhibition
® Stroop Color Word Test,
* Attention, Inhibition, Response Set of the NEPSY
® Stroop tasks on the DKEFS,
Executive Functions
® Task planning: Tower Test of the DKEFS; Route Finding on the NEPSY
® Abstract thinking, logical reasoning: 20 Questions, Similarities, Word Reasoning
Hyperactivity
® Statue test on the NEPSY
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* \The 2 and 7 Selective Attention Test was developeditorassess sustained and selective aspects of .\ ' aftention

(Cicerone & Azulay, 2002; Ruff & Allen; 1996).

memory |

1), which posit

* Two types of trials are pre
W,

* Automatic Detection trials, in which the target numbers are presented among : Selecting targets from different stimulus
categories represents parallel search or even automatic information processing. This categorical difference between letters and numbers
is overlearned, and hence subject to automatic processing even in semiliterate individuals ( Ruff & Allen, 1996).

. + In contrast, selecting targets from
the same stimulus category requires serial search or controlled information processing, i.e., working memory and effortful processing of
stimulus characteristics are required to effectively select targets from distractors ( Ruff & Allen, 1996; Ruff, Neiman, Allen, Farrow, &
Wylie, 1992; Strauss et al., 2006).




Figare X11: Visea) Search and Attention Test, Man, 69 years old, fiest grade - 30
¢ years of instisutionalisatzon (Patient of Figure 1) :
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® Selective atte ch scores and

* sustained attention is meas mber of correctly identified targets during

A

the allotted 5-min duration), and Total Accuracy (number of targets identified during the 5-min duration
divided by the number of possible targets) scores.

n the test manual several discrepancy analysis procedures are further provided in order to evaluate
performance on various aspects of selective attention { Ruit & Allen, 1996).




1§ CANCELLATION TESTS
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CANCELLATION

Demsanstaati on lee A

AR [ AL AL

Saampde Jrom A

A Al AL A
A AR AA
Al A A

"WHEN | SAY GO, DRAW A LINE THROUGH EACH RED SQUARE AND YELLOW TRIANGLE."

DR ANAHITA KHORRAMI BRAIN AND COGNITION CLINIC 5/25/2019




\_/ -

* Attention [ : y Disorder Rating Scale-IV

— Home Version
O




* go/no-go tas_
®* Go trials
O



inefficiency in the functioning of a right hemispheric, fre

parietal attention system vigilant attention

alerting’ system
distinct from P atomically distinct

supramodal attentional systems — respectively



seconds rather than

minutes sensitively measured in situations where routine:

action cycles

* .SUSTAIN ATTEN: ended periods of test

performance, as originally proposed b









®* arousal

®* and goal representation.




®* Do you read something and then find you haven't
been thinking about what you're reading?

®* Do you find you forgot whether you turned off a
light or fire, or locked the door?

®* Do you fail to hear people speaking to you when you s
are doing something else? g

®* Do you fail to hear people speaking to you wh
are doing something else?

F-

doing one thi



A peripheral cue appears (illumination of the left box) The target appears at the cue location

flanker task (
= Subject focuses on the center fixation point — no eye moveme
= The stimuli flashes just outside of the foveal region of ma
resolution (flank).
1en a target appears at the site of flank with 80%
e target appears at the expected lo«

] Attention network task



d Human may learn to go
against

U For instahce he/she
may learn

IS involves
2 attention

cue like
COGNITION CLINIC



Valid trial - +

.......... Invalid trial

o Invqlid Cue ) MNeutral trial

Time

®* How does cue affect performance? “0me
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- Taék lasts fo 4 minutes.

r



®* Total AD|

( ®* N=271 for ADHD children/adolescents 6-17 years.
O




* Oy ability overall (e.g., high
Ievels sugge: of speed of responses (fluctuating

attention from ’rrlal to ‘|'I‘ICI|)
@




| Iock
ye, hit RT 1S, hit SE |SI




n of the
extend

( v Ages 15-adul’r use versions A & B with 25 items each




. 20 sec for




HRNB Trail-Making Test Part A




HRNB Trail-Making Test Part B

e
i ||| ."'FH‘\"'
\ &) (8)
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Trall Making Test 8

Education: TimeasScora:
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encil to
aspondent

stween pink and
yellow. The = 0o - ded, along with

ance dysfunction,
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r

contexts.

®  Validity of the
neuropsychological populations.

cross-cultural and spe

es.

variety of clinical and




test of visual attention and tas
switching ct a

e fest

visual search speed, scanning,

«««««««« processing, mental flexibility, as well as executive functioning: | BRI V3R (o]

detecting ntia.



Halstead-Reitan battery

frontal lobe

second part 2en numbers

executive functioning irst is used

primarily to ex cognitive processing speec

r



of divided attention and rapid information

processing

3 letters to remember

* S/he is then told to count backwards from a certain

number until told to stop. (Children count backward by
Is; adults by 3s.)




divided attention sustained auditory attention and
information processing speed

math calculation skills

J e.
e one heard

ontinuing to do this

with eac A N

® Baron cautions against interpreting scores below 9.5 years
O with this measure.




