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to direct, sustain and shift their focus. The individual is,  
therefore, likely to have reduced orientation to their 
environment, and at times to oneself. This symptom 
has sometimes been referred to as ‘reduced level of 
conscious ness’ or confusional state,11 although distur-
bance in awareness is a more accurate description. The 
disturb ance of awareness tends to develop over hours to 
days, and typically fluctuates in the course of the day, 
often worsening in the evening. Delirium can be caused 
by an underlying medical condition, substance intoxica-
tion or withdrawal, exposure to toxins, or a combination 
of these factors. Patients may be hyperactive, hypoactive 
or have a mixed level of activity. The criteria for delirium 
are listed in Box 1.

Mild and major neurocognitive disorder
In this broad category of neurocognitive disorders, there 
is clear decline from a previous level of functioning in 
one or more of the key cognitive domains (Figure 2). 
Attention may be disturbed in these disorders, but, in 
contrast to delirium, this disturbance is not the core 

feature, and awareness of the environment is gener-
ally retained, except in very severely impaired patients. 
There fore, the diagnoses of mild or major neuro cognitive 
disorder are not made if the cognitive deficits occur in the 
context of persistent delirium, but can be made in patients 
for whom delirium manifests and then resolves.

Mild neurocognitive disorder is a new addition to the 
DSM nomenclature, previously subsumed by the non-
specific category of ‘cognitive disorder not otherwise 
specified,’ and represents a new framework for the com-
monly used diagnosis of MCI.12 Major neurocognitive 
disorder mostly obviates the older concept of dementia, 
even though DSM-5 retains ‘dementia’ in parentheses 
to indicate that it may still be used (discussed further 
below). Mild and major neurocognitive disorders are cat-
egorical diagnostic constructs imposed on an underlying 
continuum of cognitive impairment from normality to 
severe impairment, as seen in the clinic and the popula-
tion. Therefore, the structure of the DSM-5 criteria for 
mild neurocognitive disorder is parallel to that for major 
neurocognitive disorder, with the differences being the 
severity of cognitive deficits and functional impairment.

DSM-5 does not permit the diagnosis of mild or major 
neurocognitive disorders if the cognitive deficits can be 
better explained by another mental disorder, such as 
major depression or schizophrenia. This approach has 
been criticised by some commentators,22 who argue 
that distinct neurocognitive disorders can be caused by 
mental disorders such as major depression, as implicit in 
the con cept of depressive dementia. Under this frame-
work, these neurocognitive disorders would be regarded 
as aetio logical subtypes rather than as confounding 
factors. The argument in favour of the DSM-5 approach 
is that neuro cognitive disorders are only diagnosed for 
conditions that have cognitive deficits as the core or 
defining feature: though psychiatric disorders should be 
considered in the differential diagnosis of neurocognitive 
disorders, distinct conditions should not be  conflated.

Mild neurocognitive disorder
The use of the diagnosis of MCI has become common-
place in clinical practice, partly because many patients 
with cognitive decline now seek treatment earlier in the 
course of the disease, before a diagnosis of dementia is 
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Figure 2 | Neurocognitive domains. The DSM-5 defines six key domains of 
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subdomains affected in a particular patient can help establish the aetiology and 
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and Statistical Manual of Mental Disorders 5th edition.

Figure 1 | Timeline of the DSM-5 consultation and revision process. Abbreviations: APA, American Psychiatric Association; 
DSM, Diagnostic and Statistical Manual of Mental Disorders; ICD-10, International Classification of Diseases 10th edition.

REVIEWS

© 2014 Macmillan Publishers Limited. All rights reserved

DSM 5 neurocognitive domains 

Sachdev, P. S. et al. Nat. Rev. Neurol. 10, 634–642 (2014)	



Vasileios	Andrianopoulos,	et.	al.	Breathe	2017	13:	e1-e9	



636 | NOVEMBER 2014 | VOLUME 10 www.nature.com/nrneurol

to direct, sustain and shift their focus. The individual is,  
therefore, likely to have reduced orientation to their 
environment, and at times to oneself. This symptom 
has sometimes been referred to as ‘reduced level of 
conscious ness’ or confusional state,11 although distur-
bance in awareness is a more accurate description. The 
disturb ance of awareness tends to develop over hours to 
days, and typically fluctuates in the course of the day, 
often worsening in the evening. Delirium can be caused 
by an underlying medical condition, substance intoxica-
tion or withdrawal, exposure to toxins, or a combination 
of these factors. Patients may be hyperactive, hypoactive 
or have a mixed level of activity. The criteria for delirium 
are listed in Box 1.
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severe impairment, as seen in the clinic and the popula-
tion. Therefore, the structure of the DSM-5 criteria for 
mild neurocognitive disorder is parallel to that for major 
neurocognitive disorder, with the differences being the 
severity of cognitive deficits and functional impairment.

