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Neuropsychiatric symptoms
Pose a major challenge for patients – and their carers

§ Behavioural and psychological symptoms are most difficult symptoms for patients and caregivers to 
deal with. They can cause a great deal of distress.

“I	can	cope	with	the	memory	problems,	but	what	I	find	very	difficult	is	that	my	
husband	thinks	I’m	having	an	affair	with	the	neighbour.	He’s	always	suspicious	
that	there’s	someone	else	in	the	house	at	night.	He	gets	agitated	and	hits	me.”

§ Treating these symptoms can make a real difference to reduce stress for patients and their families 
and improve quality of life.

§ Neurobiology for most symptoms poorly understood but there is progress on some fronts.
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Neuropsychiatric symptoms (NPS)
What are they?

 1 

Teaching course 14  
Overview of neuropsychiatric symptoms in neurodegenerative conditions 
Masud Husain, University of Oxford, UK 
 
Introduction 
Neuropsychiatric symptoms constitute a major challenge for patients with 
neurodegenerative conditions, their carers – and medical staff looking after them.1–3 
The spectrum of syndromes is extensive (Table 1) and diagnosis is not always 
straightforward. Indeed, while some neuropsychiatric symptoms are florid and 
striking, others are far less visible and very easy to miss. Thus while ‘positive’ 
symptoms such as delusions, disinhibition, aggression and agitation might be very 
apparent right from the outset of a clinical encounter, other symptoms such as 
apathy, anxiety and hallucinations might be ‘invisible’ to the doctor unless 
specifically probed for.  
 

 
§ Aggression 
§ Agitation 
§ Anxiety 
§ Apathy  
§ Appetite / eating changes 
§ Delusions 
§ Depression or dysphoria  
§ Disinhibition�
§ Euphoria 
§ Hallucinations��
§ Irritability or lability��
§ Motor disturbance or stereotyped behaviours 

- Pacing, wandering, picking, rummaging� 
§ Night-time behaviours and sleep disturbance 

 
Table 1 | Neuropsychiatric symptoms 
 

 
Burden 
The impact of neuropsychiatric symptoms is huge. For example, the Cache County 
study (US) reported that 97% of patients with dementia experienced at least one 
symptom.4 Five-year period prevalence was greatest for depression (77%), apathy 
(71%), and anxiety (62%); lower for disinhibition (31%) and elation (6%). Symptom 
severity was consistently highest for apathy. Several other investigations have 
documented that nearly all patients with dementia experience one or more 
symptoms during their illness.  
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Neuropsychiatric Inventory 

NPI  Scoring Summary 
 

CENTER #  SCREENING #  PATIENT #  PATIENT INITIALS  VISIT  DATE 

                 
      F      M      L    M      D       Y  

Please transcribe appropriate categories from the NPI Worksheet into the boxes provided.  

For each domain:   

‐ If symptoms of a domain did not apply, check the “N/A” box.  

‐ If symptoms of a domain were absent, check the “0” box.  

‐ If symptoms of a domain were present, check one score each for Frequency and Severity.  

‐ Multiply Frequency score x Severity score and enter the product in the space provided.  

‐ Total all Frequency x Severity scores and record the Total Score below.  

‐ If  symptoms  of  a  domain  were  present,  check  one  score  for  Distress;  total  all  distress  scores  for  a 

summary score.  

 

 

 

Rater’s 

Initials: 

  

 

DOMAIN  N/A
1
  ABSENT  FREQUENCY  SEVERITY  FREQUENCY 

X SEVERITY 

CAREGIVER 

DISTRESS 

     0  1    2    3    4  1    2    3    0    1    2    3    4    5 

A. Delusions              

B. Hallucinations              

C. Agitation/Aggression              

D. Depression/Dysphoria             

E. Anxiety              

F. Elation/Euphoria              

G. Apathy/Indifference              

H. Disinhibition              

I. Irritability/Lability              

J. Aberrant Motor Behavior              

TOTAL SCORE:                 