2) Working memory and updating

3) Set-shifting and task-switching

4) Interference control




® ADHD vs. control differences most consistently seen in
* stop-signal reaction time (SSRT) (82% of 27 studies)
® CPT omission errors (77 % of 30 studies)

- promising

® 75% of spatial WM w /sign group differences
® * 55% of verbal WM w/sign group differences
/3 ®* WCST more weakly related to ADHD than other EF measures



Ability to control impulses and stop one’s own
behavior at the appropriate time

Test
Color Word (D-KEFS)
BRIEF examples
Interrupts or disrupts group activities
Has trouble putting on the brakes
Says/does things impulsively without thinking
Makes decisions that get them into trouble

DR ANAHITA KHORRAMI BRAIN AND COGNITION CLINIC
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®* TESTING OF OUR CAPACITY TO DIRECT ATTENTION ( )

Ann Arbor,

mental state called . Unfortunately, this
mental resource e oply. One goal of the research outlined

here is to help restore and
. (Resilience.org, 27 March 2012)




For example,
occurs with the
effect of the Stroop
word recognition
to the Stroop effect.
vords without much effort or
e in the Stroop task.

® The "Speed c a situation of incongruency between words and
colors, when the task arlier than the color information and results in processing
confusion. On the other hand, w lags behind the word information, a decision can be made

P

7

before the conflicting color information o

ALLEL DISTRIBUTED PROCESSING MODEL

Different tasks develop different processing pathways, and practice, as well as biological wiring, create different pathway strengths. Consequently it is/strength,

ot speed, that is basic. Additionally, the degree of automaticity is a function of the strength of each pathway. What this means for the Stroop task is that if two
pathwavs are active simultaneously and the pathway that \eods to Yae iesponze is stronger (naming words), no interference aczurs. However, if gyvo pathways
are @ctive simultaneously and the pathway that leads to the response is weaker (naming the color of the word), interference results.
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Delis, D.C., Kaplan, E., & Kramer, J.H. (2001). Delis-kaplan executive function system (d-kefs). San Antonio, TX: Pearson Education.




red blue red

green red blue
red blue green
blue green red
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red blue red

green red blue
red blue green
blue green red
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Barkley’'s Model of Behavioral Inhibition

Behavioral Inhibition

Inhibit Prepotent response
Stop an ongoing response
Interference control

/

Working Memory

Holding eventsinmind

Manipulating oractingonthe eventis
Initiation of complex behavior sequences
Retrospective function (hindsight)
Prospedive fundction (foresight)
Anticipatoryset

Senseof Time

Cross-temporal organization of behavior

Self-regulation of Internalization of speech Reconstitution
ffect/motivation/arousal Description andreflection Analysis andsynthesis of behavior
Smotional sglf-contrcfl) Rule-govemed behavior{instruction) Verbal fluency / behavioral fluency
Objectivity / social perspective taking groblen;solv;ngllself—c;ues:lonm'g Sohal dilreclteq be‘htgvnoralcreatrvdy
Selfregulation of drive and motivation eneration of rules and meta-rules ehavioral simulations
Moral reasoning Syntax of behavior

Regulation of arousalin the service of
Goal —directed action

DR ANAHITA KHORRAMI
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\ /

Motor control / fluency / syntax

Inhibiting task — irrelevant responses
Excluding goal directed responses
Execution of novel / complex motor sequences
Goal directed persistence
Sensitivity to response feedback
Task gerRRGEEsEReoN alNewing disruption
Control of behavior by internally
Represented information
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Fixation o Fixation (3 _— Stop signal

‘Critical” f stop | N
direetion O » : Hyml |
. e .I"':r |

“Stop”

'J"'p'rfll.-..'-r_'r:'_ra'-:'c.'."'[ ® ] [«] [ ][ ‘ ]:;S;I; [
direction 1 delay |

Sms 2000ms S0 2000ms Ic|_-_':|1: stop signal
il respome”

r



measures inhibition of a response

that has already been initiated

slower to respond to the stop signal



® Although functional and structural imaging studies in humans have implicated
and circuitry in the mediation of this form of response control, the precis
roles of the cortex and basal ganglia in SSRT performance are far from understood.

OF),
ask. Lesions to

OF slowed SSRT IL or the STN had no effect ego-signal
(GoRT), b '







Ability to move from one situation, activity, or part of a
problem to another as the condition demands

Test
Trails Making (D-KEFS)
Intra-Extra Dimensional Shift Set (CANTAB),
BRIEF examples
Tries the same approach even when it does not work
Has trouble moving from activity to activity
Resists accepting a ditferent solution
Experiences anxiety, or extreme anger when things change

R ANAHITA KHORRAMI BRAIN AND COGNITION CLINIC 5/25/2019 10

Roth, R.M., Isquith, P.K., & Gioia, G.A. (2005). Behavior rating inventory of executive function-adult version: Professional manual. Lutz, FL: PAR
Psvcholorical Assessment Resources, Inc,



Switch between connecting the numbers and letters

Begin at number 1 and draw a line from 1 to A, Ato 2, 2
to B, B to 3 and so on until you reach the end

