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Behavioral Therapy 

ÅSeeks to modify unwanted behavior (i.e. anxiety)

Å'ÏÁÌȡ ÃÈÁÎÇÅ ÐÁÔÉÅÎÔȭÓ ÒÅÓÐÏÎÓÅ ÔÏ ÅÎÖÉÒÏÎÍÅÎÔ

ÅConditioning and reinforcement Ą behavior

ÅTherapy aims to alter conditioning/reinforcements



Conditioning

ÅLinking of stimulus to response
Å0ÁÖÌÏÖȭÓ ÄÏÇ

ÅStimulus: Ringing of a bell

ÅResponse: Salivation

ÅClassical

ÅOperant

Maxxl/Wikipedia



Classical Conditioning

ÅUnconditioned stimulus and response
ÅNatural stimulus for a particular response

ÅFood and salivation

ÅConditioned stimulus and response
ÅUnnatural stimulus for a particular response

ÅBell and salivation

ÅOften response is involuntary
ÅSalivation

ÅFear



Classical Conditioning

ÅClinical example: Enuresis alarms
ÅTreatment for bed wetting (enuresis)

ÅWater-ÓÅÎÓÉÔÉÖÅ ÐÁÄ ÕÎÄÅÒ ÃÈÉÌÄȭÓ ÓÈÅÅÔ

ÅAlarm awakens child

ÅOver time, child awakens from sensation to urinate

ÅUnconditioned stimulus and response
ÅAlarm Ą awakening

ÅConditioned stimulus and response
ÅUrinary fullness Ą awakening



Operant Conditioning

ÅBehavior from reward or punishment

ÅReinforces or decreases voluntary behaviors

ÅOften deals with voluntary behavior 

Curtis Neveu/Wikipedia



Operant Conditioning

ÅReinforcement: frequency of behavior (response)

ÅPositive reinforcement
ÅBehavior Ą rewardĄ fᴻrequency 

ÅChild rewarded for good behavior Ąᴻ ÇÏÏÄ ÂÅÈÁÖÉÏÒ



Operant Conditioning

ÅNegative reinforcement
ÅBehavior  Ą removal of aversivestimulus 

ÅȰ.ÅÇÁÔÉÖÅ ÒÅÉÎÆÏÒÃÅÒȱ
Å3ÏÍÅÔÈÉÎÇ ÙÏÕ ÄÏÎȭÔ ×ÁÎÔ

ÅChanges behavior

ÅWearing sunscreen to avoid sunburn

ÅChild cleans room to avoid parent yelling

ÅDifferent from punishment
ÅBehavior increasesfrom stimulus (sunburn, yelling)

ÅPunishment Ą less behavior



Operant Conditioning

ÅPunishment: Ȣ frequency of behavior 

ÅPositive punishment
ÅBehavior Ą aversive stimulus Ąᴽ ÆÒÅÑÕÅÎÃÙ 

ÅNegative punishment
ÅBehavior Ą removal of desired stimulus Ąᴽ ÆÒÅÑÕÅÎÃÙ



Operant Condition Quadrants



Extinction 

ÅGradual weakening of conditioned response 

ÅClassical conditioning:
ÅConditioned and unconditioned stimuli no longer linked

ÅOperant conditioning
ÅBehavior no longer reinforced

ÅRemove reward/punishment 



Other Learning Processes

ÅHabituation
ÅRepeated exposure Ą less response

ÅChild becomes accustomed to MD visits Ą less anxiety

ÅSensitization
ÅRepeated exposure Ąmore response

ÅMore MD visits for child Ąmore anxiety 



Transference

ÅUnconscious projection by patient onto others

Å/ÆÔÅÎ ÆÅÅÌÉÎÇÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÐÁÔÉÅÎÔȭÓ ÐÁÓÔ

ÅPatient responds to clinician as a parent
ÅExample: Patient angry with therapist behavior

ÅPatient responds to spouse as a parent



Countertransference

ÅClinician projects onto patient

ÅClinician treats patient as son/daughter



Ego Defenses
Jason Ryan, MD, MPH



Freudian Psychology

ÅId - desire

ÅSuperego ɀsocietal rules, morality

ÅEgo - mediator between id and superego 

Wikipedia/Public Domain



Ego Defenses

ÅAdjustments in reality perception

ÅMostly unconscious

ÅResolve/manage conflict between id and superego

ÅMinimize anxiety

ÅAdaptation to stressful circumstances



Acting Out

ÅAvoiding emotions by bad behavior

ÅAttention seeking, socially inappropriate behavior

ÅExamples:
ÅChild with sick parents misbehaves at school

Å!ÄÏÌÅÓÃÅÎÔ ÅÎÇÁÇÅÓ ÉÎ ÐÒÏÍÉÓÃÕÏÕÓ ÓÅØ ÄÕÒÉÎÇ ÐÁÒÅÎÔÓȭ 
divorce



Denial

ÅRefusing to accept unpleasant reality

ÅExamples:
ÅPatient thinks doctor is wrong about diagnosis 

ÅHeavy drinker believes she drinks socially 

Peter/Flikr



Displacement

ÅDirecting emotions to another person

ÅExample: Patient angry at doctor after injury



Dissociation

ÅDetachment from reality

ÅOften sudden onset after triggering event (i.e. rape)

ÅPatient may appear detached with flat affect

ÅPatient may lose track of time

Pixabay/Public Domain



Repression 

ÅȰ-ÏÔÉÖÁÔÅÄ ÆÏÒÇÅÔÔÉÎÇȱ

ÅUsually forgetting one particular memory/fact

ÅOften something that happened long ago
ÅExample: difficult period of childhood  

ÅFirst defense mechanism described by Freud 

ÅThoughts repressed to avoid guilt



Fixation

ÅFailure to develop beyond a childhood growth stage

ÅOral fixation
ÅStuck in oral phase

ÅThumb sucking, eating, chewing pencils

ÅAdult lives with mother and depends on her



Idealization 

ÅEmphasizing positive thoughts/memories

ÅDe-emphasizing negative thoughts/memories

ÅClassically done with childhood events

ÅȰ/ÕÒ ÆÁÍÉÌÙ ÖÁÃÁÔÉÏÎÓ ×ÅÒÅ ÁÌ×ÁÙÓ ÁÍÁÚÉÎÇȦȱ

Clipart/Public Domain



Identification

ÅMimicking behavior of someone else

ÅCan be positive or negative

ÅChild behaves like school bully with little sister

ÅChild behaves like other child in new school



Intellectualization

ÅAvoiding emotions through reasoning

ÅSpouse going through divorce cites divorce statistics 
to friends to avoid admitting sadness

Clipart/Public Domain



Isolation 

ÅIsolating a distressing memory/event

ÅFailing to experience emotions of event

ÅPerson describes rape without expressing sadness

Clipart/Public Domain



Passive Aggression

ÅConflict with others in non-confrontational manner

ÅHusband uncooperative with wife because he is mad

Clipart/Public Domain



Projection

ÅAttributing feelings/emotions to others

ÅA cheater accuses a classmate of cheating off him 

ÅMan with homosexual impulses accuses another man 
of being attracted to him

Clipart/Public Domain



Rationalization 

ÅDistorting events so outcome is positive

ÅȰ)ȭÍ ÇÌÁÄ ) ÇÏÔ ÆÉÒÅÄȟ ) ÎÅÅÄÅÄ Á ÃÈÁÎÇÅȢȱ

Clipart/Public Domain



Reaction Formation 

ÅOpposite behavior (reaction) to unwanted feelings

ÅMan who craves alcohol preaches abstinence 

ÅWoman despises mother, throws birthday party

ÅParent despises child shows extreme love/affection

Clipart/Public Domain



Regression 

ÅReverting to behavior of younger person/child

ÅStressed adult watches cartoons from childhood

ÅSick adult wants parent to stay in hospital with them

Clipart/Public Domain



Splitting 

ÅCategorizing others at extremes

ÅȰ7ÏÎÄÅÒÆÕÌȱ ÏÒ ȰÈÏÒÒÉÂÌÅȱ ÐÅÏÐÌÅ

ÅPatient likes her doctor but hates nurse

ÅCommon in borderline personality disorder

Clipart/Public Domain



Sublimation 

ÅUsing negative emotions in a positive way

ÅAnxious person becomes a security guard

ÅAggressive person becomes a boxer



Altruism

ÅPractice of concern for others

ÅCaring for others to reduce stress/anxiety

ÅCancer survivors help others with same disease

Clipart/Public Domain



Suppression 

ÅConscious defense mechanism 

ÅDone intentionally to relive stress/anxiety

ÅIgnoring stressful thoughts/feelings to cope

ÅȰ)ȭÍ ÎÏÔ ÇÏÉÎÇ ÔÏ ÔÈÉÎË ÁÂÏÕÔ ÔÈÁÔ ÎÏ×Ȣȱ



Humor

ÅRelief of anxiety with jokes/laughter

ÅMedical student jokes about board studying 

Clipart/Public Domain



Mature Defenses

ÅSublimation 

ÅAltruism 

ÅSuppression 

ÅHumor



Child Abuse 
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Infant Deprivation 

ÅNormal development requires human interaction

ÅAttachment
ÅChild is repeatedly comforted, cared for

ÅCaregiver consistently meets child's needs

ÅWarm, consistent loving attention



Infant Deprivation 

ÅLack of attachment Ą adverse effects on child

ÅFailure to thrive

ÅPoor development

ÅLack of social skills

ÅDeath



RAD
Reactive Attachment Disorder

ÅDSM-V disorder of attachment

ÅSome similarities to autism spectrum disorders

ÅAssociated with severe early deprivation 

ÅDetached child

ÅUnresponsive to comforting

ÅInhibited (does not show emotions)

ÅWithdrawn/avoidant



DSED
Disinhibited social engagement disorder

ÅDSM-V disorder of attachment

ÅAssociated with severe early deprivation 

ÅLittle/no reluctance to interact with adults

ÅHugging strangers

ÅSitting on lap of stranger



Child Maltreatment

ÅChild (physical) abuse

ÅSexual abuse

ÅEmotional abuse

ÅChild neglect



Child Abuse

ÅInjury to a child by parent or caregiver

ÅCommonly affects children < 1 year of age

ÅPerpetrator usually closest family member (mother)

ÅOften identified by healthcare providers



Child Abuse Injuries
History 

ÅReported minor trauma Ąmajor injury

ÅCaregiver history changes over time

ÅSevere injury blamed on siblings/pets



Child Abuse Injuries
Bruising 

ÅMost common abuse injury

ÅMultiple bruises

ÅButtocks, trunk, ear, neck

Thirteen Of Clubs/Flikr



Child Abuse Injuries
Fractures

ÅOften identified by skeletal survey
ÅX-rays of all bones

ÅMultiple fractures in different healing stages

ÅRib fractures

ÅLong bone fractures in baby 

Gilo1969/Wikipedia



Child Abuse Injuries
Head Trauma

ÅȰ!ÂÕÓÉÖÅ ÈÅÁÄ ÔÒÁÕÍÁȱ

ÅȰ3ÈÁËÅÎ ÂÁÂÙ ÓÙÎÄÒÏÍÅȱ

ÅRetinal hemorrhages

ÅSubdural hematoma

Public Domain



Child Abuse
Selected Risk Factors

ÅParent factors
ÅSingle, young parents

ÅLower parental level of education

ÅParental substance or alcohol abuse

ÅParental psychiatric illness

ÅChild factors 
ÅUnplanned pregnancy

ÅUnwanted child

ÅLearning disabilities, behavioral problems 



Child Sexual Abuse

ÅMost common pre -puberty (9 -12 years old)

ÅPerpetrator usually male known to child

ÅTrauma to mouth, anus, genitals

ÅSexually transmitted infection 



Emotional Abuse
Psychological Abuse 

ÅChild feels worthless, unloved

ÅVerbal abuse 

ÅCriticism 

ÅIntimidation (scaring child)