           K. Sleep and Nighttime 

Behavior Disorders 

L. Appetite/Eating Changes 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Neuropsychiatric
Symptoms

Increased
Patient	
Distress

Increased
Caregiver	
Distress

Exacerbation	of
Cognitive	Impairment

Exacerbation	of
Functional	Impairment

Acceleration	of
Cognitive	Impairment

Psychotropic
Medication Side	Effects

Hospitalization

Institutionalization

Higher	
Cost	of	Care

Decreased	Patient
Quality	of	Life

Decreased	Caregiver
Quality	of	Life

Major impact on patients, families, medical staff and economy
Consequences of neuropsychiatric symptoms

Wint & Cummings (2016) in Husain & Schott
Oxford Textbook of Cognitive Neurology & Dementia

Earlier nursing home
placement
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Frequency of one or more NPS
Most patients suffer more than one or more neuropsychiatric symptom

Cummings (2003) The Neuropsychiatry of Alzheimer’s disease and Related Dementias5



Prevalence of neuropsychiatric symptoms
Cache County (Utah) study | N= 408 cases with dementia

anxiety (62%); lowest for elation (6%) and disinhibi-
tion (31%). Ninety-seven percent experienced at least
one neuropsychiatric symptom.
The mean symptom severity among participants

with an NPI score> 0 in each domain is presented in
Table 3. The highest severity score at each assessment
point was consistently for apathy. For most other
items, mean severity was in the 2.0 to 4.0 range at most
assessment points.

DISCUSSION

In this study of the longitudinal course of neuropsy-
chiatric symptoms in dementia over a mean (and
median) of 5 years, we found a trend for the point
prevalence of nearly all symptoms to increase over
time. Nevertheless, prevalence varied among individ-
ual symptoms. Apathy, depression, delusions overall
were most common, while disinhibition and elation

Figure 2. Point prevalence of NPI symptoms (NPI> 0).

Figure 3. Five-year period prevalence of NPI symptoms (NPI> 0).

Copyright # 2007 John Wiley & Sons, Ltd. Int J Geriatr Psychiatry 2008; 23: 170–177.
DOI: 10.1002/gps

174 m. steinberg ET AL.

Steinberg et al  (2008) Int J Geriatr Psychiatry 6



Prevalence of neuropsychiatric symptoms
European Alzheimer Disease Consortium | N=2354 cases with Alzheimer’s

 Neuropsychiatric Syndromes:
An EADC Study 

Dement Geriatr Cogn Disord 2007;24:457–463 459

The current version  [21]  evaluates 12 neuropsychiatric symptoms 
commonly observed in dementia: delusions, hallucinations, agi-
tation, depression, anxiety, apathy, irritability, euphoria, disinhi-
bition, aberrant motor behaviour, night-time behaviour distur-
bances, and appetite and eating abnormalities. The severity and 
frequency of each symptom are scored on the basis of structured 
questions administered to the patient’s caregiver. The continuous 
score for each symptom is obtained by multiplying severity  [1–3]  
by frequency  [1–4] . The content validity, concurrent validity, in-
ter-rater reliability and test-retest reliability of the NPI have been 
established  [22] .

  In line with previous studies, a score  1 3 was taken to indicate 
the presence of ‘clinically relevant’ symptoms  [23–27] . The 12-
item NPI was available for 2,188 patients (92.9%) because 2 cen-
tres administered the 10-item NPI.

  Procedure 
 All centres participating in the behavioural subgroup of the 

EADC were asked to gather their NPI data and send them, to-
gether with demographic and clinical data, to the co-coordinat-
ing centre in Maastricht, Netherlands. All data were converted 
into the Statistical Package for Social Sciences (SPSS, version 12) 
for analysis. Demographic data included age, gender and country. 
Clinical data included clinical dementia diagnosis, use of cholin-
esterase inhibitors (yes-no) and antipsychotics (yes-no). The Mini 
Mental State Examination  [28]  was used as a global measure of 
cognitive functioning.