DSM-5 does not permit the diagnosis of mild or major 
neurocognitive disorders if the cognitive deficits can be 
better explained by another mental disorder, such as 
major depression or schizophrenia. This approach has 
been criticised by some commentators,22 who argue 
that distinct neurocognitive disorders can be caused by 
mental disorders such as major depression, as implicit in 
the con cept of depressive dementia. Under this frame-
work, these neurocognitive disorders would be regarded 
as aetio logical subtypes rather than as confounding 
factors. The argument in favour of the DSM-5 approach 
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considered in the differential diagnosis of neurocognitive 
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to direct, sustain and shift their focus. The individual is,  
therefore, likely to have reduced orientation to their 
environment, and at times to oneself. This symptom 
has sometimes been referred to as ‘reduced level of 
conscious ness’ or confusional state,11 although distur-
bance in awareness is a more accurate description. The 
disturb ance of awareness tends to develop over hours to 
days, and typically fluctuates in the course of the day, 
often worsening in the evening. Delirium can be caused 
by an underlying medical condition, substance intoxica-
tion or withdrawal, exposure to toxins, or a combination 
of these factors. Patients may be hyperactive, hypoactive 
or have a mixed level of activity. The criteria for delirium 
are listed in Box 1.

Mild and major neurocognitive disorder
In this broad category of neurocognitive disorders, there 
is clear decline from a previous level of functioning in 
one or more of the key cognitive domains (Figure 2). 
Attention may be disturbed in these disorders, but, in 
contrast to delirium, this disturbance is not the core 

feature, and awareness of the environment is gener-
ally retained, except in very severely impaired patients. 
There fore, the diagnoses of mild or major neuro cognitive 
disorder are not made if the cognitive deficits occur in the 
context of persistent delirium, but can be made in patients 
for whom delirium manifests and then resolves.

Mild neurocognitive disorder is a new addition to the 
DSM nomenclature, previously subsumed by the non-
specific category of ‘cognitive disorder not otherwise 
specified,’ and represents a new framework for the com-
monly used diagnosis of MCI.12 Major neurocognitive 
disorder mostly obviates the older concept of dementia, 
even though DSM-5 retains ‘dementia’ in parentheses 
to indicate that it may still be used (discussed further 
below). Mild and major neurocognitive disorders are cat-
egorical diagnostic constructs imposed on an underlying 
continuum of cognitive impairment from normality to 
severe impairment, as seen in the clinic and the popula-
tion. Therefore, the structure of the DSM-5 criteria for 
mild neurocognitive disorder is parallel to that for major 
neurocognitive disorder, with the differences being the 
severity of cognitive deficits and functional impairment.

DSM-5 does not permit the diagnosis of mild or major 
neurocognitive disorders if the cognitive deficits can be 
better explained by another mental disorder, such as 
major depression or schizophrenia. This approach has 
been criticised by some commentators,22 who argue 
that distinct neurocognitive disorders can be caused by 
mental disorders such as major depression, as implicit in 
the con cept of depressive dementia. Under this frame-
work, these neurocognitive disorders would be regarded 
as aetio logical subtypes rather than as confounding 
factors. The argument in favour of the DSM-5 approach 
is that neuro cognitive disorders are only diagnosed for 
conditions that have cognitive deficits as the core or 
defining feature: though psychiatric disorders should be 
considered in the differential diagnosis of neurocognitive 
disorders, distinct conditions should not be  conflated.

Mild neurocognitive disorder
The use of the diagnosis of MCI has become common-
place in clinical practice, partly because many patients 
with cognitive decline now seek treatment earlier in the 
course of the disease, before a diagnosis of dementia is 
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to direct, sustain and shift their focus. The individual is,  
therefore, likely to have reduced orientation to their 
environment, and at times to oneself. This symptom 
has sometimes been referred to as ‘reduced level of 
conscious ness’ or confusional state,11 although distur-
bance in awareness is a more accurate description. The 
disturb ance of awareness tends to develop over hours to 
days, and typically fluctuates in the course of the day, 
often worsening in the evening. Delirium can be caused 
by an underlying medical condition, substance intoxica-
tion or withdrawal, exposure to toxins, or a combination 
of these factors. Patients may be hyperactive, hypoactive 
or have a mixed level of activity. The criteria for delirium 
are listed in Box 1.

