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Background 

•  Substance	use	disorders	con=nue	to	be	a	major	health	concern	in	the	United	
States	and	Canada	

•  Specific	causal	factors	and	effec=ve	treatments	con=nue	to	be	ma'ers	of	great	
debate.	

•  Co-occurring	substance	use/mental	health	disorders	are	responsible	for	a	great	
deal	of	the	current	public	health	crisis,	causing	mental,	physical	and	emo=onal	
damage	to	the	pa=ent	as	well	as	their	family	and	friends.	

•  The	frequent	presence	of	comorbid	psychological,	social	and	medical	disorders	
for	some	are	a	precursor	to	the	substance	abuse	and	for	others	are	a	result	of	it	

	

Important	to	look	at	substance	use	disorder	in	context	-	along	with	the	
psychological	disorder	-	to	inform	treatment	thereby	maximizing	successful	

outcomes.		



Comprehensive Diagnostic Assessment – What? 

•  One	of	the	first	steps	toward	a	proper	diagnosis	and	
successful	treatment.			

•  Effec=vely	informing	treatment.	
•  Neurocogni=ve	and	personality	profiles	associated	with	

substance	abuse		
•  Psychodiagnos=c	profile	influences	the	pa=ent’s	cogni=on	
•  Treatment	and	implica=ons	for	relapse.	



Comprehensive Diagnostic Assessment – Why? 

Most	people	seeking	addic=on	treatment	have	co-occurring	
disorders	such	as	anxiety,	depression,	or	trauma	that	need	
to	be	addressed	in	order	to	sustain	long-term	recovery	

ü TBI	
ü Demen=a	
ü Stroke	
ü Depression	
ü Trauma	
ü Anxiety	

	



Comprehensive Diagnostic Assessment – How? 

Ø  Psychodiagnostic 
Ø  Personality 
Ø  Cognition
Ø  Mood and Emotional functioning
Ø  Trauma Assessment
Ø  Symptom Severity
Ø  Crisis Assessment
Ø  Interest Assessment



Comprehensive Diagnostic Assessment 

1.  Properly	diagnose	and	treat	an	extensive	range	of	illnesses	and	disorders	
that	may	be	contribu=ng	to	substance	use	

2.  Create	a	medica=on	strategy	based	on	empirical	evidence	and	make	
appropriate	adjustments	during	course	of	treatment	

3.  Iden=fy	and	work	on	interpersonal	issues	that	might	otherwise	
compromise	treatment	

4.  Inform	ongoing	treatment	using	objec=ve	data	for	be'er	treatment	
adherence,	compliance	and	efficacy	

5.  Inform	relapse	preven=on	plan	and	give	pa=ent	tools	to	reduce	relapse	
risk	and	make	plausible,	informed	referrals	and	recommenda=ons		

6.  Present	pa=ent/referent/clinician	with	tangible	data	to	be'er	understand	
pa=ent’s	illness	and	recovery	



Why Doesn’t Everyone Use Assessment? 

1. Expensive	
2. Time	

3. Complex	

4. Popula=on	
5. Individual	differences	
6. Thought	“Not	the	point.”	



Neuropsychological Evaluation 

•  Intellectual	Func=oning	
•  Academic	Skills	
•  A'en=on	and	Concentra=on	
•  Processing	Speed	
•  Learning	and	Memory	
•  Conceptual	and	Problem	Solving	Capacity	
•  Language	
•  Visuospa=al	abili=es	
•  Sensory-Perceptual	func=oning	
•  Motor	performance	

	



Personality Testing 

•  Emo=onal	adjustment	and	resilience	
•  Personality	Style	
•  Constructs	such	as:	

–  Interpersonal	func=oning	
–  Anger/Hos=lity	
–  Cynicism	
–  Depression	

(MMPI-2,	MCMI-III,	SDIP-IV,	Rorschach,	TAT	etc.)	











Psychodiagnostic Testing   

•  Self-report	measures	
•  Interviews	(SCID	5,	MINI)	
•  Specialty	Interviews	(Y-BOCS,	Prodromal	Ques=onnaire)	
	
Inventory	of	symptoms	
Criteria	for	diagnosis	
Aids	in	looking	at	symptom	overlap	
Gives	some	insight	into	cogni=on	

	



•  Presentation with cognitive symptoms such as loss of 
memory and vagueness, as well as prominent slowing of 
movement and reduced or slowed speech that is due to 
depression, not dementia

•  Although cognitive symptoms are seen to improve with 
treatment of depression…