  Statistical Analysis 
 Statistical analysis was performed with SPSS, version 12. A 

principal component analysis was performed on all 12 NPI items 
to detect neuropsychiatric syndromes, using an orthogonal rota-
tional procedure (Varimax). Factors were selected on the basis of 
eigenvalues  1 1. Factor loadings  6 0.40 were included. Cronbach’s 
 !  coefficients were used to assess the internal consistency of the 
factors. In addition, in order to test for the robustness of the data, 
several factor analytic techniques (direct oblimin, Quartimax, 
Equamax and Promax rotation) were compared.

  Results 

 Characteristics of the Patients 
 The study included 745 men (31.6%) and 1,609 women 

(68.4%). The mean age was 76.7  8  7.8 years (range = 40–
97). The average Mini Mental State Examination score 
was 17.8  8  5.9 (range = 0–29), indicating on average the 
inclusion of patients in moderate stages of dementia. Data 
regarding medication were not available from all centres, 
but information about the use of cholinesterase inhibitors 
and antipsychotics was recorded from 1,616 (68.6%) and 
1,053 (44.7%) patients, respectively. Of these groups of 
patients 1,228 (76.0%) used cholinesterase inhibitors and 
84 (8.0%) antipsychotics.

  Apathy was the most common symptom, being clin-
ically present in 55% of the patients ( table 2 ). Anxiety 

and depression were also very common, occurring in 
about 37% of the patients. The rarest symptoms were 
euphoria (4.9%), hallucinations (9.1%) and disinhibition 
(9.5%).

  Factor Analyses 
 The results of the factor analysis of the total patient 

group are shown in  table 3 . Principal component analysis 
(Varimax rotation), using the criterion of eigenvalues  1 1, 
reduced the 12 symptoms to 4 factors. The 4 factors ex-
plained 51.8% of the total variance in the data. The first 
factor (23.1% of total variance) denoted a dimension rep-
resenting ‘hyperactivity’ and had high loadings on agita-
tion, disinhibition, irritability and aberrant motor behav-
iour. Euphoria also had the highest loading on this factor 
but just failed to reach the threshold of loadings  6 0.40. 
The second factor (10.5% of the total variance) represent-
ed a ‘psychosis’ dimension, including delusions, halluci-
nations and night-time behaviour disturbances. The 
third factor (9.3% of the total variance) represented an 
‘affective’ dimension and had high loadings on depres-
sion and anxiety. The fourth factor (8.9% of the total vari-
ance) represented an ‘apathy’ dimension and had high 
loadings on apathy, and appetite and eating abnormali-
ties. The same factors emerged when different methods 
of rotation were used. However, comparable factor load-
ings on different factors were found for the symptoms 
aberrant motor behaviour and night-time behaviour dis-
turbances. The loading of aberrant motor behaviour on 

Table 2. Mean NPI scores (severity ! frequency: range = 0–12) 
and percentage of patients with symptoms

NPI items Mean
and SD

Patients with
symptom
(score >3)

% n

Delusions 1.582.8 19.4 457
Hallucinations 0.782.1 9.1 213
Agitation 2.383.1 31.1 732
Depression 2.883.4 36.7 863
Anxiety 2.783.3 37.0 871
Euphoria 0.481.4 4.9 115
Apathy 4.283.8 55.2 1,299
Disinhibition 0.882.2 9.5 224
Irritability 2.483.1 32.1 756
Aberrant motor behaviour 2.083.4 27.5 647
Night-time behaviour disturbances 1.582.9 19.5 427
Appetite and eating abnormalities 1.783.2 21.8 477
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§ Scores > 3 in a symptom 
considered to be 
clinically relevant

Aalten et al  (2007) Dement Geriatr Cogn Disord7



Prevalence of neuropsychiatric symptoms
European Alzheimer Disease Consortium | N=2354 cases with Alzheimer’s

 Aalten    et al.
 