Mild and major neurocognitive disorder
In this broad category of neurocognitive disorders, there 
is clear decline from a previous level of functioning in 
one or more of the key cognitive domains (Figure 2). 
Attention may be disturbed in these disorders, but, in 
contrast to delirium, this disturbance is not the core 

feature, and awareness of the environment is gener-
ally retained, except in very severely impaired patients. 
There fore, the diagnoses of mild or major neuro cognitive 
disorder are not made if the cognitive deficits occur in the 
context of persistent delirium, but can be made in patients 
for whom delirium manifests and then resolves.

Mild neurocognitive disorder is a new addition to the 
DSM nomenclature, previously subsumed by the non-
specific category of ‘cognitive disorder not otherwise 
specified,’ and represents a new framework for the com-
monly used diagnosis of MCI.12 Major neurocognitive 
disorder mostly obviates the older concept of dementia, 
even though DSM-5 retains ‘dementia’ in parentheses 
to indicate that it may still be used (discussed further 
below). Mild and major neurocognitive disorders are cat-
egorical diagnostic constructs imposed on an underlying 
continuum of cognitive impairment from normality to 
severe impairment, as seen in the clinic and the popula-
tion. Therefore, the structure of the DSM-5 criteria for 
mild neurocognitive disorder is parallel to that for major 
neurocognitive disorder, with the differences being the 
severity of cognitive deficits and functional impairment.

DSM-5 does not permit the diagnosis of mild or major 
neurocognitive disorders if the cognitive deficits can be 
better explained by another mental disorder, such as 
major depression or schizophrenia. This approach has 
been criticised by some commentators,22 who argue 
that distinct neurocognitive disorders can be caused by 
mental disorders such as major depression, as implicit in 
the con cept of depressive dementia. Under this frame-
work, these neurocognitive disorders would be regarded 
as aetio logical subtypes rather than as confounding 
factors. The argument in favour of the DSM-5 approach 
is that neuro cognitive disorders are only diagnosed for 
conditions that have cognitive deficits as the core or 
defining feature: though psychiatric disorders should be 
considered in the differential diagnosis of neurocognitive 
disorders, distinct conditions should not be  conflated.

Mild neurocognitive disorder
The use of the diagnosis of MCI has become common-
place in clinical practice, partly because many patients 
with cognitive decline now seek treatment earlier in the 
course of the disease, before a diagnosis of dementia is 
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Figure 2 | Neurocognitive domains. The DSM-5 defines six key domains of 
cognitive function, and each of these has subdomains. Identifying the domains and 
subdomains affected in a particular patient can help establish the aetiology and 
severity of the neurocognitive disorder. Objective assessments are essential, but 
the DSM-5 does not name any proprietary tests. Abbreviation: DSM-5, Diagnostic 
and Statistical Manual of Mental Disorders 5th edition.

Figure 1 | Timeline of the DSM-5 consultation and revision process. Abbreviations: APA, American Psychiatric Association; 
DSM, Diagnostic and Statistical Manual of Mental Disorders; ICD-10, International Classification of Diseases 10th edition.
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Gnosis	
Praxis		



• Percep>on	=	process	of	taking	in,																									
organizing,	and	interpre>ng	sensory																	
informa>on		

• Motor	skills	=	ability	to	control	the	body’s	movements	

• Perceptual-motor	func>on	=	ability	to	interact	with	
environment	by	combining	the	use	of	the	senses	
and	motor	skills	

Perceptual-motor function  



• Agnosia	=	inability	to	recognize	objects	by	use	of	the	
senses	

•  Visual	agnosia	=	visual	percep>on	impairment	(inability	to	
recognize	or	interpret	visual	informa>on	without	visual	
loss	

• Apraxia	=	inability	to	perform	coordinated	
movements	or	manipulate	objects	in	the	absence	of	
motor	or	sensory	impairment	

Apraxia vs Agnosia 



Mild:		

•  Need	to	rely	more	on	maps	or	others	for	direc>ons.		

•  Uses	notes	and	follows	others	to	get	to	a	new	place.		

•  Self	lost	or	turned	around	when	not	concentra>ng	on	task.	

•  Less	precise	in	parking.		