ÅHumiliation

ÅConfinement for prolonged periods as punishment



Child Neglect

ÅCommon form of child maltreatment

Å50% cases reported to child protection services

ÅInadequate food, shelter, supervision, affection

ÅPoor clothing and hygiene

ÅUnderweight or malnourished 

ÅMust be reported to protective services 

ÅAll 50 states have laws requiring physician reporting



Vulnerable Child Syndrome

ÅProblem of parental reactions to child

ÅParents believe child highly susceptible to disease

ÅChild illness may be real or perceived

ÅRisk factors
ÅParents with difficult conception

ÅDifficult pregnancy or post-natal period

ÅParental anxiety/depression

ÅMultiple visits to providers, emergency room

ÅOften numerous, minor complaints



Childhood
Disorders
Jason Ryan, MD, MPH



Rett Syndrome

ÅNeurodevelopmental disorder of females
ÅContrast with autism: 4x more common in males

ÅInitially normal development

ÅSlow symptom onset 1-2 years of age 

ÅHallmark: regression of cognitive/motor skills
ÅDiagnostic criteria for disorder

Pixabay/Public Domain



Rett Syndrome

ÅDeceleration of head growth

ÅLossof motor, intellectual, speech abilities

ÅLossof balance (ataxia)

ÅRepetitive hand movements
ÅHand-to-mouth licking 

ÅGrabbing of clothing or hair

ÅHand wringing

Pixabay/Public Domain



Rett Syndrome
Genetics

ÅX-linked disorder
ÅX-linked dominant: 1 abnormal gene Ą disease

Å99% cases: sporadic gene mutation 

ÅMECP2 gene mutations (X chromosome)
ÅSignificant expression in brain



Rett Syndrome
Genetics

ÅFemales
ÅOne normal MECP2 gene, one abnormal

ÅRandom X inactivation Ą some cells with normal gene

ÅResult: survival with symptoms

ÅMales
ÅAll abnormal MECP2 genes (one X chromosome)

ÅLethal 



Conduct Disorder

ÅChildhood behavioral disorder

ÅRepeated pattern of violating rights of others

ÅAggression to people/animals

ÅDestruction of property

ÅLying or stealing

ÅAdult version: Antisocial personality disorder



Oppositional Defiant Disorder

ÅAngry, irritable child

ÅArgues with authority figures

ÅDefiant

ÅVindictive toward parents/teachers

Gerry Thomasen/ Flikr



Oppositional Defiant Disorder
Diagnostic Criteria and Treatment

ÅOccurs with at least one individual who is not a sibling

ÅCauses problems at work, school or home

ÅNot caused by substance use, depression or bipolar

ÅLasts at least six months

ÅTreatment: Cognitive behavioral therapy

ÅResolves in most children



DMDD
Disruptive mood dysregulation disorder

ÅNew disorder

ÅAdded to DSM-V in 2013

ÅControversial

ÅSome symptoms (irritability) common

ÅSimilarities to ODD

ÅFew established treatments



DMDD
Disruptive mood dysregulation disorder

ÅChildhood mood disorder
ÅMust occur before age 10 

ÅExcessively irritable or angry behavior

ÅFrequent temper outbursts 
ÅAt least three times per week

ÅAt least two settings (home, school, etc.)

ÅBehavior out of proportion to situation



DMDD
Disruptive mood dysregulation disorder

ÅCognitive behavioral therapy 

ÅAnti-depressants

ÅStimulants

ÅAnti-psychotics 



Bad Behavior

ADHD
Poor attention
Hyperactivity

Conduct Disorder
Property destruction
Aggression to animals

DMDD
Temper tantrums

ODD
Argues
Defiant

aaron gilson / Flikr



Separation Anxiety Disorder

ÅChildhood anxiety disorder

ÅDistress when separating home/parents
ÅRefusal to leave home

ÅRefusal to go to school

ÅWorry about losing major attachment figures

ÅPersistent reluctance/refusal to go out



Separation Anxiety Disorder

ÅNightmares about separation

ÅRepeated complaints of physical symptoms
ÅHeadaches, upset stomach, nausea 

ÅOccurs with separation or in anticipation

ÅTreated with therapy
ÅGoal: teach children coping skills

ÅCognitive behavioral therapy 

ÅParent-child interaction therapy

D Sharon Pruitt/Wikipedia



Tourette Syndrome

ÅNeurologic disorder 

ÅOccurs in children

ÅHallmark: recurrent tics

ÅSudden, quick repetitive movements or speech

ÅCommonly co-occurs with other disorders
ÅAttention deficit hyperactivity disorder (ADHD) ɀ60%

ÅObsessive-compulsive disorder (OCD) ɀ30%



Tourette Syndrome

ÅMotor tics 
ÅSudden, quick movements

ÅEye blink

ÅHead jerk

ÅGrimace

ÅSpeech (phonic) tics
ÅSudden, quick speech, usually few words

ÅCoprolalia: obscene language



Tourette Syndrome
Diagnostic Criteria

ÅBased on clinical criteria

ÅTics for at least one year

ÅOnset before 18 years (DSM-5 criteria)

ÅMultiple motor tics 

ÅOne or more phonic tics 

ÅTics occur many times a day

ÅTics not be explained by another cause



Tourette Syndrome
Treatment

ÅBehavioral therapy (especially if OCD, ADHD)

ÅDopamine blockade (high potency neuroleptics)
ÅFluphenazine, Risperidone, Haloperidol, Pimozide

ÅBlock postsynaptic D2 receptors

D2

Dopamine



Tourette Syndrome
Treatment

ÅTetrabenazine ɉȰÄÏÐÁÍÉÎÅ ÄÅÐÌÅÔÉÏÎȱɊ
ÅInhibits VMAT-2 (vesicular monaminetransporter type 2)

ÅBlocks uptake of dopamine synaptic vesicles (pre-synapse)

ÅLess dopamine storage/release

D D

D

D
VMAT



Alpha 2 Agonists

Neuron

Neuron

Norepinephrine

2h

Clonidine, Guanfacine
ᴻ ÐÒÅÆÒÏÎÔÁÌ ÃÏÒÔÅØ ÁÃÔÉÖÉÔÙ

Regulate attention/behavior
Also used in ADHD



Learning Disability

ÅDifficulty acquiring, retrieving, and using information

ÅOften specific problems with math, reading, writing

Pixabay/Public Domain



ADHD 
and Autism
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ADHD
Attention deficit hyperactivity disorder

ÅExact cause unknown

ÅLimited attention

ÅHyperactivity

ÅPoor impulse control 

ÅNormal intelligence on testing 
ÅBut may have difficulty in school

amenclinicsphotos ac/Flikr



ADHD
Diagnostic Criteria

ÅFrequent symptoms ofhyperactivity/impulsivity

ÅPresent in more than one setting (school/home)

ÅPersist for at least six months

ÅPresent before age of 12

ÅImpairs social/school functioning

ÅExcessive for developmental level of the child



ADHD
Epidemiology

ÅFour times more common in males

ÅMost cases among children 6 to 12 years old 

ÅSymptoms persist to adulthood up to 2/3 of cases

marviikad/ Flikr



ADHD
Treatment

ÅBehavioral interventions (rewards, time out)

ÅBehavioral therapy

ÅStimulants

ÅAtomoxetine

ÅAlpha-2 agonists

Wikipedia/Public Domain



Stimulants

ÅIncrease CNS dopamine and norepinephrine activity

ÅIncrease CNS levels in synapses

ÅImprove ADHD symptoms
ÅADHD children stimulated by activity

ÅDrugs relieve need to self-stimulate

Dopamine Norepinephrine



Stimulants

ÅMethylphenidate (Ritalin)

ÅAmphetamine(Adderall)

ÅDexmethylphenidate (Focalin)

Amphetamine

DexamethylphenidateMethylphenidate



Stimulants

Norepinephrine
Dopamine

NE/Dopa

ɻor ɼ
Receptor

ɻ2-

Stimulants

-

Amphetamine
+



Stimulants
Adverse Effects

ÅLoss of appetite

ÅWeight loss

ÅInsomnia

ÅAbuse potential

Pixabay/Public Domain



Atomoxetine

ÅConsidered a non-stimulant treatment for ADHD
ÅMay have less insomnia, loss of appetite

ÅSelective norepinephrine re-uptake inhibitor

ÅNo direct effects on dopamine systems in CNS
ÅDopamine effects may cause euphoria (abuse potential)

AtomoxetineNorepinephrine



Alpha-2 Agonists

ÅClonidine
ÅOld, rarely used hypertension drug

ÅKey side effect: sedation

ÅGuanfacine

ÅMajor effects: alpha-2A receptors prefrontal cortex

ÅIncreases prefrontal cortical activity

ÅRegulate attention and behavior



Alpha 2 Receptors
Hypertension Effects

Neuron

Vascular 
Smooth Muscle

Norepinephrine

2h

NE

ɻς ÒÅÃÅÐÔÏÒÓ
Presynaptic receptor

Feedback to nerve when NE released
!ÃÔÉÖÁÔÉÏÎ ÌÅÁÄÓ ÔÏ ᴽ.% ÒÅÌÅÁÓÅ 



Alpha 2 Receptors
ADHD Effects

Neuron

Neuron

Norepinephrine

2h

ɻς ÒÅÃÅÐÔÏÒÓ ÉÎ #.3
Postsynaptic receptor



Autism Spectrum Disorder 

ÅNeurodevelopmental disorder 

ÅExact cause unknown

ÅAbnormal social skills (communication/interaction)

ÅRepetitive behavior patterns

ÅLimited interests and activities

ÅClinical diagnosis

Hepingting/ Flikr



Autism Spectrum Disorder 
Diagnostic Criteria

ÅDeficits in social interaction in multiple settings
ÅFailure of back-and-forth conversation

ÅReduced sharing of interests, emotions

ÅAbnormal eye contact or body language

ÅDifficulty making friends

ÅLack of interest in peers



Autism Spectrum Disorder 
Diagnostic Criteria

ÅRestricted, repetitive patterns
ÅRepetitive movements, use of objects 

ÅInsistence on sameness, unwavering adherence to routines

ÅPreoccupation with certain objects

ÅSymptoms must impair function

ÅSymptoms must be present in early development
ÅOften diagnosed about 2 years of age

ÅSymptoms sometimes present earlier but unnoticed 



Autism Spectrum Disorder 
Other Features

ÅIntellectual impairment
ÅVariable

ÅSome skills weak (i.e. verbal communication, reasoning)

ÅSavants
ÅSome patients have special skills in one area

ÅMemory, music, art, math 

ÅClassic example: determining day of week for given date



Autism Spectrum Disorder 
Clinical Features

ÅOften identified by pediatrician

ÅIssues with behavior, language, socialization

ÅFailure to reach developmental milestones

ÅReferral to ASD specialists for diagnosis 



Autism Spectrum Disorder 
Clinical Features

ÅMore common among males
ÅFour times > females

ÅIncreased head circumference
Å25% of cases: greater than the 97th percentile

Ephert/Wikipedia



Autism Spectrum Disorder 
Associated Disorders

ÅFragile X syndrome
ÅX-linked trinucleotide repeat disorder

ÅLong face, big ears, large testes

ÅDouble Y males (XYY)
ÅTall

ÅSevere acne



Autism Spectrum Disorder 
Treatment

ÅEarly intervention
ÅBehavioral management

ÅOccupational therapy (teaching skills for daily activity)

ÅSpeech therapy

ÅNo specific effective medical therapy 

ÅMedications only for symptoms
ÅHyperactivity

ÅDepression



Cognitive
Disorders
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Disorientation