Dement Geriatr Cogn Disord 2007;24:457–463460

the hyperactivity factor was 0.43 and on the apathy factor 
0.41. In addition, a reliability analysis revealed that if ab-
errant motor behaviour was omitted from the factor hy-
peractivity, the Cronbach’s  !  coefficient decreased from 
0.60 to 0.58. Therefore, aberrant motor behaviour was 
included in the factor hyperactivity. If night-time behav-
iour disturbances were omitted from the factor psycho-
sis, the Cronbach’s  !  coefficient increased somewhat 
(from 0.51 to 0.58), but taking into account its high load-
ing (0.51) on this factor, it was decided not to remove this 
symptom from the factor.

  The descriptions of the 4 factors are given in  table 4 . 
The factor scores are based on the summed NPI scores for 

each factor. The most common subsyndrome was the ap-
athy subsyndrome (65%), followed by the hyperactivity 
(64%), affective (59%) and psychosis (38%) subsyndromes. 
The patients with the psychosis subsyndrome had the 
highest mean NPI total score. The combination of a clin-
ically significant presence of the hyperactivity and psy-
chosis subsyndromes was present in 28% of the patients. 
Hyperactivity and affective occurred in 38% of the pa-
tients, hyperactivity and apathy in 42%, psychosis and 
affective in 24%, psychosis and apathy in 25%, and 37% 
of the patients had a score of  6 4 on both affective and 
apathy.

Table 3. Factor analysis of the NPI

Factor 1:
hyperactivity

Factor 2:
psychosis

Factor 3:
affective

Factor 4:
apathy

Delusions 0.294 0.707 0.063 –0.018
Hallucinations 0.134 0.808 0.054 –0.011
Agitation 0.700 0.112 0.274 0.036
Depression 0.069 0.052 0.728 0.206
Anxiety 0.154 0.141 0.706 0.023
Euphoria (0.359) 0.049 –0.355 0.207
Apathy 0.121 –0.141 0.184 0.629
Disinhibition 0.682 0.139 –0.119 0.030
Irritability 0.707 0.093 0.278 0.026
Aberrant motor behaviour 0.432 0.222 –0.118 (0.412)
Night-time behaviour disturbances –0.054 0.510 0.157 (0.431)
Appetite and eating abnormalities 0.000 0.105 –0.011 0.705
Eigenvalues 2.772 1.264 1.117 1.063
Variance, % 23.10 10.54 9.31 8.86

Italics indicate factor loading ≥0.40. Parentheses indicate factor loading just below criterion ≥0.40.

Table 4. Description of the 4 NPI factors

Outcome Factor score Patients in factor 
(frequency ! severity >3)

NPI total score 
for patients in factor

mean range n % mean range

Hyperactivity (n = 2,354) 7.9 0–60 1,498 63.6 28.5 4–128
Psychosis (n = 2,188) 3.8 0–36 829 37.9 33.7 4–128
Affective (n = 2,354) 5.6 0–24 1,387 58.9 27.4 4–128
Apathy (n = 2,188) 5.8 0–24 1,415 64.7 27.0 4–128

Psychosis: n = 2,188; the 12-item NPI (including sleep and eating disturbances) was available for 2,188
patients.
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§ Factor analysis demonstrated four factors that accounted for 52% of variance in data

Factor loading

8 Aalten et al  (2007) Dement Geriatr Cogn Disord



Caregiver burden
Systematic review | Total N=2835 cases with dementia

Symptoms that impact most on caregivers

§ Irritability
§ Agitation/aggression
§ Sleep disturbance
§ Anxiety
§ Apathy
§ Delusions

Terum et al  (2017) Int J Geriatr Psychiatry 9
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Neuropsychiatric Inventory 

NPI  Scoring Summary 
 

CENTER #  SCREENING #  PATIENT #  PATIENT INITIALS  VISIT  DATE 

                 
      F      M      L    M      D       Y  

Please transcribe appropriate categories from the NPI Worksheet into the boxes provided.  

For each domain:   

‐ If symptoms of a domain did not apply, check the “N/A” box.  

‐ If symptoms of a domain were absent, check the “0” box.  

‐ If symptoms of a domain were present, check one score each for Frequency and Severity.  

‐ Multiply Frequency score x Severity score and enter the product in the space provided.  

‐ Total all Frequency x Severity scores and record the Total Score below.  