•  Needs	to	expend	greater	effort	for	spa>al	tasks	such	as	
carpentry,	assembly,	sewing	or	kniing	

Perceptual-motor function - symptoms  

Visual	percep>on	

Praxis			



• Major:		

•  Significant	difficul>es	with	previously	familiar	ac>vi>es	

(using	tools,	driving	motor	vehicle)		

•  Difficul>es	with	naviga>ng	in	familiar	environments			

(more	confused	at	dusk	/	lowering	levels	of	light	change	

percep>ons)	

Perceptual-motor function - symptoms  



Visual	percep5on	

Spa5al	processing	(where)	
Dorsal	stream	
Loca>on	
Movement	
Spa>al	transforma>ons/rela>ons	

Object	processing	(what)	
Ventral	stream	
Colour	
Texture	
Shape,	size	
Picture	detail	

Associa>ve	agnosia	

Appercep>ve	agnosia	



• Visual	percep>on	
	

•  line	bisec>on	tasks	

	

Perceptual-motor - Assessments 

AAen>onal	neglect	



• Visual	percep>on	

• Bimanual	s>mula>on	

	

Perceptual-motor - Assessments 

visual	ex>nc>on	



• Visual	percep>on	
• Motor-free	perceptual	tasks		

•  Facial	recogni>on	

Perceptual-motor - Assessments 



• Visual	percep>on	
• Motor-free	perceptual	tasks		

•  Iden>fica>on	and/or	matching	of	figures													
eg.	“real”	or	not	based	on	dimensionality		

Perceptual-motor - Assessments 



Visual Object and Space Perception Battery (VOSP) 

	
	

Object	percep>on	(Ventral)	 Space	percep>on	(Dorsal)	

Incomplete	leAers	 Object	decision	 Posi>on	discrimina>on	 Number	loca>on	

SilhoueAe	 Progressive	SilhoueAe	 Dot	coun>ng	 Cube	analysis	



Perceptual-motor - Assessments 

• Visual	percep>on	
MoCA	



Praxis	
•  Ideomotor	praxis	

• Copy	gesture	(meaningful-meaning	less)	
• Pantomime	ac>ons	(pretend	to	brush	your	teeth)	

•  Idea>onal/conceptual	praxis	
• Mul>-step	ac>ons	(Pen-leAer-envelop)	
•  Three-step	command		

• Construc>onal	praxis	
• Orobuccal	praxis		

Perceptual-motor - Assessments 



Praxis 	


Chandra	SR,	et	al.	Indian	J	Psychol	Med.	2015	Jan-Mar;37(1):42-7.	

hAps://clinicalgate.com/limb-apraxias-and-related-disorders/	



Lesions on the Limb Apraxia 	


A:	Ideomoter	apraxia		
(parietal	variant)	
B:	Ideomotor	apraxia	
(disconnec>on	variant)		
C:	Verbal	dissocia>on	
apraxia	
D:	Visual	dissocia>on	
apraxia	
E:	Conceptual	apraxia	
F:	Limb-kine>c	apraxia		
G:	Callosal	apraxia	

hAps://clinicalgate.com/limb-apraxias-and-related-disorders/	



•  Idea>onal/conceptual	praxis	
• Mul>-step	ac>ons	(Pen-leAer-envelop)	

•  Three-step	command		

Perceptual-motor - Assessments 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“ยายพาหลานไปซืѸอขนมทีѷตลาด” TMSE	



• Visuoconstruc>onal	praxis:	assembly	of	items	requiring	
hand-eye	coordina>on	

• Copy	figures	

• Block	design	

Perceptual-motor - Assessments 
 

 

 

Mini-Mental State Examination (MMSE)

READING:

Close your eyes.
WRITING:

COPYING:

ARI07122_FeuiletTEST_E.qxd:Layout 1  10/12/07  4:16 PM  Page 4



• Alzheimer’s	disease	

•  Typical		
• Visual	variant:	posterior	cor>cal	atrophy		

• Demen>a	with	Lewy	bodies		

• Cor>cobasal	syndrome	(CBS)		

• Prion	disease	

Dementia presented with  
Perceptual-motor dysfunction 
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to direct, sustain and shift their focus. The individual is,  
therefore, likely to have reduced orientation to their 
environment, and at times to oneself. This symptom 
has sometimes been referred to as ‘reduced level of 
conscious ness’ or confusional state,11 although distur-
bance in awareness is a more accurate description. The 
disturb ance of awareness tends to develop over hours to 
days, and typically fluctuates in the course of the day, 
often worsening in the evening. Delirium can be caused 
by an underlying medical condition, substance intoxica-
tion or withdrawal, exposure to toxins, or a combination 
of these factors. Patients may be hyperactive, hypoactive 
or have a mixed level of activity. The criteria for delirium 
are listed in Box 1.