ÅOrientation: knowledge of name, date, and place
ÅȰ0ÁÔÉÅÎÔ ×ÁÓ ÁÌÅÒÔ ÁÎÄ ÏÒÉÅÎÔÅÄ ÔÉÍÅÓ ÔÈÒÅÅȱ

ÅLost in many cognitive disorders
ÅPatient becomes disoriented

ÅTime lost first

ÅPerson last

ÅTime Ą place Ą person



Loss of Orientation
Causes

ÅFever/infection

ÅAlcohol/drugs

ÅHypoglycemia

ÅElectrolytes

ÅCognitive disorders (delirium, dementia)



Amnesia

ÅLoss of memory

ÅOften caused by CNS injury

ÅRetrograde amnesia
ÅLoss of memories in the past

ÅRetained ability to make new memories

ÅAnterograde amnesia
ÅInability to make new memories

ÅDissociative amnesia
ÅResponse to trauma/stress

ÅNOT caused by CNS injury



Wernicke-Korsakoff Syndrome

ÅWernicke: Acute encephalopathy

ÅKorsakoff: Permanent neurologic condition
ÅUsually a consequence of Wernicke

ÅBoth associated with:
ÅThiamine (B1) deficiency

ÅAlcoholism



Wernicke-Korsakoff Syndrome

ÅAtrophy of mammillary bodies common finding

BruceBlaus/Wikipedia



Korsakoff Syndrome

ÅConfabulation
Å#ÁÎȭÔ ÒÅÍÅÍÂÅÒ ÓÏ ÍÁËÅ ÔÈÉÎÇÓ ÕÐ

ÅApathy (lack of interest or concern)

ÅPersonality changes

ÅAmnesia
ÅAnterograde > retrograde



Cognition

ÅMental process 

ÅAcquiring knowledge and understanding 

ÅInvolves thought, experience, senses



Cognitive Disorders

ÅInability to acquire knowledge and understand

ÅDisorganized thinking

ÅDisorientation

ÅDelirium

ÅDementia



Dementia vs. Delirium

ÅDementia
ÅChronic, progressive cognitive decline

ÅUsually irreversible

ÅDelirium
ÅAcute

ÅWaxing/waning

ÅUsually reversible 



Delirium

ÅLoss of focus/attention

ÅDisorganized thinking

ÅHallucinations (usually visual)

ÅSleep-wake disturbance
ÅUp at night

ÅSleeping during day

Hyperdrive/Wikimedia Commons



Delirium
Causes

ÅRarely a primary disorder

ÅUsually secondary to another cause

ÅInfection

ÅAlcohol

ÅWithdrawal

ÅDementia patient in unknown setting
ÅHospitalized 

ÅFever, pain

ÅCauses altered mental status in hospital



EEG
Electroencephalogram

ÅRecords voltage changes in brain

ÅDifferent leads
ÅFrontal, parietal, occipital

ÅCharacteristic patterns

ÅNORMAL in dementia

ÅABNORMAL in delirium

Image courtesy of Der Lange



Delirium Treatment

ÅFix underlying cause
ÅTreat infection, withdrawal, etc.

ÅMaintain O2 levels

ÅTreat pain

ÅHydrate

ÅCalm, quiet environment

ÅDrugs
ÅHaloperidol (vitamin H)



Dementia

ÅGradual decline in cognition

ÅNo change level of consciousness (LOC)

ÅUsually irreversible (unlike delirium)

ÅMemory deficits

ÅImpaired judgment

ÅPersonality changes



Dementia Causes

Å!ÌÚÈÅÉÍÅÒȭÓ ÄÉÓÅÁÓÅ ɉφπϷ ÏÆ ÃÁÓÅÓɊ

ÅMulti -infarct dementia (stroke) ~20% of cases

ÅLewy body dementia

ÅRare disorders 
Å0ÉÃËȭÓ ÄÉÓÅÁÓÅ

ÅNormal pressure hydrocephalus (NPH)

ÅCreutzfeldt-Jakob

ÅHIV

ÅVitamin deficiencies

Å7ÉÌÓÏÎȭÓ ÄÉÓÅÁÓÅ



Dementia
Work-up

ÅExtensive screening/testing is low-yield

ÅCertain treatable causes should be excluded

ÅDepression
ÅCan present with dementia-like complaints

ÅHypothyroidism 
ÅCheck TSH

ÅOther testing if indicated
ÅNeurosyphilis 

ÅVitamin deficiency

ÅHIV



Psychosis
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Psychosis

ÅLoss of perception of reality

ÅOccurs in medical and psychiatric disorders
ÅDelirium

ÅSchizophrenia

ÅThree main manifestations
ÅDelusions

ÅDisorganized thought

ÅHallucinations



Delusions

ÅStrongly held beliefs that conflict with reality

ÅExpressed in speech by patient

ÅPersecutory delusions 
ÅSomeone is after me!

ÅGrandiose delusions 
ÅI am a millionaire!

ÅErotomaniac delusions 
ÅBrad Pitt is in love with me!



Delusions

ÅSomatic delusions 
ÅThere are worms in my chest!

ÅDelusions of reference 
ÅThe television news caster is talking about me!

ÅDelusions of control 
ÅMy body is controlled by aliens!

ÅI can change the sun!



Disorganized Thought

ÅShown by patterns of speech

ÅAlogia (speech poverty)

ÅThought blocking
ÅSudden, abrupt stop while talking

ÅLoosening of association 
ÅIdeas discussed that do not follow each other

ÅTangentiality 
ÅDiverging from topic under discussion to another

Nevit Dilmen/Wikipedia



Disorganized Thought

ÅClanging
ÅUsing words that rhyme but do not make sense

ÅȰ4ÈÅ ÃÏ× ÓÁÉÄ ÈÏ× ÈÅ ÈÁÄ ÔÏ ÂÏ×ȱ

ÅWord salad: incoherent words that make no sense

ÅPerseveration: repeating words or ideas persistently

Nevit Dilmen/Wikipedia



Hallucinations

ÅSensory perceptions without external stimuli

ÅMany different sub-types

ÅVisual
ÅSeeing things that are not there

ÅCommon in hospitalized patients with delirium

ÅAuditory
ÅHearing voices or sounds

ÅClassic feature of schizophrenia



Hallucinations
Olfactory

ÅSmell or odor

ÅClassic feature of aura in temporal lobe epilepsy

RobinH/Wikipedia



Hallucinations

ÅGustatory (taste)

ÅTactile (feeling/sensation)
ÅInsects crawling on skin

ÅSeen in alcohol withdrawal

ÅStimulants: cocaine, amphetamines

Wikipedia/Public Domain



Hallucinations

ÅHypnagogic
ÅOccurs while falling asleep (hypna = sleep)

ÅHypnopompic
ÅOccurs just before waking up

ÅBoth seen in patients with narcolepsy

EvgenyGalkovskyaka ZheGal



Psychotic 
Disorders
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Schizophrenia

ÅChronic psychiatric syndrome

ÅRecurrent episodes of psychosis

ÅCognitive dysfunction

ÅNegative symptoms



Psychosis

ÅLoss of perception of reality

ÅOccurs in medical and psychiatricdisorders
ÅDelirium

ÅSchizophrenia

ÅThree main manifestations
ÅDelusions

ÅDisorganized thought

ÅHallucinations



Schizophrenia
Hallucinations and delusions

ÅMain manifestation is auditory hallucinations
ÅHearing voices

ÅStrange sounds

ÅDelusions
ÅFixed, false beliefs

Å0ÁÒÁÎÏÉÄ ɉȰÔÈÅÙ ÁÒÅ ÃÏÍÉÎÇ ÁÆÔÅÒ ÍÅȦȱɊ

Å'ÒÁÎÄÉÏÓÅ ɉȰ) ÁÍ ËÉÎÇ ÏÆ ÔÈÅ ×ÏÒÌÄȦȱɊ

Pixabay/Public Domain



Schizophrenia
Disorganized thought

ÅMost commonly tangential or circumstantial speech 

ÅTangential speech
ÅChanges topic frequently

ÅMay not answer question

ÅCircumstantial speech
ÅLong, round-about answers to questions



Schizophrenia
Cognitive impairment

ÅDifficulty processing information

ÅPoor attention

ÅPoor learning and memory

Onlineassignmenthelps/Wikipedia



Symptoms

ÅPositive symptoms
ÅAbnormal behaviors

ÅHallucinations, delusions, disorganized thought

ÅNegative symptoms
ÅAbsence of normal behaviors

ÅFlat affect

ÅPoverty of speech (alogia)

ÅCannot engage in social interactions (asociality)

ÅLack of motivation/cannot complete tasks (avolition)

ÅCannot feel pleasure (anhedonia)

ÅOften persist despite therapy 

Pixabay/Public Domain



Schizophrenia
Epidemiology

ÅLifetime prevalence about 1% adults globally

ÅSlight male predominance

ÅOccurs in adolescence/young adulthood
ÅMen: 18 to 25 

ÅWomen: 25 to 35

Brenkee/ pixabay



Schizophrenia
Risk Factors

ÅLiving in urban areas (cities)

ÅImmigration
ÅUK study: immigrants ten times more risk

Pixabay/Public Domain



Schizophrenia
Risk Factors

ÅObstetric complications
ÅHemorrhage

ÅPreterm labor

ÅBlood-group mismatch

ÅFetal hypoxia

ÅMaternal infection

ØyvindHolmstad/Wikipedia



Schizophrenia
Risk Factors

ÅCannabis use

ÅUsually in adolescence

ÅUnclear if cause-effect

ÅMild symptoms may lead to cannabis use

Chuck Grimmett/Wikipedia



Schizophrenia
Pathology

ÅLateral ventricular enlargement

BruceBlaus/Wikipedia



Schizophrenia
Pathology

ÅDendritic spines
ÅSmall protrusions of neurondendrites

ÅReceives input from other neurons at asynapse

ÅSpine loss in many brain regions

Quasar Jarosz/Wikipedia



Schizophrenia
Pathology

ÅExcess central dopamine activity

ÅDopamine antagonists used for therapy



Schizophrenia
Diagnosis 

ÅAt least one month of two or more:
ÅDelusions

ÅHallucinations

ÅDisorganized speech

ÅDisorganized or catatonic behavior

ÅNegative symptoms

ÅContinuous signs for at least six months



Schizophreniform Disorder

ÅMeets criteria for schizophrenia 

ÅDuration less than six months



Brief Psychotic Disorder

ÅPsychotic symptoms 

ÅSudden onset 

ÅFull remission within one month

ÅMore common in women than men

ÅCommonly follows stressful life events 
ÅDeath in family

ÅLoss of job



Schizoaffective Disorder

ÅSchizophrenia with mania or depression
ÅMust have some episodes psychosis alone

ÅSome psychosis in absence of mania/depression

ÅDSM-V: Two or more weeks with psychosis alone

ÅMania or depression with psychotic features
ÅAll psychotic episodes occur with mania/depression



Schizoaffective Disorder
Possible Course

Psychotic Symptoms
(Hallucinations, Delusions)

Mania/
Depression

1 2 3 4 5 6



Mood Disorder with Psychosis
Possible Course

Mood

Psychosis

1 2 3 4 5 6

Mood Mood



Delusional Disorder

ÅOne or more delusions 

ÅLasts one month or longer 

ÅOtherwise, no abnormal behavior
ÅMan believes he is being followed for past two months

ÅFrequently checks for someone behind him

ÅCannot be persuaded he is safe

ÅNo hallucinations, disorganized thought, negative symptoms

ÅFolie a deux (madness of two)
ÅClose friend shares delusions



Schizophrenia
Complications

ÅHigh risk of suicide

Å5% schizophrenics commitsuicide

Å10% all suicidesoccur in schizophrenics



Postpartum Psychosis

ÅRare disorder (0.1 to 0.2% of births)

ÅUsually women with known psychiatric disorder
ÅMost commonly bipolar disorder

ÅAlso depression with psychosis, schizophrenia, schizoaffective

ÅEspecially if meds stopped during pregnancy

ÅOccurs within 2 weeks after delivery

Pixabay/Public Domain



Postpartum Psychosis

ÅDelusions, hallucinations, disorganized thought

ÅDelusions often involve the baby

Å#ÌÁÓÓÉÃÁÌÌÙ ÄÅÌÕÓÉÏÎÓ ÒÅÌÁÔÅÄ ÔÏ ÐÁÔÉÅÎÔȭÓ ÍÏÏÄ
Å$ÅÐÒÅÓÓÅÄȡ Ȱ3ÏÍÅÔÈÉÎÇÓ ×ÒÏÎÇ ×ÉÔÈ ÍÙ ÂÁÂÙȦȱ

Pexels/Public Domain



Postpartum Psychosis

ÅRisk factors
ÅPersonal or family history of postpartum psychosis

ÅBipolar disorder, schizophrenia, or schizoaffective disorder

ÅFirst pregnancy

ÅDiscontinuation of psychiatric medications in pregnancy

ÅRequires hospitalizion
ÅHigh risk of suicide

ÅRisk of harm to baby

ÅMother cannot care for herself or baby

ÅTreatment: medication and ECT



Dissociative 
Disorders
Jason Ryan, MD, MPH



Dissociation

ÅDetachment from reality

ÅContrast with psychosis: loss of reality



Dissociative Disorders

Å&ÅÅÌÉÎÇ ȰÌÉËÅ ) ×ÁÓ ÏÕÔÓÉÄÅ ÍÙ Ï×Î ÂÏÄÙȱ

ÅExtreme cases: becoming another person
ÅNew name, age, job, etc. 