‐ If  symptoms  of  a  domain  were  present,  check  one  score  for  Distress;  total  all  distress  scores  for  a 

summary score.  

 

 

 

Rater’s 

Initials: 

  

 

DOMAIN  N/A
1
  ABSENT  FREQUENCY  SEVERITY  FREQUENCY 

X SEVERITY 

CAREGIVER 

DISTRESS 

     0  1    2    3    4  1    2    3    0    1    2    3    4    5 

A. Delusions              

B. Hallucinations              

C. Agitation/Aggression              

D. Depression/Dysphoria             

E. Anxiety              

F. Elation/Euphoria              

G. Apathy/Indifference              

H. Disinhibition              

I. Irritability/Lability              

J. Aberrant Motor Behavior              

TOTAL SCORE:                 

           K. Sleep and Nighttime 

Behavior Disorders 

L. Appetite/Eating Changes              

Developed by Jeff Cummings | Downloadable from npitest.net
Neuropsychiatric Inventory (NPI)
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H. DISINHIBITION   (NA)  

 

Does the patient seem to act impulsively without thinking? Does he/she do or say things that are not usually done or said in 

public? Does he/she do things that are embarrassing to you or others?  

 

 Yes (if yes, please proceed to subquestions) 

   No (if no, please proceed to next screening question)      N/A   

 

1. Does the patient act impulsively without appearing to consider the consequences?    Yes   No 

2. Does the patient talk to total strangers as if he/she knew them?    Yes   No 

3. Does the patient say things to people that are insensitive or hurt their feelings?    Yes   No 

4. Does the patient say crude things or make sexual remarks that he/she would not usually 

have said?    Yes   No 

5. Does the patient talk openly about very personal or private matters not usually discussed 

in public?    Yes   No 

6. Does the patient take liberties or touch or hug others in way that is out of character for 

him/her?    Yes   No 

7. Does the patient show any other signs of loss of control of his/her impulses?    Yes   No 

If the screening question is confirmed, determine the frequency and severity of the disinhibition.  

Frequency:  

   1. Rarely – less than once per week.  

 2. Sometimes – about once per week.  

 3. Often – several times per week but less than every day.  

 4. Very often – essentially continuously present.  

Severity:  

 1. Mild – disinhibition is notable but usually responds to redirection and guidance.  

 2. Moderate – disinhibition is very evident and difficult to overcome by the caregiver.  

 3. Severe – disinhibition usually fails to respond to any intervention by the caregiver, and is a source 

of embarrassment or social distress.  

Distress:  How emotionally distressing do you find this behavior?  

 0. Not at all  

 1. Minimally (almost no change in work routine) 

 2. Mildly (almost no change in work routine but little time rebudgeting required) 

 3. Moderately (disrupts work routine, requires time rebudgeting) 

 4. Severely (disruptive, upsetting to staff and other residents, major time infringement) 

 5. Very Severely or Extremely (very disruptive, major source of distress for staff and other 

residents, requires time usually devoted to other residents or activities)  

Then get them to rate frequency and severity, and level of distress to them
NPI questions for disinhibition
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10/03/2008 © John R Hodges 
 

Cambridge Behavioural Inventory Revised (CBI-R) 
 For the Carer  
 
Your Name:_____________________________________________ Today’s date:___/___/___ 
Patient’s name: _____________________________Relationship to the patient_____________ 
 
 
We would like to ask you a number of questions about various changes in the patient’s 
behaviour that you may have noticed. It is important that we obtain your view as it will help us 
in our assessment.  
Please read the description of each problem carefully. Then circle the number under the 
heading “Frequency” that best describes the occurrence of the behavioural change.  
Some of the everyday skill questions may not apply, if for instance the person you care for has 
never done the shopping. Please enter N/A (not applicable).   
 
All questions apply to the patient’s behaviour OVER THE PAST MONTH. 
 