Mild and major neurocognitive disorder
In this broad category of neurocognitive disorders, there 
is clear decline from a previous level of functioning in 
one or more of the key cognitive domains (Figure 2). 
Attention may be disturbed in these disorders, but, in 
contrast to delirium, this disturbance is not the core 

feature, and awareness of the environment is gener-
ally retained, except in very severely impaired patients. 
There fore, the diagnoses of mild or major neuro cognitive 
disorder are not made if the cognitive deficits occur in the 
context of persistent delirium, but can be made in patients 
for whom delirium manifests and then resolves.

Mild neurocognitive disorder is a new addition to the 
DSM nomenclature, previously subsumed by the non-
specific category of ‘cognitive disorder not otherwise 
specified,’ and represents a new framework for the com-
monly used diagnosis of MCI.12 Major neurocognitive 
disorder mostly obviates the older concept of dementia, 
even though DSM-5 retains ‘dementia’ in parentheses 
to indicate that it may still be used (discussed further 
below). Mild and major neurocognitive disorders are cat-
egorical diagnostic constructs imposed on an underlying 
continuum of cognitive impairment from normality to 
severe impairment, as seen in the clinic and the popula-
tion. Therefore, the structure of the DSM-5 criteria for 
mild neurocognitive disorder is parallel to that for major 
neurocognitive disorder, with the differences being the 
severity of cognitive deficits and functional impairment.

DSM-5 does not permit the diagnosis of mild or major 
neurocognitive disorders if the cognitive deficits can be 
better explained by another mental disorder, such as 
major depression or schizophrenia. This approach has 
been criticised by some commentators,22 who argue 
that distinct neurocognitive disorders can be caused by 
mental disorders such as major depression, as implicit in 
the con cept of depressive dementia. Under this frame-
work, these neurocognitive disorders would be regarded 
as aetio logical subtypes rather than as confounding 
factors. The argument in favour of the DSM-5 approach 
is that neuro cognitive disorders are only diagnosed for 
conditions that have cognitive deficits as the core or 
defining feature: though psychiatric disorders should be 
considered in the differential diagnosis of neurocognitive 
disorders, distinct conditions should not be  conflated.

Mild neurocognitive disorder
The use of the diagnosis of MCI has become common-
place in clinical practice, partly because many patients 
with cognitive decline now seek treatment earlier in the 
course of the disease, before a diagnosis of dementia is 
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Figure 2 | Neurocognitive domains. The DSM-5 defines six key domains of 
cognitive function, and each of these has subdomains. Identifying the domains and 
subdomains affected in a particular patient can help establish the aetiology and 
severity of the neurocognitive disorder. Objective assessments are essential, but 
the DSM-5 does not name any proprietary tests. Abbreviation: DSM-5, Diagnostic 
and Statistical Manual of Mental Disorders 5th edition.

Figure 1 | Timeline of the DSM-5 consultation and revision process. Abbreviations: APA, American Psychiatric Association; 
DSM, Diagnostic and Statistical Manual of Mental Disorders; ICD-10, International Classification of Diseases 10th edition.
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to direct, sustain and shift their focus. The individual is,  
therefore, likely to have reduced orientation to their 
environment, and at times to oneself. This symptom 
has sometimes been referred to as ‘reduced level of 
conscious ness’ or confusional state,11 although distur-
bance in awareness is a more accurate description. The 
disturb ance of awareness tends to develop over hours to 
days, and typically fluctuates in the course of the day, 
often worsening in the evening. Delirium can be caused 
by an underlying medical condition, substance intoxica-
tion or withdrawal, exposure to toxins, or a combination 
of these factors. Patients may be hyperactive, hypoactive 
or have a mixed level of activity. The criteria for delirium 
are listed in Box 1.

Mild and major neurocognitive disorder
In this broad category of neurocognitive disorders, there 
is clear decline from a previous level of functioning in 
one or more of the key cognitive domains (Figure 2). 
Attention may be disturbed in these disorders, but, in 
contrast to delirium, this disturbance is not the core 

feature, and awareness of the environment is gener-
ally retained, except in very severely impaired patients. 
There fore, the diagnoses of mild or major neuro cognitive 
disorder are not made if the cognitive deficits occur in the 
context of persistent delirium, but can be made in patients 
for whom delirium manifests and then resolves.