ÅOften associated with psychological trauma 

ÅMay allow victim to cope with trauma



Dissociative Identity Disorder

ÅMultiple personality disorder

ÅMore common in women

ÅAssociated with childhood trauma/abuse

ÅEspecially sexual abuse, often before age 6



Dissociative Identity Disorder

ÅTwo or more distinct identities 
ÅȰ0ÅÒÓÏÎÁÌÉÔÙ ÓÔÁÔÅÓȱ

ÅAlterations in behavior, memory, thinking

ÅObserved by others or reported by patient

ÅGaps in memory about events

ÅSymptoms cause distress or problems in functioning



Dissociative Identity Disorder
Comorbidities

ÅHigh rate of occurrence with other disorders
ÅPTSD: up to 100%

ÅDepression and substance abuse : up to 96%

ÅPersonality disorders:  Avoidant and borderline



Dissociative Identity Disorder
Comorbidities

ÅSomatoform conditions
ÅPhysical symptoms not explained by medical condition 

phee/ Pixabay/Public Domain



DDD
Depersonalization/Derealization Disorder

ÅDepersonalization 
Å&ÅÅÌÉÎÇ ÄÅÔÁÃÈÅÄ ÏÒ ÅÓÔÒÁÎÇÅÄ ÆÒÏÍ ÏÎÅȭÓ ÓÅÌÆ

ÅȰ,ÉËÅ ÉÎ Á ÄÒÅÁÍȱ

ÅȰ,ÉËÅ ) ÁÍ ×ÁÔÃÈÉÎÇ ÍÙÓÅÌÆȱ

ÅLoss of control over thoughts, actions

ÅDerealization 
ÅDetachment from surrounding world 

ÅObjects seem unreal, foggy, visually distorted



DDD
Depersonalization/Derealization Disorder

ÅOften triggered by trauma

ÅMust cause significant distress/impairment 

ÅIntact reality testing
ÅDifferentiates from psychosis

ÅPatient aware that sensations are not real



Dissociative Amnesia

ÅInability to recall autobiographical memories
ÅPast events

ÅJob

ÅWhere they live

ÅUsually follows major trauma/stress

ÅPotentially reversible (memories may come back)

ÅPatient not bothered by lack of memory

ÅAmnesia not explained by another cause



Dissociative Amnesia
Psychogenic Amneisa

ÅDifferent from simple amnesia
ÅLarge groups of memories: name, job, home

ÅCaused by overwhelming stress

ÅDifferent from repression
ÅLoss of autobiographical information: name, job, home 



Dissociative Amnesia
Psychogenic Amneisa

ÅExample:
ÅWoman attacked in elevator

ÅDoes not recall her job, where she lives, etc.

ÅMemories resurface later



Dissociative Fugue

ÅSubtype of dissociative amnesia
ÅFugue = Latin for flight or flee

ÅSudden travel/wandering in dissociated state

ÅExample:
ÅManager fired from work goes missing

ÅFound in another state working under different name

ÅNo recollection of prior job



Somatic and 
Factitious Disorders
Jason Ryan, MD, MPH



Somatization 

ÅPhysical symptoms not explained by medical disease

ÅNot consciously created for gain (factitious) 

ÅRisk factors
ÅFemale gender

ÅLess education

ÅMinority status

ÅLow socioeconomic status



Somatization 

ÅPain symptoms
ÅHeadache, back pain, joint pain

ÅGastrointestinal symptoms
ÅNausea, abdominal pain, bloating, gas

ÅCardiopulmonary symptoms
ÅChest pain, dizziness, palpitations

ÅNeurologic symptoms
ÅFainting, muscle weakness, blurred vision

ÅDyspareunia, dysmenorrhea



Somatization 

ÅAssociated with anxiety and depression

ÅManagement
ÅAvoid debating if symptoms are psychiatric or medical

ÅDo not challenge belief that symptoms are medical

ÅRegular visits with same physician

ÅLimit tests and referrals

ÅReassure patient that serious medical diseases are ruled out

ÅSet goals of functional improvement

ÅPsychotherapy 



Somatic Symptom Disorder
DSM-V Diagnosis

ÅSomatic symptoms that cause distress

ÅPersistent thoughts about seriousness of symptoms

ÅAnxiety about symptoms 

ÅExcessive time and energy devoted to symptoms

ÅPersistent (usually more than six months)



Illness Anxiety Disorder
DSM-V Diagnosis

ÅPreoccupation with having undiagnosed illness

ÅMild or no somatic symptoms 

ÅAnxiety about health 

ÅExcessive health-related behaviors 
ÅRepeatedly checking for signs of illness

ÅPresent for at least six months



Conversion Disorder
Functional neurologic symptom disorder

ÅSudden onset usually following stressor

ÅVoluntary motor or sensory neurologic symptoms
ÅInability to speak or move

ÅBlindness

ÅSeizures

ÅNeurologic work-up normal
ÅPositive findings incompatible with disease

ÅExample: absence plantar flexion but can stand on toes

ÅLa belle indifference
ÅPatient shows lack of concern (indifference) about symptoms



Factitious Disorder on Self
Munchausen syndrome

ÅFalsified medical or psychiatric symptoms

ÅDone consciously out of desire for attention

ÅPatient may feign illness

ÅMay aggravate genuine illness

ÅPatient often willing to go for tests/surgeries



Factitious Disorder on Self
Munchausen syndrome

ÅDone for primary (internal) gain from illness
ÅPatient feels better in sick role

ÅSick role solves internal conflict

ÅExample: patient is afraid of work or afraid to be alone

ÅChronic, persistent

ÅRisk factors:
ÅFemale gender

ÅUnmarried

ÅPrior or current healthcare worker



Factitious Disorder on Another
Munchausen by proxy

ÅFalsified medical symptoms by caregiver

ÅOften parent of child or caretaker of elderly



Malingering

ÅConsciously falsified medical symptoms

ÅDone for secondary (external) gain 
ÅAllows patient to miss work but get paid

Å/ÂÔÁÉÎ ×ÏÒËÍÁÎȭÓ ÃÏÍÐÅÎÓÁÔÉÏÎ

ÅSelf-limited

ÅEnds when secondary gain achieved



Personality
Disorders
Jason Ryan, MD, MPH



Personality Trait

ÅFixed pattern of behavior

ÅWay of interacting with environment

ÅNo significant distress or impaired function

ÅPositive traits: kind, confident

ÅNegative traits: lazy, rude

ÅPerson often aware of own traits



Personality Disorder

ÅFixed pattern of behavior

ÅFixed way of interacting with environment

ÅCause distress or impaired function

ÅPerson often unaware

Å$ÉÆÆÉÃÕÌÔ ÔÏ ÔÒÅÁÔ ɉȰÅÎÄÕÒÉÎÇȱɊ

ÅOften strains doctor-patient relationship



Personality Disorders

ÅCluster A (Weird)
ÅParanoid, schizoid, schizotypal

ÅOdd and eccentric behavior

ÅCluster B (Wild)
ÅAntisocial, borderline, histrionic, narcissistic

ÅDramatic, erratic behavior

ÅCluster C (Wacky)
ÅAvoidant, Obsessive-compulsive, dependent

ÅAnxious, fearful behavior



Paranoid
Personality Disorder

ÅDistrust of others even friends/family

ÅGuarded

ÅSuspicious

ÅStruggles to build close relationships

ÅHallmark ego defense: projection
ÅAttributing unacceptable thoughts to others

ÅOften accuses others of being suspicious

Aaron Tait/Flikr



Schizoid
Personality Disorder

ÅChoosessocial isolation
ÅMore comfortable alone

ÅDoes not enjoys close relationships

ÅLittle/no interest in sexual experiences 

ÅFew/no pleasure activities (hobbies)

ÅLacks close friends 

ÅDetachment

ÅFlat affect

Public Domain



Schizotypal
Personality Disorder

ÅFear of social interactions and few close friends 

ÅOdd beliefs or magical thinking 
ÅSuperstitious

ÅBelieves in telepathy, sixth sense

ÅIdeas of reference
ÅBelieve events and happenings somehow related to them

ÅKey feature: open to challenges to beliefs
ÅMay reconsider superstitions, etc.

ÅContrast with delusions in schizophrenia

ÅAlso no hallucinations, cognitive impairment



Antisocial
Personality Disorder

ÅMore common in men

ÅDisregard for rights of others

ÅOften breaks the law

ÅImpulsive and lacks remorse

ÅChild (<18) version: conduct disorder
Å25% girls and 40% boys with CD ĄASPD

ÅMust be at least age 18 years old

ÅMust have evidence of conduct disorder before 15

Public Domain



Borderline
Personality Disorder

ÅMore common in women

ÅUnstable personal relationships
ÅAll people are very good or very bad

ÅStormy relationships 

ÅȰ-Ù ÂÏÙÆÒÉÅÎÄ ÉÓ ÔÈÅ ÇÒÅÁÔÅÓÔ ÇÕÙ ÉÎ ÔÈÅ ×ÏÒÌÄȦȱ

ÅȰ-Ù ÂÏÙÆÒÉÅÎÄ ÉÓ ÔÈÅ ÄÅÖÉÌȦȱ

ÅFear of abandonment
ÅMay accuse others of abandoning them

Ingela Hjulfors Berg/Flikr



Borderline
Personality Disorder

ÅImpulsivity
ÅSpending sprees, sex with strangers, reckless driving

ÅSelf mutilation
ÅCutting, burning

ÅSuicide gestures or attempts
ÅRelates to fear of abandonment

ÅȰ9ÏÕ ÄÏÎȭÔ ÃÁÒÅ ÁÂÏÕÔ ÍÅ ÓÏ )ȭÌÌ ËÉÌÌ ÍÙÓÅÌÆȱ



Splitting

ÅMajor defense mechanism in borderline PD

ÅBlack and white thinking (always-never)