0 
Never 

 

1  
 a few times per 

month 

2  
a few times per 

week 

3  
 daily 

4  
constantly 

 
Memory and Orientation 

 
FREQUENCY 

Has poor day-to-day memory (e.g. about conversations, trips etc.)   0    1    2    3    4 
Asks the same questions over and over again  0    1    2    3    4 
Loses or misplaces things                0    1    2    3    4 
Forgets the names of familiar people                    0    1    2    3    4 
Forgets the names of objects and things                     0    1    2    3    4 
Shows poor concentration when reading or watching television           0    1    2    3    4 
Forgets what day it is 0    1    2    3    4 
Becomes confused or muddled in unusual surroundings 0    1    2    3    4 

 
Everyday Skills 

 
 

Has difficulties using electrical appliances (e.g. TV, radio, cooker, 
washing machine) 

0    1    2    3    4 

Has difficulties writing (letters, Christmas cards, lists etc.) 0    1    2    3    4 
Has difficulties using the telephone                 0    1    2    3    4 
Has difficulties making a hot drink (e.g. tea/coffee)   0    1    2    3    4 
Has problems handling money or paying bills 0    1    2    3    4 
 
Self Care 

 
 

Has difficulties grooming self (e.g. shaving or putting on make-up)    0    1    2    3    4 
Has difficulties dressing self  0    1    2    3    4 
Has problems feeding self without assistance       0    1    2    3    4 
Has problems bathing or showering self 0    1    2    3    4 
 
Abnormal Behaviour 

 
 

Finds humour or laughs at things others do not find funny  0    1    2    3    4 
Has temper outbursts            0    1    2    3    4 
Is uncooperative when asked to do something  0    1    2    3    4 
Shows socially embarrassing behaviour   0    1    2    3    4 
Makes tactless or suggestive remarks    0    1    2    3    4 
Acts impulsively without thinking      0    1    2    3    4 
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Cambridge Behavioural Inventory Revised (CBI-R) 
 

0  
Never 

 

1  
 a few times per 

month 

2  
a few times per 

week 

3  
 daily 

4  
constantly 

 
Mood 

 
 

Cries                 0    1    2    3    4 
Appears sad or depressed    0    1    2    3    4 
Is very restless or agitated      0    1    2    3    4 
Is very irritable 0    1    2    3    4 
 
Beliefs 

 
 

Sees things that are not really there (visual hallucinations)  0    1    2    3    4 
Hears voices that are not really there (auditory hallucinations)  0    1    2    3    4 
Has odd or bizarre ideas that cannot be true 0    1    2    3    4 
 
Eating Habits 

 

Prefers sweet foods more than before   0    1    2    3    4 
Wants to eat the same foods repeatedly 0    1    2    3    4 
Her/his appetite is greater, s/he eats more than before                          0    1    2    3    4 
Table manners are declining e.g. stuffing food into mouth 0    1    2    3    4 
 
Sleep 

 
 

Sleep is disturbed at night           0    1    2    3    4 
Sleeps more by day than before (cat naps etc.) 0    1    2    3    4 
 
Stereotypic and Motor Behaviours 

 
 

Is rigid and fixed in her/his ideas and opinions 0    1    2    3    4 
Develops routines from which s/he can not easily be discouraged e.g. 
wanting to eat or go for walks at fixed times 

0    1    2    3    4 

Clock watches or appears pre-occupied with time  0    1    2    3    4 
Repeatedly uses the same expression or catch phrase 0    1    2    3    4 
 
Motivation 

 
 

Shows less enthusiasm for his or her usual interests 0    1    2    3    4 
Shows little interest in doing new things 0    1    2    3    4 
Fails to maintain motivation to keep in contact with friends or family 0    1    2    3    4 
Appears indifferent to the worries and concerns of family members 0    1    2    3    4 
Shows reduced affection 0    1    2    3    4 
 
Any other comments: 
 
 
 
 
 
 
 
 

Thank you for your time. 