Mild neurocognitive disorder is a new addition to the 
DSM nomenclature, previously subsumed by the non-
specific category of ‘cognitive disorder not otherwise 
specified,’ and represents a new framework for the com-
monly used diagnosis of MCI.12 Major neurocognitive 
disorder mostly obviates the older concept of dementia, 
even though DSM-5 retains ‘dementia’ in parentheses 
to indicate that it may still be used (discussed further 
below). Mild and major neurocognitive disorders are cat-
egorical diagnostic constructs imposed on an underlying 
continuum of cognitive impairment from normality to 
severe impairment, as seen in the clinic and the popula-
tion. Therefore, the structure of the DSM-5 criteria for 
mild neurocognitive disorder is parallel to that for major 
neurocognitive disorder, with the differences being the 
severity of cognitive deficits and functional impairment.

DSM-5 does not permit the diagnosis of mild or major 
neurocognitive disorders if the cognitive deficits can be 
better explained by another mental disorder, such as 
major depression or schizophrenia. This approach has 
been criticised by some commentators,22 who argue 
that distinct neurocognitive disorders can be caused by 
mental disorders such as major depression, as implicit in 
the con cept of depressive dementia. Under this frame-
work, these neurocognitive disorders would be regarded 
as aetio logical subtypes rather than as confounding 
factors. The argument in favour of the DSM-5 approach 
is that neuro cognitive disorders are only diagnosed for 
conditions that have cognitive deficits as the core or 
defining feature: though psychiatric disorders should be 
considered in the differential diagnosis of neurocognitive 
disorders, distinct conditions should not be  conflated.

Mild neurocognitive disorder
The use of the diagnosis of MCI has become common-
place in clinical practice, partly because many patients 
with cognitive decline now seek treatment earlier in the 
course of the disease, before a diagnosis of dementia is 
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cognitive function, and each of these has subdomains. Identifying the domains and 
subdomains affected in a particular patient can help establish the aetiology and 
severity of the neurocognitive disorder. Objective assessments are essential, but 
the DSM-5 does not name any proprietary tests. Abbreviation: DSM-5, Diagnostic 
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Expressive		
language	



Mild	


• Word-finding	difficulty	


•  Subs>tute	general	for	specific	terms/names	of	
acquaintances		


• Gramma>cal	errors	involve	subtle	omission	or	
incorrect	use	of	ar>cles,	preposi>ons,	auxiliary	verbs	

Language - Symptoms 



Major	
•  Significant	difficul>es	with	expressive	or	recep>ve	language		
•  Uses	general-use	phrases	such	as	“that	thing”	and	“you	know	
what	I	mean”		

•  Prefers	general	pronouns	rather	than	names.		
• With	severe	impairment,	may	not	even	recall	names	of	closer	
friends	and	family	

•  Idiosyncra>c	word	usage,	gramma>cal	errors,	and	
spontaneity	of	output	and	economy	uAerances		

•  Stereotypy	of	speech,	echolalia	and	automa>c	speech		
•  Mu>sm		

Language - Symptoms 



Language - Assessments 

•  Expressive	language	
•  Confronta>on	naming	

•  Fluency		
•  Repe>>on	

• Grammar	and	syntax	
•  Use	of	ar>cles,	preposi>ons,	auxiliary	verbs	

• Recep>ve	language	
•  Comprehension	(single	word	and	sentence)	

	

	

	




•  Expressive	language:	
•  Confronta>onal	naming:	iden>fica>on	of	objects	or	pictures	

	

	

	


Language - Assessments 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“ยายพาหลานไปซืѸอขนมทีѷตลาด” 

TMSE	

MoCA	



•  Expressive	language:	

•  Fluency:	name	as	many	items	as	possible	in	1	minute	

•  Seman>c/category:	e.g,	animals	

•  Phonemic/leAer:	e.g.,	words	star>ng	with	leAer	“f”	

	
	

•  Repe>>on	
•  Single	words	
•  Sentence	


Language - Assessments 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“ยายพาหลานไปซืѸอขนมทีѷตลาด” 
ใครใคร่ขายไก่ไข่	

MoCA	



• Grammar	and	syntax	(e.g.,	omission	or	incorrect	use	

of	ar>cles,	preposi>ons,	auxiliary	verbs):		


•  Errors	observed	during	naming	and	fluency	tests	

are	compared	with	norms	

• Assess	frequency	of	errors	and	compare	with	

normal	slips	of	the	tongue.	