ÅCannot hold opposing views

ÅPatent's physician may be great or terrible

ÅAll people-things-events wonderful or horrible

Pathfinder257/ Pixabay



Dialectical Behavior Therapy

ÅForm of cognitive behavioral treatment

ÅDesigned to treat chronical suicidality

ÅGold standard for borderline personality disorder

ÅWeekly therapy for 1-2 years
ÅMindfulness

ÅDistress tolerance

ÅEmotion regulation



Histrionic
Personality Disorder

ÅWants to be the center of attention
ÅTalks loudly, tells wild stories, uses hand gestures

ÅInappropriate sexually provocative behavior
ÅOften wears provocative clothing

ÅTouching others frequently

ÅVery concerned with physical appearance
ÅExotic outfits, shoes, hats



Narcissistic
Personality Disorder

ÅInflated sense of self
ÅBrags, thinks everything they do is great

ÅLacks empathy for others
ÅOther people are competitors

ÅWants to hear they are great

ÅOverreacts to criticism with anger/rage



Avoidant
Personality Disorder

ÅAvoids social interactions

ÅȰ3ÏÃÉÁÌ ÉÎÈÉÂÉÔÉÏÎȱ

ÅFeels inadequate

Å!ÆÒÁÉÄ ÐÅÏÐÌÅ ×ÏÎȭÔ ÌÉËÅ ÔÈÅÍ

ÅAfraid of embarrassment

ÅStruggles with intimate relationships
ÅȰ-ÁÙÂÅ ÈÅȾÓÈÅ ÄÏÅÓÎȭÔ ÌÉËÅ ÍÅȱ

Å$ÉÆÆÅÒÅÎÔ ÆÒÏÍ ÓÃÈÉÚÏÉÄȡ ×ÁÎÔÓ ÔÏ ÓÏÃÉÁÌÉÚÅ ÂÕÔ ÃÁÎȭÔ
ÅSchizoid prefers to be alone (aloof)

Public Domain



Obsessive-Compulsive
Personality Disorder

ÅPreoccupied with order and control
Å,ÏÖÅÓ Ȱ4Ï $Ïȱ ÌÉÓÔÓ

ÅAlways needs a plan

ÅInflexible at work or in relationships

ÅBehaviors help to achieve goals (contrast with OCD)

Pixabay/Public Domain



Obsessive-Compulsive
Personality Disorder

ÅEgo
ÅMediates id (desire) and super-ego (rules, society)

ÅEgosyntonic
ÅBehaviors that achieve goals of the ego

ÅObsessions/compulsions used to achieve goals

ÅSeen in obsessive-compulsive personality disorder

ÅEgodystonic 
ÅBehaviors that conflict with goals of theego

ÅObsessions/compulsions are barriers to goals

ÅSeen in obsessive-compulsive disorder



Dependent
Personality Disorder

ÅClingy 

ÅLow self-confidence

ÅStruggle to care for themselves

ÅDepend on others excessively
ÅRarely alone, always in a relationship

ÅHard to make decisions on their own
ÅWant someone to tell them what to do

ÅDifficulty expressing an opinion

ÅMay be involved in abusive relationships

Francisco Carbajal/Flikr



Mood Disorders
Jason Ryan, MD, MPH



Mood Disorders

ÅAbnormal emotional state

ÅSadness (depression)

ÅExtreme happiness (mania)

Depression Mania

Wikipedia/Public Domain



Major Depressive Disorder

ÅDepressed mood

ÅLoss of interest in activities (anhedonia)

ÅFatigue/loss of energy

ÅFeeling worthless or guilty

ÅSuicidal ideation/attempt

ÅInability to concentrate, make decisions

ÅAppetite changes

ÅWeight loss/gain 

ÅSleep disturbances

ÅPsychomotor agitation/retardation



Major Depressive Disorder
Sleep Disturbances

ÅDifficulty getting to sleep (initial insomnia)

ÅWaking in the night (middle insomnia)

ÅWaking earlier than usual (terminal insomnia)

ÅHypersomnia: excessive sleeping

ÅAltered sleep rhythms 
ÅREM starts quicker after sleep onset ( 2%- ÌÁÔÅÎÃÙ)

Åᴻ ÔÏÔÁÌ 2%- ÓÌÅÅÐ

Åᴽ ÓÌÏ×-wave sleep

ÅSleep rhythms normalize on anti-depressant drugs



Major Depressive Disorder
Psychomotor agitation/retardation

ÅPsychomotor agitation 
ÅExcessive motor activity 

ÅOften repetitious

ÅFeeling of inner tension

ÅFidgeting, pacing

ÅPsychomotor retardation 
ÅSlowing of movements, thinking, or speech

ÅSlow to answer questions

ÅLow voice 

ÅFew words



Major Depressive Disorder
Diagnosis and treatment

ÅAt least 5 symptoms (of 9) for 2 weeks
ÅSleep disturbance

ÅLack of Interest

ÅGuilt

ÅEnergy loss and fatigue

ÅConcentration problems

ÅAppetite/weight changes

ÅPsychomotor symptoms

ÅSuicidal ideation

ÅNo evidence of mania

ÅTreatment: antidepressants

SIG E CAPS



Major Depressive Disorder
Subtypes

ÅAnxiety

ÅAtypical

ÅCatatonic

ÅMelancholic

ÅMixed features

ÅPeripartum

ÅPsychotic

ÅSeasonal

Public Domain



Atypical Depression 

ÅMood reactivity (core unique feature)
ÅAble to react to pleasurable stimuli 

ÅFeels better when good things happen

ÅEating and sleeping all the time
ÅIncreased appetite or weight gain

ÅIncreased sleep (hypersomnia)

ÅHeavy or leaden feelings in limbs

ÅSensitive to rejection
ÅHistory of interpersonal rejection sensitivity



Atypical Depression 

ÅMost common subtype in some studies

ÅOlder studies: increased response MAOidrugs

ÅSSRIs also effective

ÅUsually treated with SSRIs (less side effects)

Tom Varco/Wikipedia



Manic Episode

ÅAbnormally elevated mood and energy level

ÅTalking fast, pressured speech

ÅȢ  ÎÅÅÄ ÆÏÒ ÓÌÅÅÐ 
ÅBut not tired

ÅDifferent from insomnia (tired but cannot sleep)

ÅPsychomotor agitation (pacing, fidgeting)

ÅFlight of ideas



Manic Episode

ÅDisinhibition and irresponsibility
ÅWaste money, wearing no clothes

ÅGrandiosity
ÅIncreased self-esteem, confidence

ÅȰ) ÃÁÎ ÄÏ ÁÎÙÔÈÉÎÇȦȱ

ÅTypical case:
ÅChange in mood to elevated state

ÅNot sleeping

ÅAltered behavior

ÅDisruption of social functioning



Manic Episode
Diagnosis

ÅSymptoms at least one week , most of the day
ÅDistractibility

ÅIrresponsibility

ÅGrandiosity

ÅFlight of ideas

ÅAgitation

ÅLess Sleep

ÅTalking too much, pressured speech

DIG FAST



Hypomanic Episode

ÅSimilar to those of mania but less severe

ÅKey feature: little/no impairment in functioning

ÅInflated self-esteem but no delusions of grandeur

ÅMore organized thought than mania

ÅMore energy but leads to productive activity
ÅContrast with mania: unproductive

ÅMilder risk taking behavior



Hypomanic Episode

ÅLasts at least 4 days

ÅResolves over weeks

ÅNo psychotic symptoms 
ÅBy definition psychotic symptoms = mania

ÅTypical case:
ÅChange in mood to elevated state

ÅContinued social functioning 

ÅResolves in few weeks



Bipolar Disorder
Manic Depression

ÅSymptoms of mania and depression

ÅCan present with mania, hypomania or depression
ÅTreatment with antidepressants may cause mania

ÅBipolar I
ÅManic episode +/ - depression +/- hypomania

ÅManic episodes = bipolar I

ÅBipolar II
ÅHypomania and depression

ÅNo manic episodes



Bipolar Disorder
Course 

ÅFluctuation: mania-hypomania-depression

ÅMay have periods of euthymia (normal mood)



Bipolar Disorder
Treatment

ÅMood stabilizers
ÅMost are also anticonvulsants

ÅValproic acid

ÅCarbamazepine

ÅLamotrigine

ÅLithium

ÅAntipsychotics

ÅAntidepressants may cause mania



Psychotic Features

ÅOften hallucinations or delusions

ÅAssociated with severe forms of mood disorders

ÅMay occur in depression or bipolar disorder

ÅAlways occur together with mood symptoms

ÅPsychosis without mood symptoms: schizoaffective



Cyclothymic Disorder

ÅMild mania symptoms

ÅMild depressive symptoms

ÅDo not meet criteria for hypomania or MDD

ÅSymptoms come/go over at least two years
ÅCome/go with ups and downs

ÅOccur at least half of the time

ÅNever absent for more than two consecutive months



Persistent Depressive Disorder
Dysthymic Disorder

ÅLow grade form of depression

ÅLess severe but more chronic

ÅDepressed mood most of the time 

ÅLasts for at least two years

ÅNo symptom free periods lasting >2 months



Suicide

ÅSeen in depression and bipolar disorder

Å95% successful attempts have psychiatric diagnosis
ÅDepression, bipolar, substance abuse, schizophrenia

ÅWomen: more attempts, less successful

ÅMen: fewer attempts, more successful

ÅMost common method: firearms

ÅIncreased risk with access to guns

!ǳƎǳǎǘŀǎ 5ƛŘȌƎŀƭǾƛǎ



Suicide
Risk Factors

ÅSad person scale (0-10pts)
ÅSex (male)

ÅAge (young adults or elderly)

ÅDepression

ÅPrior attempt (higher risk group)

ÅEthanol or drugs

ÅRational thinking loss (psychosis)

ÅSickness (medical illness)

ÅOrganized plan

ÅNo spouse (or lack of social support)

ÅStated intent 

SAD PERSONS



Acute Grief

ÅNormal response to loss of loved one

ÅFive stages (Kübler-Ross model)
Å$ÅÎÉÁÌ ɉȰ(Å ÃÁÎȭÔ ÂÅ ÇÏÎÅ ÔÈÅÒÅ ÍÕÓÔ ÂÅ Á ÍÉÓÔÁËÅȱɊ

Å!ÎÇÅÒ ɉȰ4ÈÉÓ ÉÓ ÙÏÕÒ ÆÁÕÌÔȦȱɊ

Å"ÁÒÇÁÉÎÉÎÇ ɉȰ)ȭÌÌ ÄÏ ÁÎÙÔÈÉÎÇ ÉÆ ÓÈÅ ÃÏÕÌÄ ÂÅ ÁÌÉÖÅ ÁÇÁÉÎȱɊ

ÅDepression

ÅAcceptance

ÅVisions/voices of dead person may occur

ÅUsually resolves within 6 months



Persistent Grief

ÅLasts longer than 6 months

ÅInterferes with functioning

ÅMay lead to major depressive disorder

Tim Green/Flikr



Postpartum Mood Disorders

ÅPostpartum blues (up to 85% some studies)
ÅDepressed mood, insomnia, fatigue, poor concentration 

ÅMild symptoms that starts 2-3 days after delivery

ÅResolves within two weeks

ÅTreatment: supportive

ÅPostpartum depression (~15%)
ÅSymptoms that persist after two weeks

ÅTreatment: CBT and medications (SSRIs)

ÅPostpartum psychosis (rare)

ØyvindHolmstad/Wikipedia



Mood Disorders
Treatment

ÅCognitive behavioral therapy (CBT)

ÅAntidepressants

ÅMood stabilizers
ÅLithium

ÅValproic acid

ÅElectroconvulsive therapy



ECT
Electroconvulsive Therapy

ÅPerformed under general anesthesia

ÅElectricity administered Ą seizure

ÅUsed in refractory depression

ÅMay cause amnesia
ÅRetrograde amnesia (memories before procedure)

ÅAntegrade amnesia (few weeks after)