• On follow-up, most patients develop further cognitive 
decline over time, and are diagnosed with an irreversible 
dementia

Cognitive Deficits Due to Depression 
“Pseudodementia” 



•  In most cases the dementia is real and likely to persist or 
progress despite the treatment of depression

•  Patients with dementia should still be screened and treated for 
depression

•  Successful treatment of depression may not reverse the 
dementia but may improve function and quality of life

•  Truly reversible causes of dementia are much more rare than 
previously thought

• Depression is less likely an imitator of dementia than a 
predictor of dementia in later life

Cognitive Deficits Due to Depression 
“Pseudodementia” (cont’d) 



Differential Diagnosis: Depression vs. Dementia 

Criterion	 Depression	 Demen>a	

Dura=on	 At	least	2	weeks,	some=mes	months	 Months	to	years	

Mood/Affect	 Depressed	mood,	anhedonia	 Disinterested,	detached	
Psychomotor	Speed						Mental	&	physical	slowing	 Normal	to	mildly	slow	

A'en=on	 Borderline	selec=ve	a'en=on,	
difficulty	with	complex	a'en=on	

Normal	to	mildly	abnormal	un=l	late	
in	course	

Memory	 Mild	impairment,	memory	retrieval	
difficulty	

Abnormal,	amnes=c	pa'ern	in	most	
cases	

Speech/language	 Decreased	amount	of	speech		 Anomic	aphasia,	empty	or	sparse	
content	

Other	cogni=on	 Difficulty	with	efforgul	tasks	 Mul=ple	cogni=ve	deficits	

Other	behavior	 Indecisive,	delusions	and	other	
psychiatric	symptoms	

Psychiatric	symptoms	may	be	
present,	usually	less	prominent	

Physical	symptoms	 Lack	of	energy,	sleep	and	appe=te	
disturbances	

Usually	none	un=l	middle	or	late	
stages	
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Schizophrenia - General and Specific Cognitive Deficits 

•  There	 are	 deficits	 spanning	 all	 aspects	 of	 cogni=on	 rela=ve	 to	 healthy	
control.	

•  There	 is	 a	 varia=on	 in	 the	 extent	 of	 involvement	 across	 domains	 with	
evidence	 from	 mul=ple	 studies	 suggested	 that	memory	 and	 execu>ve	
func>ons	 are	 the	 two	 domains	 most	 likely	 to	 show	 differen=al	
impairment.	

•  Most	common	cogni=ve	impairments	found	in	pa=ents	with	schizophrenia	
are	those		of	a@en>on,	memory	and	execu>ve	func>ons.	

•  Average	 cogni=ve	 impairments	 for	 pa=ents	 with	 schizophrenia	 in	 these	
cogni=ve	domain	reach	2SD	below	that	of	healthy	control.	



General and Specific Deficits 

•  Rather	 than	 localized	 cogni=ve	 deficit,	 illness	 shows	 a	more	widespread	
neuropsychological	dysfunc=on.	(Buchbaum,	1990)	

•  Selec=vity	 of	 cogni=ve	 deficits	 occurs	 against	 background	 of	 general	
impairment,	 with	 even	 the	 less	 sensi=ve	 tasks.(Heinrichs	 and	 Zakzanis,
1998)	

•  Cogni=ve	 domains	 of	 IQ,	 memory,	 language,	 a'en=on	 and	 execu=ve	
func=on-consistent	trend	of	poor	performance.	(Fioravan=	et	al	2005)	

•  Confirmatory	factor	analysis	of	various	cogni=ve	func=ons	reflected	more	
generalized	cogni=ve	disability.	(Dickinson	et	al	2006)	

•  Social	 Cogni=on	 also	 is	 seen	 to	 suffer	 and	 this	 decline	 has	 treatment	
implica=ons.	



Assessment of Substance Abuse Patients 

We	tend	to	want	to	answer	the	client’s	ques=ons:	
	
“What	did	I	do?	What	damage	did	I	do	to	my	brain?”	
	
Classic	Answer:	
	
Neuropsychological	Impairment	due	to	abuse	of	__________	



The Brain Needs Time 



Ask Questions Outside The Box 

What	are	the	effects	of	ACUTE	use,	CHRONIC	use	and	RESIDUAL	Use	on	
neuropsychological	performance?	
	
Where	is	my	client’s	cogni=on	now?	
	
Will	they	clear	---	and	when?	
	
How	fast	can	I	go?	
	
Why	don’t	they	seem	to	understand	me?	How	am	I	not	matching	my	
treatment	to	their	abili=es?	
	