	

Language - Assessments 



• Recep>ve	language:		
• Comprehension		

•  Single	word		
• Word	defini>on	
•  Object-poin>ng	tasks	
		

•  Sentence	
•  performance	of	ac>ons/ac>vi>es	according	to	verbal	
command	

	

Language - Assessments 



Dual	stream	model	of	speech	processing	
								Ventral	stream																																										Dorsal	stream	
	Speech	comprehension																								Sensory-motor	integra>on							
																																																																							for	speech	produc>on	

Hickok	G,	Poeppel	D.	Nature	Reviews	Neuroscience.	2007;8:393–402.	



Dual	stream	model	of	speech	processing	
									
					Ventral	stream																																		Dorsal	stream	
	Speech	comprehension																								Sensory-motor	integra>on							
																																																																							for	speech	produc>on	

Hickok	G,	Poeppel	D.	Nature	Reviews	Neuroscience.	2007;8:393–402.	

Verbal	seman>c	
knowledge	


Lexical	
retrieval	


Ar>cula>on
Grammar	


Phonology	
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1 3

apraxia, but without agrammatism or other aphasic features, 
which has been proposed to constitute a distinct entity [22, 
23]. While apraxia of speech may indeed be relatively pure 
at presentation [11], in our experience most of these patients 
do in time develop aphasia, initially detected on detailed 
neuropsychological assessment. Some clinical ‘pearls’ we 
have found useful in the diagnosis of nfvPPA are presented 
in Table 4.

Neuroanatomy

This syndrome is associated with atrophy of inferior fron-
tal gyrus (‘Broca’s area’) and insula cortex in the dominant 
hemisphere (Fig. 1), with variable extension along and 
around the superior temporal gyrus. These brain regions 
play fundamental roles in language output, motor speech 
programming and sentence processing [10]. Atrophy is 
generally best appreciated as widening of the left Sylvian 
fissure on a T1-weighted coronal MRI scan [24]. However, 
this may be subtle on cross-sectional imaging and is easily 
overlooked on ‘routine’ reporting lists, by even experienced 
observers [25]. Moreover, rotated slices may simulate asym-
metry; scrolling through a number of slices is useful to check 
that the direction of any apparent asymmetry is consistent 
(and therefore real). A neuroradiological phenotype of 

homologous right-sided peri-Sylvian atrophy is recognised, 
though its clinical correlates remain ill-defined [26, 27]; sev-
eral of our patients with this finding have had notable central 
nonverbal auditory deficits or dysprosody [28].

Key associations

General intellect is often remarkably well preserved, though 
a degree of executive dysfunction is usual and may be 
accompanied behaviourally by apathy or impulsivity [29, 
30]. Depression can be significant, particularly as insight is 
usually retained. Many patients with nfvPPA will develop 
Parkinsonism, often evolving into a progressive supranuclear 
palsy or corticobasal syndrome with associated supranuclear 
gaze palsy, postural instability, pseudobulbar dysfunction 
and limb apraxia, dystonia or ‘alien’ phenomena [31, 32].

The pathological associations of nfvPPA are (in keeping 
with the clinical spectrum) more heterogeneous than other 
PPA syndromes. A majority of patients will have a tauopa-
thy such as progressive supranuclear palsy or corticobasal 
degeneration at post-mortem though a substantial (and still 
uncertain) minority represent TDP-43 or Alzheimer pathol-
ogy [3, 12, 33–35]. While there are currently few reliable 
predictors of underlying pathology in individual patients 
[36], prominent apraxia of speech and parkinsonism are 

Fig. 3  A clinical ‘roadmap’ for diagnosis of canonical primary pro-
gressive aphasia syndromes, synthesising key features on history and 
examination. The ‘forks’ comprising the middle section of the map 
indicate major decision points, for corroboration using the more 
detailed framework presented in Table 2. Neuropsychological assess-
ment (where available) is used both to support and quantify the clini-
cal impression and to reveal additional cognitive deficits that may 
not be emphasised in the clinic but define the overall syndrome (see 
Fig.  1). Brain imaging (wherever feasible, MRI) is essential to rule 
out brain tumours and other non-degenerative pathologies that can 

occasionally present with progressive aphasia; it also has an impor-
tant ‘positive’ role in corroborating the neuroanatomical diagnosis 
(see Fig.  1). Ancillary investigations such as CSF examination are 
used to stratify pathologies within particular syndromes (e.g., lvPPA), 
with a view to prognosis and treatment. A significant minority of 
cases will not be diagnosed by this algorithm, falling into the still 
poorly defined category of ‘atypical’ progressive aphasias (see text 
and Table 1). lvPPA, logopenic variant primary progressive aphasia; 
nfvPPA, nonfluent–agrammatic variant primary progressive aphasia; 
svPPA, semantic variant primary progressive aphasia

Marshall	CR,	et	al.	J	Neurol.	2018	Jun;265(6):1474-1490.	