ÅCan be used in pregnancy

Wikipedia/Public Domain



Anxiety
Disorders
Jason Ryan, MD, MPH



Panic Attack

ÅSudden onset of intense fear 
ÅOften occur with no trigger

ÅSometimes triggered by stressful event

ÅBrief: lasts for minutes to an hour 



Panic Attack

ÅPhysical symptoms caused by panic
ÅPalpitations, racing heart

ÅSweating

ÅTrembling or shaking

ÅChest pain or discomfort



Panic Attack
Diagnosis 

ÅFour or more of the following:
ÅPalpitations, pounding heart, or accelerated heart rate

ÅSweating

ÅTrembling or shaking

ÅSensations of shortness of breath or smothering

ÅFeelings of choking

ÅChest pain or discomfort

ÅNausea or abdominal distress

ÅFeeling dizzy, unsteady, light-headed, or faint

ÅChills or heat sensations

ÅParesthesias (numbness or tingling sensations)

ÅFear of losing control or "going crazy"

ÅFear of dying

ÅDerealization 

ÅDepersonalization



Panic Attack
Diagnosis 

ÅDerealization 
ÅItems in room look foggy, unreal

ÅFeel like in a foreign place despite being at home

ÅOften intensely scary

ÅDepersonalization
ÅȰ/ÕÔ ÏÆ ÂÏÄÙȱ ÅØÐÅÒÉÅÎÃÅ

ÅDetached, looking at self from above



Panic Disorder
Diagnosis 

ÅRecurrent unexpected panic attacks
ÅNot post-traumatic

ÅNot in response to phobia

ÅAttacks followed by 1 month or more :
ÅPersistent concern or worry about panic attacks

ÅChange in behavior to avoid attacks 



Panic Disorder

ÅMedian age: 24 years 

ÅTwice as common in women vs. men

ÅRisk factors
ÅGenetic component: ρÓÔ ÄÅÇÒÅÅ ÒÅÌÁÔÉÖÅ ×ÉÔÈ 0$ȡ ᴻ ÒÉÓË

ÅHistory of physical or sexual abuse

ÅLife stress

ÅTreatments: 
ÅCBT

ÅAntidepressants (SSRIs)

ÅBenzodiazepines



Generalized Anxiety Disorder

ÅChronic, persistent anxiety 

ÅAbout many different events/activities

ÅLasts > 6 months
ÅMore days than not for at least six months



Generalized Anxiety Disorder

ÅThree or more of the following:
ÅRestlessness

ÅFatigue 

ÅDifficulty concentrating 

ÅIrritability

ÅMuscle tension

ÅSleep disturbance



Specific Phobias

ÅFear of a specific object or situation 

ÅLeads to avoidance behavior

ÅPersists for > 6 months

ÅCommon: flying, dental procedures, blood draw



Specific Phobias

ÅSocial anxiety disorder
ÅSpecific phobia of social settings

ÅExcessive fear of embarrassment in social settings 

ÅFear of being humiliated or judged 

ÅAgoraphobia
ÅAgora = public space (Greek)

ÅFear of leaving a safe place (home) for public setting

ÅFear of needing to flee with no help available 

ÅNOT fear of scrutiny and embarrassment

ÅExample: Fear of empty bus (no people)

ÅOften co-occurs with panic disorder

ÅOften patients fear panic attack in public setting



Specific Phobias
Treatments

ÅMedications 
ÅBenzodiazepines for infrequent exposure

ÅBeta blockers (blunt physical symptoms)

ÅSSRIs for frequent exposure



Specific Phobias
Treatments

ÅOften responds to behavioral therapy 

ÅSystematic desensitization
ÅImagining exposure to feared stimulus

ÅRelaxation

ÅExposure therapy
ÅConfrontation of feared stimulus in safe/controlled manner

ÅFear reduced over time (extinction learning)



OCD
Obsessive-Compulsive Disorder

ÅObsessions
ÅRecurrent, persistent thoughts, urges, or images 

ÅIntrusive and unwanted

ÅPatient attempts to ignore or suppress 

ÅCauses distress

ÅCompulsions
ÅRepetitive behaviors or mental acts 

ÅDone to relieve obsessions

ÅHand washing, checking stove

ÅPraying, counting, repeating words

ÅPatient feels driven to perform in response to obsessions



OCD
Obsessive-Compulsive Disorder

ÅEgo
ÅMediates id (desire) and super-ego (rules, society)

ÅEgosyntonic
ÅBehaviors that achieve goals of the ego

ÅObsessions/compulsions used to achieve goals

ÅSeen in obsessive-compulsive personality disorder

ÅEgodystonic 
ÅBehaviors that conflict with goals of theego

ÅObsessions/compulsions are barriers to goals

ÅSeen in obsessive-compulsive disorder



OCD
Obsessive-Compulsive Disorder

ÅCommonly co-occurs with:
ÅSchizophrenia or schizoaffective disorder 

ÅBipolar disorder

ÅEating disorders (anorexia/bulimia)

Å4ÏÕÒÅÔÔÅȭÓ ÄÉÓÏÒÄÅÒ

ÅTreatment: CBT
ÅȰ%ØÐÏÓÕÒÅ ÁÎÄ ÒÅÓÐÏÎÓÅȱ ÔÈÅÒÁÐÙ

ÅExpose patient to obsessive thoughts/image

ÅRespond with non-compulsive behavior

ÅAlso SSRIs and clomipramine (TCA) 



Body Dysmorphic Disorder

ÅOccurs in physically normal patients

ÅPreoccupation with physical appearance

ÅFocus on nonexistent or minor defects

ÅPatient believes they look abnormal, ugly, deformed

ÅLeads to repetitive behavior 
ÅChecking mirror

ÅCombing hair

ÅTreatment: CBT plus SSRIs



PTSD
Post Traumatic Stress Disorder

ÅFollows traumatic event
ÅRape, physical assault

ÅThoughts, nightmares, flashbacks 

ÅAvoidance of reminders 

ÅHypervigilance (anxious, alert, scanning)

Å3ÌÅÅÐ ÐÒÏÂÌÅÍÓ ɉÒÅÓÔÌÅÓÓȟ ÃÁÎȭÔ ÆÁÌÌ ÏÒ ÓÔÁÙ ÁÓÌÅÅÐɊ

ÅLeads to social dysfunction



PTSD
Diagnosis 

ÅExposure to traumatic event

ÅTrauma persistently re-experienced
ÅThoughts, nightmares, flashbacks

ÅAvoidance of trauma-related stimuli

ÅNegative thoughts or feelings after trauma

ÅTrauma-related arousal and reactivity

ÅSymptoms last for more than 1 month



PTSD
Treatments 

ÅCBT

ÅSSRIs

ÅPrazosin
ÅAlpha-1 blocker

ÅReduces nightmares and improves sleep

ÅMay cause orthostatic hypotension



Acute Stress Disorder

ÅExposure to threatened death, injury, sexual assault

ÅRecurrent, intrusive memories 

ÅRecurrent distressing dreams 

ÅDissociative symptoms
ÅAltered sense of reality 

ÅIn a daze, time is slow

ÅCannot remember aspects of trauma (dissociative amnesia)

ÅLasts less than one month

ÅTreatment: CBT (no drugs)



Separation Anxiety Disorder

ÅChildhood anxiety disorder

ÅDistress when separating home/parents
ÅRefusal to leave home

ÅRefusal to go to school

ÅWorry about losing major attachment figures

ÅPersistent reluctance/refusal to go out



Separation Anxiety Disorder

ÅNightmares about separation

ÅRepeated complaints of physical symptoms
ÅHeadaches, upset stomach, nausea 

ÅOccurs with separation or in anticipation

ÅTreated with therapy
ÅGoal: teach children coping skills

ÅCognitive behavioral therapy 

ÅParent-child interaction therapy

D Sharon Pruitt/Wikipedia



Eating
Disorders
Jason Ryan, MD, MPH



Eating Disorders

ÅAbnormal eating patterns

ÅDisrupt health or psychosocial functioning

ÅMore common in women 

ÅUsually present adolescence or young adulthood

ÅDSM-V Disorders
ÅAnorexia nervosa

ÅBulimia nervosa

ÅBinge eating disorder



Anorexia Nervosa

ÅDiet and exercise that leads to low body weight
ÅWorld Health Organization: BMI <18.5kg/m 2

ÅIntense fear of gaining weight 

ÅDistorted perception of body weight 

ÅIncreased mortality from malnutrition

Wikipedia/Public Domain



Anorexia Nervosa

ÅOften co-exists with other disorders
ÅDepression

ÅAnxiety

ÅObsessive-compulsive disorder

ÅPosttraumatic stress disorder

ÅSubstance abuse

ÅOften secondary to eating disorder 

ÅImprove with weight restoration
ÅEspecially depression



Anorexia Nervosa
Endocrine Effects

ÅȢ  'Î2( ÓÅÃÒÅÔÉÏÎ 

ÅȢ  ,(Ⱦ&3(

ÅAmenorrhea

ÅȰ&ÕÎÃÔÉÏÎÁÌÈÙÐÏÔÈÁÌÁÍÉÃ ÁÍÅÎÏÒÒÈÅÁȱ



Anorexia Nervosa
Electrolytes

ÅInability to concentrate urine
ÅFree water loss

ÅHyponatremia

ÅVolume depletion

Åᴽ '&2

ÅCreatinine low ɉᴽ ÍÕÓÃÌÅ ÍÁÓÓɊ

ÅIf purging: hypokalemia 



Anorexia Nervosa
Bones

Å  ÂÏÎÅ ÄÅÎÓÉÔÙ
ÅLow estrogen

ÅHigh cortisol

ÅLoss of cortical and trabecular bone

ÅOsteopenia

ÅOsteoporosis

Hellerhoff/Wikipedia



Anorexia Nervosa
Hematology

ÅBone marrow suppression

ÅAnemia

ÅLeukopenia

ÅThrombocytopenia

Keith Chambers/Wikipedia



Anorexia Nervosa
Physical Exam

ÅLow body mass index (<18.5kg/m 2)
ÅMild: 17 to 18.5

ÅModerate: 16 to 16.99

ÅSevere:  15 to 15.99

ÅExtreme: <15

Public Domain



Anorexia Nervosa
Physical Exam

ÅBradycardia 

ÅHypotension 

ÅȢ  ÂÏ×ÅÌ ÓÏÕÎÄÓ

ÅDry, scaly skin (xerosis)

ÅHair loss

ÅLanugohair growth
ÅSoft, fine hair

Wikipedia/Public Domain



Anorexia Nervosa
Treatment

ÅNutritional rehabilitation
ÅStructured meals with observation

ÅCalorie goals

ÅPsychotherapy

ÅOlanzapine (antipsychotic)



Refeeding Syndrome

ÅHallmark: hypophosphatemia
ÅLow PO4 from poor nutrition

ÅGlucose Ąᴻ ÉÎÓÕÌÉÎ Ąᴻ ÍÅÔÁÂÏÌÉÓÍ 

Å&ÕÒÔÈÅÒ ᴽ 0/τ ÆÒÏÍ ÃÅÌÌÕÌÁÒ ÕÐÔÁËÅ

ÅLoss of ATP Ą cardiac and respiratory failure

ÅMost fatalities: cardiac
ÅPoor contractility, low stroke volume

ÅHeart failure, arrhythmias

Å0ÒÅÖÅÎÔÉÏÎȡ ÓÌÏ× ÒÅÆÅÅÄÉÎÇ ɉÇÅÎÔÌÅ ᴻ ÃÁÌÏÒÉÅ ÉÎÔÁËÅɊ

Phosphate



Bulimia Nervosa 

ÅBinge eating

ÅInappropriate compensation to avoid weight gain
ÅVomiting (purging)