Cambridge Behavioural Inventory
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Cambridge Behavioural Inventory Revised (CBI-R) 
 For the Carer  
 
Your Name:_____________________________________________ Today’s date:___/___/___ 
Patient’s name: _____________________________Relationship to the patient_____________ 
 
 
We would like to ask you a number of questions about various changes in the patient’s 
behaviour that you may have noticed. It is important that we obtain your view as it will help us 
in our assessment.  
Please read the description of each problem carefully. Then circle the number under the 
heading “Frequency” that best describes the occurrence of the behavioural change.  
Some of the everyday skill questions may not apply, if for instance the person you care for has 
never done the shopping. Please enter N/A (not applicable).   
 
All questions apply to the patient’s behaviour OVER THE PAST MONTH. 
 

0 
Never 

 

1  
 a few times per 

month 

2  
a few times per 

week 

3  
 daily 

4  
constantly 

 
Memory and Orientation 

 
FREQUENCY 

Has poor day-to-day memory (e.g. about conversations, trips etc.)   0    1    2    3    4 
Asks the same questions over and over again  0    1    2    3    4 
Loses or misplaces things                0    1    2    3    4 
Forgets the names of familiar people                    0    1    2    3    4 
Forgets the names of objects and things                     0    1    2    3    4 
Shows poor concentration when reading or watching television           0    1    2    3    4 
Forgets what day it is 0    1    2    3    4 
Becomes confused or muddled in unusual surroundings 0    1    2    3    4 

 
Everyday Skills 

 
 

Has difficulties using electrical appliances (e.g. TV, radio, cooker, 
washing machine) 

0    1    2    3    4 

Has difficulties writing (letters, Christmas cards, lists etc.) 0    1    2    3    4 
Has difficulties using the telephone                 0    1    2    3    4 
Has difficulties making a hot drink (e.g. tea/coffee)   0    1    2    3    4 
Has problems handling money or paying bills 0    1    2    3    4 
 
Self Care 

 
 

Has difficulties grooming self (e.g. shaving or putting on make-up)    0    1    2    3    4 
Has difficulties dressing self  0    1    2    3    4 
Has problems feeding self without assistance       0    1    2    3    4 
Has problems bathing or showering self 0    1    2    3    4 
 
Abnormal Behaviour 

 
 

Finds humour or laughs at things others do not find funny  0    1    2    3    4 
Has temper outbursts            0    1    2    3    4 
Is uncooperative when asked to do something  0    1    2    3    4 
Shows socially embarrassing behaviour   0    1    2    3    4 
Makes tactless or suggestive remarks    0    1    2    3    4 
Acts impulsively without thinking      0    1    2    3    4 
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0  
Never 

 

1  
 a few times per 
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2  
a few times per 

week 

3  
 daily 

4  
constantly 

 
Mood 

 
 

Cries                 0    1    2    3    4 
Appears sad or depressed    0    1    2    3    4 
Is very restless or agitated      0    1    2    3    4 
Is very irritable 0    1    2    3    4 
 
Beliefs 

 
 

Sees things that are not really there (visual hallucinations)  0    1    2    3    4 
Hears voices that are not really there (auditory hallucinations)  0    1    2    3    4 
Has odd or bizarre ideas that cannot be true 0    1    2    3    4 
 
Eating Habits 

 

Prefers sweet foods more than before   0    1    2    3    4 
Wants to eat the same foods repeatedly 0    1    2    3    4 
Her/his appetite is greater, s/he eats more than before                          0    1    2    3    4 
Table manners are declining e.g. stuffing food into mouth 0    1    2    3    4 
 
Sleep 

 
 

Sleep is disturbed at night           0    1    2    3    4 
Sleeps more by day than before (cat naps etc.) 0    1    2    3    4 
 
Stereotypic and Motor Behaviours 

 
 

Is rigid and fixed in her/his ideas and opinions 0    1    2    3    4 
Develops routines from which s/he can not easily be discouraged e.g. 
wanting to eat or go for walks at fixed times 

0    1    2    3    4 

Clock watches or appears pre-occupied with time  0    1    2    3    4 
Repeatedly uses the same expression or catch phrase 0    1    2    3    4 
 
Motivation 

 
 

Shows less enthusiasm for his or her usual interests 0    1    2    3    4 
Shows little interest in doing new things 0    1    2    3    4 
Fails to maintain motivation to keep in contact with friends or family 0    1    2    3    4 
Appears indifferent to the worries and concerns of family members 0    1    2    3    4 
Shows reduced affection 0    1    2    3    4 
 
Any other comments: 
 
 
 
 
 
 
 
 

Thank you for your time. 
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Rapid screening – without interview – completed by an informant



Taking the history properly

 

Please answer the following questions based on changes that have occurred 

since the patient first began to experience memory problems. 