What	are	they	able	to	do?	What	are	reasonable	expecta=ons?	
	



What Are We Going to Do with Them 
after Treatment? 





Alcohol Use – Acute Effects 

Acute	Effects:	
•  Heart	rate	–	BP	
•  Disinhibi=on	
•  Balance	instability	
•  Slowed	psychomotor,	cogni=ve	and	sensory	informa=on	processing	

ü  Depressant	–	CNS	–	looks	like	pa'ern	of	tranquilizer	and	hypno=c	
deficits	

ü  Deficits	tend	to	correlate	with	intake	quan=ty,	dura=on	and	age	
(began)	

ü  Pa'erns	are	important	(binge	vs.	heavy	chronic	use)	
ü  Posi=ve	rela=onship	between	amount	and	frequency	of	

consump=on	and	cogni=ve	deficits	



Alcohol – Chronic Use 

Chronic	Use	d/o	
	
ü  Varia>ons	in	medical	risk	factors,	sex	differences,	family	

history,	age	
	
Deficits:		
•  Complex	visuospa=al	ability	
•  Psychomotor	speed	
•  Learned	skills	
•  Short-term	recall	
•  Subtle	deficits	in	concept	forma=on	and	mental	flexibility	



Alcohol – Residual  Effects  

ü  Detox	effect	within	1st	two	weeks-	all	cog	domains		
ü  4	weeks	to	8	weeks	improvements	
ü  Months	–	most	show	improvement.	How	much	is	correlated	with	individual	

differences.	Long-term	MRIs	show	permanent	damage.	
ü  Age	makes	reversibility	less	obvious	

Execu=ve	Func=ons	
•  Problem	solving,	decision-making,	working	memory,	sequencing,		
•  Short	term,	explicit	and	declara=ve	memory	(mild	to	anterograde	amnesia)	
•  Visuospa=al	processes	
•  Balance	and	gait,	processing	speed	(Can	last	up	to	1	year)	(Fein	&	Greenstein,	2013)	
•  Affec=ve	Comprehension	(Monnot	et	al.,	2002)	













Cocaine - Acute 

ü Deficits	rela=ve	to	amount	of	use,	years	of	use	and	
dura=on	of	abs=nence		

ü CT	Scan	atrophy	–	evidence	of	white	ma'er	lesions	
ü High	correla=on	with	stroke	

•  Disinhibi=on	
•  Impulsivity	
•  Increased	HR/BP	
•  Enhance	learning	and/or	a'en=on	(NIMH,	2010)	



 Prolonged Use 
Changes  

the Brain  
  in 

Fundamental 
and Lasting 

Ways “Healthy” 
Brain 

“Cocaine 
Addict” Brain 

Addiction is a Brain Disease 



Deficits Chronic Cocaine 

•  Memory	and	concentra=on	
•  Execu=ve	func=oning	(working	memory,	inhibi=on,	set-shiqing)	
•  A'en=on	span	and	Vigilance	
•  Memory	impairments	Sp.	(verbal	learning	and	memory)(Fox	et	al.,	2009)	

(Recrea=onal	users	display	deficits	of	poorer	learning	and	recogni=on	
accuracy)		

•  Decreased	mental	flexibility	(Kelley	et	al.,	2005)	
•  Emo=on	recogni=on	(Fernando-Serrano	et	al.,	2010)	associated	with	

cumula=ve	levels	of	exposure.		
•  Narrower	ability	to	experience	emo=ons	implied	in	research	but	not	

validated.	
	
Neurocogn=ve	effects	=	dose	specific	and	persistent	even	aqer	six	months	of	
abs=nence	
	



Residual Effects of Cocaine Use  

ü  Subtle	and	specific	vs.	General	
ü  Execu=ve	func=oning	(a'n.	planning	mental	flexibility)	

ü  A'en=on,	reasoning,	spa=al	planning	–	best	indicators	of	
treatment	outcome	

ü  Changes	in	affect	and	personality	–	some	short	lived	and	
some	permanent	ASPD	and	BPD	(associated	with	poorer	
cogni=ve	func=on	–	frontal	lobe	dysfunc=on)	

ü  Depression	(during	withdrawal	–	associated	with	cogni=ve	
deficits)	



Cocaine Phenomena 

1.  Heavy	cocaine	users	may	show	persistent	changes	in	brain	
metabolism	with	no	detectable	effects	

Alternate	neural	substrates	are	use	to	perform	task	
Power	and	sample	size	of	studies	

2.  ETOH	and	Cocaine	–	most	studies	found	that	most	common	
Short	and	long-term	memory	and	visual	motor	func=ons	
Not	any	worse	than	separate	use	(Pennings	et	al.,	2002)	