ÅLaxatives, diuretics, enemas

ÅExcessive exercise

ÅFasting

ÅSeverely restrictive diets



Bulimia Nervosa 

ÅOccurs at least once a week for three months

ÅWeight usually normal (contrast with anorexia)

ÅCommonly coexists with other disorders
ÅAnxiety

ÅDepression

ÅPosttraumatic stress disorder

ÅSubstance abuse



Bulimia Nervosa 
Purging Complications 

ÅContraction alkalosis

ÅLoss of K+

ÅUrinary chloride is low (<20)



Urinary Chloride

ÅUseful in metabolic alkalosis unknown cause

ÅLow (<10-20) in vomiting
ÅLoss of Cl in gastric secretions

ÅHigh (>20) in many other causes alkalosis

ÅClassic scenario:
ÅYoung woman with unexplained metabolic alkalosis

ÅUrinary chloride low



Bulimia Nervosa 
Purging Complications 

ÅParotid swelling
ÅȰ0ÁÒÏÔÉÄ ÇÌÁÎÄ ÈÙÐÅÒÔÒÏÐÈÙȱ

ÅSialadenosis

ÅErosion of dentalenamel

BruceBlaus/Wikipedia



2ÕÓÓÅÌÌȭÓ 3ÉÇÎ 

ÅScars on knuckles from induced-vomiting 

Wikipedia/Public Domian



Bulimia Nervosa 
Treatment

ÅNutritional rehabilitation

ÅPsychotherapy

ÅSSRIs



Binge Eating Disorder

ÅBinge eating
ÅCompulsive overeating

ÅExcessively large amounts of food

ÅOften eaten quickly

ÅPatient feels they lack control

ÅPatient feels shame/embarrassment

ÅNo inappropriate compensation 

ÅWeight gain

ÅOccurs at least once a week for three months



Binge Eating Disorder

ÅOften occurs with other disorders
ÅAnxiety, depression

ÅStudies show high risk of type II diabetes

ÅFirst line treatment: Psychotherapy (CBT)
ÅLarge clinical effect in trials

ÅGreater than medication effect

ÅSSRIs used but less effective



Binge Eating Disorder

ÅLisdexamfetamine
ÅADHD stimulant

ÅTopiramate
ÅSeizure medication

ÅClinical trials: ᴻ ÁÂÓÔÉÎÅÎÃÅ ÆÒÏÍ ÂÉÎÇÅ ÅÐÉÓÏÄÅÓ

ÅBoth lead to reduced weight



Sleep Disorders
Jason Ryan, MD, MPH



Sleep Physiology

ÅSeveral stages

ÅNon-REM sleep (N1, N2, N3)

ÅREM

ÅUnique EEG findings to each phase

Image courtesy of Der Lange



Sleep Physiology

ÅAwake, eyes open
ÅBeta waves

ÅȰ,Ï× ÁÍÐÌÉÔÕÄÅȟ ÈÉÇÈ ÆÒÅÑÕÅÎÃÙȱ

ÅAwake, eyes closed
ÅAlpha waves

ÅIncreased amplitude, more synchronous

Beta

Alpha



ÅN1
ÅTheta waves

ÅLightest sleep (easy to wake)

ÅSmallest percentage (5-10%) sleep time

ÅN2
ÅTheta waves

ÅK complexesȡ 3ÕÄÄÅÎ ᴻ ÁÍÐÌÉÔÕÄÅ

ÅSleep spindlesȡ 3ÕÄÄÅÎ ᴻ ÆÒÅÑÕÅÎÃÙ

ÅLargest percentage (50%) sleep time

ÅTeeth grinding (bruxism)

Wikipedia/Public Domain

Sleep Physiology
Theta



Sleep Physiology

ÅN3
ÅLast phase before REM sleep

ÅDelta waves

ÅȰ3ÌÏ× ×ÁÖÅÓȱ

ÅLowest frequency, highest amplitude

ÅDeepest sleep (hardest to wake sleeper)

ÅSleep walking, sleep talking, bed wetting

Delta



REM Sleep

ÅRapid eye movements
ÅPPRF (paramedian pontine reticular formation)

ÅLow voltage pattern

Å/ÆÔÅÎ ÁÐÐÅÁÒÓ ȰÓÁ×-ÔÏÏÔÈÅÄȱ



REM Sleep

ÅLoss of motor tone (muscle paralysis)

ÅDreaming, nightmares

ÅPenile tumescence 



Sleep Physiology

Å3ÌÅÅÐ ÇÏÅÓ ÔÈÒÏÕÇÈ ȰÃÙÃÌÅÓȱ ÄÕÒÉÎÇ ÔÈÅ ÎÉÇÈÔ

ÅNREM ĄREM ĄNREM ĄREM

ÅRepeated during the night

ÅOne cycle from NREM to REM about 90 minutes

ÅLength of REM increasesduring cycles

ÅLength of N3 decreasesduring cycles



Hypnogram



Drugs

Å-ÁÎÙ ÄÒÕÇÓ ÁÌÔÅÒ ȰÓÌÅÅÐ ÁÒÃÈÉÔÅÃÔÕÒÅȱ

ÅN3 and REM sleep % decreased by sedative drugs
ÅAlcohol

ÅBenzodiazepines

ÅBarbiturates 

ÅNonbenzodiazepine hypnotics
ÅZolpidem, zaleplon, eszopiclone

ÅActivate benzodiazepine (GABA) receptor

ÅHigh affinity for BZ1 receptor

ÅDecrease time to fall asleep (sleep latency)

ÅLess effect on sleep cycle than benzodiazepines



Depression

ÅREM starts quicker after sleep onset
Å  2%- ÌÁÔÅÎÃÙ

Åᴻ  ÔÏÔÁÌ 2%- ÓÌÅÅÐ

ÅȢ  ÓÌÏ×-wave (N3) sleep

ÅSleep rhythms normalize on anti-depressant drugs



Hypnogram

Awake

REM

N1

N2

N3

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

Time during night



Parasomnias

ÅOccur during sleep

ÅUndesirable physical events (movements, behaviors)

ÅUnwanted experiences (emotions, dreams) 

ÅNon-rapid eye movement (NREM)-related

ÅRapid eye movement (REM)-related
ÅSleep paralysis (wake but cannot move)

ÅNightmare disorders



NREM Disorders

ÅDisorders of arousal during sleep

ÅOccur during non-REM sleep
ÅUsually occur in N3 (deepest sleep)

ÅUsually occur earlier in night (more N3 sleep)

ÅPatient does not recall arousal activities

ÅSleepwalking

ÅSleep terrors (sitting up, screaming)

ÅSleep-related eating disorder

Å4ÒÅÁÔÍÅÎÔȡ ÂÅÎÚÏÄÉÁÚÅÐÉÎÅÓ ɉᴽ .σ ÓÌÅÅÐɊ



Narcolepsy

ÅNeurologic disorder of sleep-wake cycles
ÅSleep during wakefulness 

ÅWakefulness during sleep

ÅCauses excessive daytime sleepiness

Å#ÁÕÓÅÄ ÂÙ ᴽ ÎÅÕÒÏÐÅÐÔÉÄÅÓ ÉÎ lateral hypothalamus
ÅOrexin-A (also called hypocretin-1)

ÅOrexin-B (also hypocretin-2)

ÅRarely CSF tested for diagnosis
ÅOrexin-A/ hypocretin-1 levels

OpenStaxCollege/Wikipedia



Narcolepsy

ÅDaytime sleepiness

ÅFall asleep during day often at inappropriate times

ÅȰ3ÌÅÅÐ ÁÔÔÁÃËÓȱȡ ÓÕÄÄÅÎ ÄÏÚÉÎÇ

ÅNot tired when waking in morning 



Cataplexy

ÅSudden loss of muscle tone
ÅUsually affecting face, neck, or knees

ÅMuscle weakness 

ÅMay lead to collapse

ÅNo loss of consciousness (contrast with syncope)

ÅTriggered by strong emotions 

ÅClassically laughter or excitement 

ÅSometimes anger or grief



Hallucinations

ÅVisual, tactile, or auditory 

ÅUsually hypnagogic : occur when falling asleep 

ÅRarely hypnopompic: occur when awakening

Nevit Dilmen/Wikipedia



Sleep Paralysis

ÅInability to move after awakening for 1-2 minutes 

ÅCaused by REM sleep while awake
ÅLimited movement during REM sleep activity

ÅMay also occur just before falling asleep

ÅMay occur with hallucinations (scary for patient!)



Narcolepsy
Epidemiology and etiology

ÅBegins in teens and early twenties

ÅMen = women

ÅUsually occurs sporadically (rarely in families)

ÅAutoimmune hypothesis
ÅOrexin neurons killed by autoimmune process

ÅNarcolepsy strongly associated HLA DQB1



Narcolepsy
Treatment

ÅModafinil
ÅControlled substance

ÅPromotes wakefulness

ÅPoorly understood mechanism 

ÅEffects on dopamine, NE, GABA



Narcolepsy
Treatment

ÅMethylphenidate and amphetamines
ÅIndirect sympathomimetics

Åᴻ ÄÏÐÁÍÉÎÅ ÁÎÄ ÎÏÒÅÐÉÎÅÐÈÒÉÎÅ #.3 ÌÅÖÅÌÓ ÉÎ ÓÙÎÁÐÓÅÓ

ÅAlso used in ADHD



Narcolepsy
Treatment

ÅSodium oxybate
ÅSalt form of gamma-hydroxybutyrate (GHB)

ÅGABA metabolite

ÅMechanism of action not known

ÅCNS depressant (similar to anesthetic)

ÅMain benefit: reduces cataplexy
ÅAlso improves nocturnal sleep, reduces daytime sleepiness

Å)ÌÌÅÇÁÌ ÖÅÒÓÉÏÎ '("ȡ ȰÄÁÔÅ ÒÁÐÅ ÄÒÕÇȱ

ÅOne dose at bedtime

ÅRepeat dose 2.5 to 4 hours later (set alarm)

ÅMany patients learn to wake on their own



Alcohol &
CNS Depressants
Jason Ryan, MD, MPH



Substance Use Disorder

ÅDSM-V: Two or more during 12 month period
ÅTolerance

ÅWithdrawal

ÅTaken in larger amounts or over a longer period 

ÅUnsuccessful efforts to cut down or control use

ÅLots of time spent to obtain, use, or recover from

ÅCraving or a strong desire or urge to use

ÅFailure to fulfill obligations at work, school, home

ÅContinued use despite social or interpersonal problems 

ÅSocial/occupational activities given up or reduced

ÅUse in situations in which it is physically hazardous

ÅUse despite knowledge of having a problem



Stages of Change

Toddatkins



Stages of Change

ÅPrecontemplation
ÅNo intention of behavior change 

ÅMay not recognize/acknowledge problem

ÅContemplation
ÅAware problem exists 

ÅNot yet willing to change

ÅPreparation
ÅIntending to take action

ÅAction

ÅMaintenance

ÅRelapse



Alcohol 

ÅȰ!ÌÃÏÈÏÌȱ Ѐ ÅÔÈÙÌ ÁÌÃÏÈÏÌ Ѐ ethanol

ÅFound in alcoholic beverages

ÅCommonly abused substance

ÅMetabolize by liver 

ÅNumerous biochemical effects

Ethanol

Wikipedia/Public Domain



Alcohol Intoxication

ÅCNS depressant

ÅSlurred speech

ÅIncoordination

ÅUnsteady gait

ÅStupor

ÅComa

Pixabay/Public Domain



Alcohol Intoxication

ÅSerum blood alcohol concentration (BAC)