G H I B C
10 2 4
7 8 9 Elti[l St:jalrt 3 D
6 A
F E
R ANAHITA KHORRAMI BRAIN AND COGNITION CLINIC 525/201 9 10

Delis, D.C., Kaplan, E., & Kramer, J.H. (2001). Delis-kaplan executive function system (d-kefs). San Antonio, TX: Pearson Education.
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WCST = WISCONSINE
1\) CS
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ort By Color Sort by Number Sort By Shape
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Simple Discrimination SD

Compound Discrimination C_[)

Compound Discrimination CD

Intradimensional Shift IDS

Extradimenstonal Shilt EDS

Ti=
R
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Ability to begin a task and independently generate
ideas, responses, or problem solving strategies
Test
Coding, Symbol Search, and Matrix (WAIS/WISC), Color
Word and Trails Making (D-KEFS)
BRIEF examples
Lies around the house a lot (couch potato)
Has good ideas but does not get the job done
Needs extensive reminders to begin a task
Has trouble getting started on tasks

R ANAHITA KHORRAMI BRAIN AND COGNITION CLINIC 5/25/2019 11
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—— ADHD Medicated —8— ADHD Unmedicated Control

S ~
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NONSPECIFIC TEST WHICH NEED ATTENTION J

o

Macical & Sclence

ROCFT

Rey-Osterrieth Complex Figure
Test

w— D SCTOMTIIININ NG COM
BRAIN AND COGNITION CLINIC




Helistic Strategy

Tl cI Tzﬁ =Ims Piecomeal Strategy

N T
\],
: *&

- —

-~

-'- -

Contrel: Accuracy « 32, Sralgy « 5 Control Accuracy « 24 Shakgy « 2

Time = 75 sec

Time = 126 sec

116

Ncoholle: Azzuracy = 27, Srawgy =
Tare: = 158 $¢C



®Visuospatial abilities, memory, attention, planning, =%

and working memory



®* Immediate recall: emory.

®* Delayed recall (20—30 minutes ‘asked to draw the figure
rom m draw the figure from memory;
the Immedic dental memory. Each copy is scored
for the accurate reproc - specific design elements. Additionally, the test

administrator can note their qualitative observations regarding the examinee's approach to the task and the
effectiveness of any apparent strategy use




Linguistic

Target stimulus Right-hemisphere Left-hemisphere
patients patients

~

)
)

BN MNNMNMNMN

MNMonlinguistic

Target stimulus Right-hemisphere Left-hemisphere
patients patients

aoo

BRAIN AND C




\_/ -

* The person i : gs to the neglected side if they

shift their head position to bring the item to the other side of the
¢ visual field




PARIETAL LOBE |

BRAIN AND COG



Copying: Spontaneous drawing:

—
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OBJECT BASED ATTENTION



The embedded
figures test — task
Is to find all the
objects in this
figure.

AAAAAAAAAAAAAAAAA
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Dissociation of working memory impairments and attention-
deficit/hyperactivity disorder in the brain

Aaron T f'u’lattfell:l,a'b" Susan Whitfield-Gabrieli, ® Joseph EIien:Ierrn;am,':‘"d Thomas Snencer,':'d Ariel Elrl:n.mn,':'d Ronna
Fried,%® and John D.E. Gabrieli®®

Author information = Article notes = Copyright and License information

Abstract Go to:

Prevailing neuropsvchological models of attention-deficit’hyperactivity disorder (ADHD) propose that
ADHD arises from deficits in executive functions such as working memory, but accumulating clinical
evidence suggests a dissociation between ADHD and executive dysfunctions. This study examined
whether ADHD and working memory capacity are behaviorally and neurobiologically separable using
functional magnetic resonance imaging (fMRI). Participants diagnosed with ADHD in childhood who
subsequently remitted or persisted in their diagnosis as adults were characterized at follow-up 1n adulthood
as either impaired or unimpaired in spatial working memory relative to controls who never had ADHD.
ADHD participants with impaired spatial working memory performed worse than controls and ADHD
participants with unimpaired working memory during an n-back working memory task while being
scanned. Both controls and ADHD participants with unimpaired working memory exhibited sigmificant
linearly increasing activation in the inferior frontal junction, precuneus, lingual gyrus, and cerebellum as a
function of working-memory load, and these activations did not differ significantly between these groups.
ADHD participants with impaired working memory exhibited significant hypoactivation in the same
regions, which was significantly different than both control participants and ADHD participants with
unimpaired working memory. These findings support both a behavioral and neurobiological dissociation
between ADHD and working memory capacity.
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emotional and physical state of an individual
uninterested in their surroundings

temporary state
can be a chronic and pervasive stres

- .- . Boredom can weigh heavy on an individual's health and well-being.

* Being bored at work can lead fo acute problems suchas - - -
. .Interms of behavior, boredom has bee

such as ing binge eating, drug and alcohol abuse ;-
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paying attention to the internal information thoughts or fee
external information ., environmental stimuli |

having difficulty paying attentic

environment is responsible for our av: (e.g., "this task is
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