Opiates - Acute 

ü  Mental	and	physical	“sluggishness.”	Can	be	seen	in	EEG	slowing		
ü  Personal	neglect	
ü  Few	studies	documen=ng	cogni=ve	effects	of	acute	use	

Non-Drug-Abusing	Pa=ents	
Reduce	visual	acuity	and	increase	perceptual	impairment	(Zacny	et	al.,	2011)	
Slow	motor	performance	and	decreased	processing	speed	(Zacny	et	al.,	2011)	
Focused	a'en=on	impaired,	while	sustained	and	divided	a'en=on	spared	
Mental	flexibility	
	
Non-dependent	Users	
Perceptual	spa=al		
Psychomotor	Speed	
	

With	increasing	opioid	tolerance	and	dependence,		
cogni=on	appears	to	be	unaffected	un=l	impaired	by	higher	doses	

	
	
	



Opiates – Residual   

•  Mental	flexibility,	a'en=on	and	abstract	reasoning	
returned	to	baseline	(non-user)	levels	aqer	
abs=nence,	however	impulsivity	remained	at	a	
deficit	compared	to	control	group	(Pav	et	al,	2001)	

•  Overall	–	Long-term	opiate	use	does	not	severely	
impair	cogni=ve	func=oning	



Meth Cognitive Dysfunction and Change 

ü  Frontal	cortex,	cingulate	cortex	and	medial	temporal	lobe	–	loss	of	
grey	ma'er	

ü  Approximately	50%	entering	treatment	suffer	from	cerebral	
(cogni=ve)	dysfunc=on	
–  Less	likely	to	a'end	con=nuing	care	
–  Less	likely	to	be	employed	
–  Oqen	mistaken	as	resistant	or	unmo=vated	
–  Less	able	to	absorb	informa=on		

ü  S=mulant	addicts	look	like	they	have	degenera=ve	brain	disease	
ü  Damaging	effects	on	nervous	system	



Methamphetamine – Acute  

•  Aggression	
•  Euphoria	
•  Decreased	anxiety	
•  Irritability,	anxiety,	hallucina=ons,	compulsivity,	
paranoia	(binge	and	heavy	use)	(Semple	et	al.	2003)	

•  A'en=on	
•  Memory	
•  Impulsivity	
•  Motor	func=oning	



Meth - Chronic 

Execu=ve	&	visuospa=al	func=oning	problems	include:	
–  Learning	and	Memory	
–  Abstrac=on	
–  Problem	solving	
–  Cogni=ve	Organiza=on	
–  Psychomotor	and	Processing	Speed	
–  Cogni=ve	flexibility	(Wisconsin	Card	Sor=ng	Test,	Trails	B)	
–  Planning	
–  Response	Inhibi=on	(Color-Word	Interference	Test)	
–  Social	Cogni=on	



Methamphetamine Residual 

•  Poorer	Performance	across	the	Board	–	different	from	other	s=mulants	
•  Long	term	s=mulant	abuse	causes	damage	to	dopamine	producing	cells	

and	leads	to	reduced	levels	
•  S=mulant	addicts	may	suffer	from	poor	a'en=on	and	compromised	fine	

motor	skills	
•  Social	Cogni=on	
•  Execu=ve	Func=on	improves	aqer	2	weeks	(Chou	et	al.,	2007)	
•  Motor	skills,	processing	speed,	verbal	memory	(9+	months)	(Ludicello	et	al.	

2010)	
•  Some	cogni=ve	deficits	may	persist	even	aqer	longer	periods	–	execu=ve	

func=oning,	a'en=on,	strategic	components	of	encoding	(Ludicello	et	al.	
2010)		



Methamphetamine Residual 

•  Global	func=onal	impairment	in	many	cases	
•  IADLS	
•  Financial	management	
•  Unemployment	
•  Deficits	in	Prospec=ve	memory	–	poor	compliance	
		



Marijuana 

ü  Posi=vely	Correlated	with	psychosis,	depression	–	even	with	
no	prior	history	

ü  Other	drugs	(ETOH,	cocaine,	meth,	reduced	cerebral	blood	
flow	seen	on	frontal,	limbic,	cerebral	regions)	
Marijuana=orbital	and	mesial	frontal	insula,	temporal	
anterior	cingulate	and	cerebellum	

ü  Subjec=ve	doesn’t	match	objec=ve	reports	during	acute		
phase	–	a'en=on,	well-established	memories	



Marijuana - Acute Effects  

ü  Acute	hallucinatory	and	reac=ve	emo=onal	states	(Brust,	2000).	
ü Many	acute	effects	are	dose	dependent.		Several	resolve	aqer	

habitua=on.	
	