ÅMost US states: legal limit 80 mg/ dL
ÅȰπȢπψ ÇȾdLȱ ÏÒ ȰπȢπψȱ ÏÒ ȰψϷȱ

ÅNumber of drinks to reach limit varies with size

Jeffrey Smith/Flikr



Alcohol Biomarkers

ÅMarkers of liver damage

ÅUsed to screen for heavy, chronic use

Also seen in chronic use:  -#6 and hypertension



Alcohol Poisoning

ÅVery high BAC Ą respiratory depression

ÅCan be fatal

ÅTreatment is supportive

ÅMay require ICU care 

Pixabay/Public Domain



Alcohol Withdrawal

ÅHeavy drinkers after abrupt cessation

Å6 to 24 hours after last drink
ÅTremors

ÅAnxiety

ÅGI upset

ÅHeadache

ÅSweating

ÅPalpitations

ÅMental status intact



Alcohol Seizures

Å6 to 48 hours after last drink

ÅGeneralized tonic-clonic seizures

ÅSingle or in clusters of two to three

RobinH



Alcohol Hallucinosis

Å12 to 48 hours after last drink

ÅOften visual hallucinations

ÅSeeing insects or animals 

ÅHearing voices

ÅTactile sensations

Steve Jurvetson/Flikr



Delirium Tremens

Å72 and 96 hours after last drink

ÅMost severe withdrawal manifestation 

Å20% mortality in some studies

Pixabay/Public Domain



Delirium Tremens

ÅDelirium

ÅMarkedly altered mental status

ÅAgitation 

ÅFever

ÅDrenching sweats

ÅAutonomic hyperactivity
ÅTachycardia, hypertension

ÅDeath from:
ÅHyperthermia

ÅArrhythmias

ÅFluid/electrolyte abnormalities



Alcohol Withdrawal
Treatment

ÅBenzodiazepines

ÅImprove agitation

ÅPrevent progression 

ÅSymptom-triggered therapy
ÅCIWA scale

ÅClinical Institute Withdrawal Assessment for Alcohol 

ÅPoint system for assessing withdrawal symptoms

ÅRegular assessment of patent

ÅBenzodiazepine given if score is high



Alcoholism Therapy

ÅSupport groups (Alcoholics Anonymous)

ÅThree FDA approved drugs
ÅReduce risk of relapse 

ÅDisulfiram (Antabuse)

ÅNaltrexone

ÅAcamprosate



Disulfiram 
Anatabuse

ÅInhibits aldehyde dehydrogenase

ÅAcetaldehyde accumulates

ÅTriggers catecholamine release 

ÅSweating, flushing , palpitations, nausea, vomiting

Alcohol
Dehydrogenase

Aldehyde
Dehydrogenase

NAD+ NADH NAD+ NADH

Ethanol Acetaldehyde Acetate



Naltrexone

ÅLong acting opioid antagonist

ÅEndogenous opioids reinforce alcohol effects

ÅGiven orally to prevent relapse

ÅAlso used in opioid abuse

Naltrexone



Acamprosate

ÅMechanism incompletely understood

ÅModulates NMDA receptors
ÅAlcohol disrupts CNS equilibrium

ÅExcitatory glutamate activity (NMDA receptor)

ÅInhibitory GABA activity

ÅCommon side effect (~15%): diarrhea

Acamprosate



Barbiturates
Phenobarbital,pentobarbital

ÅAnti-seizure drugs

ÅGABA activators

ÅUsed as sedatives in past

ÅNow largely replaced benzodiazepines

ÅSimilar effects to alcohol (CNS depressants)

ÅNarrow therapeutic index

ÅDangerous used together with alcohol

Wikipedia/Public Domain



Barbiturates
Phenobarbital,pentobarbital

ÅOverdose: respiratory depression
ÅNo antidote

ÅSupportive care

ÅHeavy users must be weaned

ÅAbrupt withdrawal: 
ÅDelirium 

ÅHallucinations

ÅSeizures 

ÅCardiovascular collapse Ą death



Benzodiazepines
Diazepam, oxazepam, lorazepam

ÅMany medical uses (anxiety, alcohol withdrawal)

ÅClassic overdose presentation:
ÅCNS depression with normal vitals

ÅAltered mental status

ÅSlurred speech

ÅAtaxia

ÅRarely cause respiratory depression (safer drugs)



Flumazenil 

ÅAntagonist of benzodiazepine receptor

ÅUse to treat overdose controversial

ÅOverdose has low mortality rate 

ÅFlumazenil may cause withdrawal seizures

Flumazenil 



Benzodiazepine Withdrawal 

ÅOccurs with abrupt cessation in chronic user
ÅTiming depends on drug

ÅLong acting BZD Ą longer washout

ÅTremors

ÅAnxiety

Å$ÅÐÒÅÓÓÅÄ ÍÏÏÄ ɉȰÄÙÓÐÈÏÒÉÁȱɊ

ÅHypersensitivity to sensations (noise, touch)

ÅPsychosis

ÅSeizures

ÅCan be life-threatening

ÅTreatment: benzodiazepines



Opioids
Jason Ryan, MD, MPH



Endorphins

ÅPeptides activators of opioid receptors

ÅThree families: endorphins, enkephalins, dynorphins

Dynorphin A Beta-endorphin



Opioid Receptors

ÅCentral and peripheral nervous system (neurons)

ÅActivated by endorphins

ÅThree key subtypes

ÅMu (ʈ) receptor : highest affinity endorphins

ÅDelta (ɿ) receptor : enkephalins

ÅKappa (ʆ) receptor : dynorphins



Opioid Receptors
Nerve Effects

ÅCoupled to G-proteins

ÅCloses Ca2+ channels on presynaptic nerves
ÅReduce neurotransmitter release

ÅOpen K+ channels postsynaptic neurons 
ÅLeads to hyperpolarization

ÅLess signal transmission

ÅDecreased activity of neurotransmitters
ÅGlutamate (excitatory)

ÅAcetylcholine, norepinephrine, serotonin, substance P



NT

Post-synaptic
Neuron

Ca2+NT

Pre-synaptic
Neuron

K+

X

+



Opioid Drugs

ÅActivate opioid receptors

ÅPrototype: morphine
ÅAlso hydromorphone, meperidine, fentanyl, codeine

ÅDrug of abuse: heroin (diamorphine)

Morphine Heroin



Heroin

ÅUsually injected into vein

ÅDirty needle or contaminated drugs:
ÅBacteremia Ą tricuspid endocarditis

ÅHepatitis B & C

ÅHIV

Psychonaught/Wikipedia



Opioids
Central nervous system effects

ÅMostly mediated through mu receptor

ÅPain relief (analgesia)

ÅEuphoria

ÅSedation



Opioids
Central nervous system effects

ÅRespiratory depression

ÅCough suppression

ÅMiosis (small pupils)
ÅException: meperidine

Wikipedia/Public Domain



Opioids
Peripheral nervous system effects

ÅConstipation

ÅSkin warmth and flushing

John Johnson/Pexels



Opioids
Clinical Uses

ÅPain control

ÅAcute pulmonary edema (IV morphine)

ÅCough suppression (codeine)

ÅDiarrhea (loperamide)

ÅShivering: (meperidine/Demerol)



Addiction & Tolerance

ÅHighly addictive

ÅTolerance develops
ÅLess effect of drugs over time

ÅHigher dosages required to achieve effects

ÅNo tolerance to miosis and constipation

Wikipedia/Public Domain
John Johnson/Pexels



Acute Intoxication

ÅOpioids: most common cause drug overdose death

ÅEuphoria to depressed mental status

ÅDecreased respiratory rate

ÅDecreased bowel sounds

ÅMiotic (constricted) pupils

ÅSeizures
ÅCommonly with tramadol or meperidine



Acute Intoxication
Treatment

ÅNaloxone

ÅShort-acting opioid antagonist

Å-ÁÙ ÃÁÕÓÅ ×ÉÔÈÄÒÁ×ÁÌ ÉÆ ÄÏÓÅ ÔÏÏ ÈÉÇÈ ɉȰÏÖÅÒÓÈÏÏÔȱɊ

Morphine Naloxone



Withdrawal

ÅOccurs in opioid-dependent individuals

ÅUsually starts 6-12 hours after last dose 

ÅReversal of CNS, eye, skin, GI effects

ÅRestlessness

ÅYawning

ÅRhinorrhea and lacrimation

ÅPiloerection

ÅNausea, vomiting, abdominal cramps

ÅDiarrhea



Withdrawal/Addiction
Treatment

ÅBuprenorphine
ÅPartial agonist (agonist and antagonist effects)

ÅLong duration of action

ÅSublingual tablet

ÅNot regulated/controlled like methadone

ÅMay cause withdrawal (like naloxone)

ÅCombined with naloxone 
ÅPrevents abuse

ÅNaloxone not absorbed sublingually

ÅCrushed pill Ą IV injection Ą no effect

Buprenorphine



Withdrawal/Addiction
Treatment

ÅMethadone
ÅLong-acting oral opiate

ÅReduces cravings

ÅMaintenance 

ÅStrictly regulated/controlled

Methadone



Withdrawal/Addiction
Treatment

ÅNaltrexone
ÅLong acting opioid antagonist

ÅBlocks effects of opioids if taken

ÅAdministered to detoxified patients to prevent relapse

ÅSome data show prevention of relapse

ÅAlso used in alcohol abuse

Naltrexone



Stimulants
Jason Ryan, MD, MPH



Stimulants

ÅCocaine

ÅAmphetamines

ÅCaffeine

ÅNicotine



Cocaine 

ÅTwo key physiologic effects
Å#1: Local anesthetic (Na channel blocker)

Å#2: Inhibits monoamine reuptake 

ÅMonoamines: Dopamine, serotonin (5HT), NE

ÅSympathetic activation

CocaineLidocaine

Norepinephrine



Adrenergic Synapses

Tyrosine

Dopa

Norepinephrine

NE

ɻor ɼ
Receptor

Dopamine

ɻ2-

Cocaine
Amphetamines

-

Amphetamine
+



Cocaine Intoxication

ÅIncreased energy

ÅDecreased need for sleep

ÅAlertness

ÅEuphoria

Wikipedia/Public Domain



Cocaine Intoxication

ÅHallucinations
ÅClassically tactile 

ÅȰ"ÕÇÓ ÃÒÁ×ÌÉÎÇ ÏÎ ÍÙ ÓËÉÎȱ

ÅFever
ÅIncreased muscle activity

ÅCentral dopamine release 

ÅAnxiety

ÅParanoia

ÅMay mimic psychosis

ÅTreatment: benzodiazepines

Michael "BuZZeR" Kadykov



Cocaine Intoxication
Signs

ÅSympathetic nervous system activation

ÅStimulation of alpha and beta receptors

ÅDilated pupils

ÅTachycardia and increased blood pressure

OpenStaxCollege/Wikipedia



Cocaine Chest Pain

ÅCommon among cocaine users

Åᴻ  /ς ÄÅÍÁÎÄ ɉÔÁÃÈÙÃÁÒÄÉÁȟ ÅÌÅÖÁÔÅÄ "0Ɋ

ÅȢ  /ς ÓÕÐÐÌÙ ɉÃÏÒÏÎÁÒÙ ÖÁÓÏÃÏÎÓÔÒÉÃÔÉÏÎɊ

ÅO2 mismatch Ą angina

ÅMay lead to thrombosis Ąmyocardial infarction

Freestocks.org



Cocaine Chest Pain

ÅTreatment: benzodiazepines
ÅSedating/calming

ÅDiminish cocaine-related stimulating effects

ÅAspirin

ÅAvoid beta blockers
ÅIncreased alpha effects

ÅWorsening of hypertension and chest pain



Cocaine Withdrawal

ÅOccurs with stopping after chronic, heavy use

ÅUsually not life -threatening

ÅDepression

ÅFatigue

ÅDifficulty concentrating

ÅIncreased sleep



Amphetamines

ÅContain modified phenethylamines 

ÅStimulants

ÅIndirect sympathomimetics

ÅIncrease synaptic dopamine/NE levels 

Phenethylamine