A	clinical	‘roadmap’	for	diagnosis	of	canonical	primary	
progressive	aphasia	syndromes	

Fluency	

Grammar	

Repe>>on	

Word	comprehension	



•  Frontotemporal	demen>a		

• Progressive	non	fluent	aphasia	
•  Seman>c	demen>a		

• Alzheimer’s	disease	

•  Language	variant:	Logopenic	aphasia		
• Atypical	parkinsonian	disorders	

• Progressive	supranuclear	palsy	(PSP)		
• Cor>cobasal	syndrome	(CBS)		

Dementia presented with  
Language dysfunction 
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to direct, sustain and shift their focus. The individual is,  
therefore, likely to have reduced orientation to their 
environment, and at times to oneself. This symptom 
has sometimes been referred to as ‘reduced level of 
conscious ness’ or confusional state,11 although distur-
bance in awareness is a more accurate description. The 
disturb ance of awareness tends to develop over hours to 
days, and typically fluctuates in the course of the day, 
often worsening in the evening. Delirium can be caused 
by an underlying medical condition, substance intoxica-
tion or withdrawal, exposure to toxins, or a combination 
of these factors. Patients may be hyperactive, hypoactive 
or have a mixed level of activity. The criteria for delirium 
are listed in Box 1.

Mild and major neurocognitive disorder
In this broad category of neurocognitive disorders, there 
is clear decline from a previous level of functioning in 
one or more of the key cognitive domains (Figure 2). 
Attention may be disturbed in these disorders, but, in 
contrast to delirium, this disturbance is not the core 

feature, and awareness of the environment is gener-
ally retained, except in very severely impaired patients. 
There fore, the diagnoses of mild or major neuro cognitive 
disorder are not made if the cognitive deficits occur in the 
context of persistent delirium, but can be made in patients 
for whom delirium manifests and then resolves.

Mild neurocognitive disorder is a new addition to the 
DSM nomenclature, previously subsumed by the non-
specific category of ‘cognitive disorder not otherwise 
specified,’ and represents a new framework for the com-
monly used diagnosis of MCI.12 Major neurocognitive 
disorder mostly obviates the older concept of dementia, 
even though DSM-5 retains ‘dementia’ in parentheses 
to indicate that it may still be used (discussed further 
below). Mild and major neurocognitive disorders are cat-
egorical diagnostic constructs imposed on an underlying 
continuum of cognitive impairment from normality to 
severe impairment, as seen in the clinic and the popula-
tion. Therefore, the structure of the DSM-5 criteria for 
mild neurocognitive disorder is parallel to that for major 
neurocognitive disorder, with the differences being the 
severity of cognitive deficits and functional impairment.

DSM-5 does not permit the diagnosis of mild or major 
neurocognitive disorders if the cognitive deficits can be 
better explained by another mental disorder, such as 
major depression or schizophrenia. This approach has 
been criticised by some commentators,22 who argue 
that distinct neurocognitive disorders can be caused by 
mental disorders such as major depression, as implicit in 
the con cept of depressive dementia. Under this frame-
work, these neurocognitive disorders would be regarded 
as aetio logical subtypes rather than as confounding 
factors. The argument in favour of the DSM-5 approach 
is that neuro cognitive disorders are only diagnosed for 
conditions that have cognitive deficits as the core or 
defining feature: though psychiatric disorders should be 
considered in the differential diagnosis of neurocognitive 
disorders, distinct conditions should not be  conflated.

Mild neurocognitive disorder
The use of the diagnosis of MCI has become common-
place in clinical practice, partly because many patients 
with cognitive decline now seek treatment earlier in the 
course of the disease, before a diagnosis of dementia is 
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Figure 2 | Neurocognitive domains. The DSM-5 defines six key domains of 
cognitive function, and each of these has subdomains. Identifying the domains and 
subdomains affected in a particular patient can help establish the aetiology and 
severity of the neurocognitive disorder. Objective assessments are essential, but 
the DSM-5 does not name any proprietary tests. Abbreviation: DSM-5, Diagnostic 
and Statistical Manual of Mental Disorders 5th edition.

Figure 1 | Timeline of the DSM-5 consultation and revision process. Abbreviations: APA, American Psychiatric Association; 
DSM, Diagnostic and Statistical Manual of Mental Disorders; ICD-10, International Classification of Diseases 10th edition.
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