Disorienta=on	to	=me		
Transient	memory	loss	
A'en=on	(selec=ve	and	sustained)	impairment	–	although	may	resolve	if	
individual	habituates	
Slowed	visual	processing	
Working	memory	
Processing	speed	
	



Marijuana - Long term Effects   

•  Research	is	mixed,	but	magnitude	and	persistence	of	impairments	
vary	with	quan=ty,	frequency,	dura=on	of	use	and	age	of	onset.	

•  Observed	impairments	were	severe	and	long-las=ng	in	those	with	
more	frequent	and	prolonged	heavy	use	and	younger	age	of	first	
use	(Kyprianidou,	Malefaki	&	Papthanasopoulos,	2006).	Difficult	
to	ascertain	because	prior	tes=ng	not	available.	This	was	true	for	
execu=ve	func=oning,	processing	speed.	

•  Research	indicate	that	deficits	could	be	expected	to	resolve	in	
healthy	adult	samples	(Schreiner	&	Dunn).	

•  Everyday	issues	reported	include	internally	cued	prospec=ve	
memory,	driving	decrements,	concentra=on.	



Drugs Have Long-term Consequences 



Using Assessment During Treatment 

•  Impulsivity	and	deficits	in	execu=ve	func=ons	–	inform	
modality	of	treatment	used	to	treat	

•  Current	evidence-based	prac=ces	tax	higher-order	
func=ons	(planning,	flexibility,	learning,	memory)		

•  Posi=ve	treatment	outcomes	rely	on	behavior	change	
and	implementa=on	of	new	skills	(Bates	et	al.,	2013)		

•  Pa=ents	with	cogni=ve	deficits	can	be	seen	as	having	
lower	mo=va=on	and	greater	denial	(Goldman,	1995)	

•  Pa=ents	get	a	feeling	of	“I	will	never	get	this!”	
contribu=ng	to	noncompliance	with	treatment	
(Weinstein	&	Schaffer,	1993)	



•  Increase	reten=on,	cut-down	on	drop-outs	and	lower	relapse	
rates	(Smith,	McCrady,	1991).	

•  Visual-Spa=al	can	inform	re:	cogni=ve	organiza=on		
•  A'en=on	informs	scheduling	
•  Tracking	improvements	in	cogni=on	that	occur	with	sustained	

abs=nence	can	be	a	powerful	mo=va=onal	tool	–	and	can	inform	
the	next	clinician	to	treat.	

•  Pa=ents	need	to	know	that	relapse	is	associated	with	
ACCELERATED	nega=ve	changes	to	brain	health	and	cogni=on	
(Loeber	et	al.,	2010)	

Using Assessment During Treatment cont’d. 



Using Assessment for Relapse Prevention 

•  Substance	most	disrup=ng	effects	–	prefrontal	cortex	dysfunc=on	–	
problems	with	execu=ve	func=on	and	inhibitory	response	

•  Memory	Impairment		(including	prospec=ve	memory	impairment	–	
memory	needed	to	plan	and	carry	out	future	ac=ons)	(Ellis,	1996).	

•  Cogni=ve	impairment	may	contribute	to	the	failure	to	regulate	substance	
abuse	in	the	moment	even	in	the	face	of	real,	nega=ve	consequences.		

•  Associated	with	reduced	treatment	reten=on	and	compliance,	reduced	
self-efficacy,	which	in-turn	predicted	less	successful	outcomes	aqer	
treatment	(Bates,	et	al.,	2006)	

•  Examples:		AA	involvement,	Social	Networks	
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Assessment and Relapse Prevention 



Cognitive Dysfunction and Change 

Recovery	in	neuropsychological	
func=oning	

–  Most	of	treatment	is	during	=me	of	
greatest	dysfunc=on	

–  Recovery	is:	
•  Time-dependent	

–  Due	to	sustained	abs=nence	
•  Experience-dependent	

–  Ac=ve	rehabilita=on	or	
repe==ve	behavior	



Cognitive Rehabilitation 

•  Repe==ve	recovery-
oriented	behaviors	

•  Repe==ve	recovery-
oriented	thoughts	



Suggestions 

•  Repe==on		
•  Mul=-modal	learning	
•  Memory	Aids	
•  Self-efficacy	training	(e.g.	working	memory	training)	
•  Consulta=on	



Questions? 