 

 

Circle "Yes" only if the symptom(s) has been present in the last month.   

Otherwise, circle "No".  For each item marked "Yes": 
 

a) Rate the SEVERITY of the symptom (how it affects the patient): 

  1 = Mild (noticeable, but not a significant change)   

  2 = Moderate (significant, but not a dramatic change) 

  3 = Severe (very marked or prominent, a dramatic change) 

 

b) Rate the DISTRESS you experience due to that symptom (how it affects 

you): 

  0 = Not distressing at all 

  1 = Minimal (slightly distressing, not a problem to cope with) 

  2 = Mild (not very distressing, generally easy to cope with) 

  3 = Moderate (fairly distressing, not always easy to cope with) 

  4 = Severe (very distressing, difficult to cope with) 

  5 = Extreme or Very Severe (extremely distressing, unable to  

     cope with) 

 

Please answer each question carefully.  Ask for assistance if you have any 

questions. 
 
Delusions Does the patient have false beliefs, such as thinking that 

others are stealing from him/her or planning to harm him/her 

in some way? 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Hallucinations  Does the patient have hallucinations such as false visions or  

voices?  Does he or she seem to hear or see things that are  

not present? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Agitation/Aggression Is the patient resistive to help from others at times, or hard to 

handle? 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

  

 

Please answer the following questions based on changes that have occurred 

since the patient first began to experience memory problems. 

 

 

Circle "Yes" only if the symptom(s) has been present in the last month.   

Otherwise, circle "No".  For each item marked "Yes": 
 

a) Rate the SEVERITY of the symptom (how it affects the patient): 

  1 = Mild (noticeable, but not a significant change)   

  2 = Moderate (significant, but not a dramatic change) 

  3 = Severe (very marked or prominent, a dramatic change) 

 

b) Rate the DISTRESS you experience due to that symptom (how it affects 

you): 

  0 = Not distressing at all 

  1 = Minimal (slightly distressing, not a problem to cope with) 

  2 = Mild (not very distressing, generally easy to cope with) 

  3 = Moderate (fairly distressing, not always easy to cope with) 

  4 = Severe (very distressing, difficult to cope with) 

  5 = Extreme or Very Severe (extremely distressing, unable to  

     cope with) 

 

Please answer each question carefully.  Ask for assistance if you have any 

questions. 
 
Delusions Does the patient have false beliefs, such as thinking that 

others are stealing from him/her or planning to harm him/her 

in some way? 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Hallucinations  Does the patient have hallucinations such as false visions or  

voices?  Does he or she seem to hear or see things that are  

not present? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Agitation/Aggression Is the patient resistive to help from others at times, or hard to 

handle? 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

  

 

Please answer the following questions based on changes that have occurred 

since the patient first began to experience memory problems. 

 

 

Circle "Yes" only if the symptom(s) has been present in the last month.   

Otherwise, circle "No".  For each item marked "Yes": 
 

a) Rate the SEVERITY of the symptom (how it affects the patient): 

  1 = Mild (noticeable, but not a significant change)   

  2 = Moderate (significant, but not a dramatic change) 

  3 = Severe (very marked or prominent, a dramatic change) 

 

b) Rate the DISTRESS you experience due to that symptom (how it affects 

you): 

  0 = Not distressing at all 

  1 = Minimal (slightly distressing, not a problem to cope with) 

  2 = Mild (not very distressing, generally easy to cope with) 

  3 = Moderate (fairly distressing, not always easy to cope with) 

  4 = Severe (very distressing, difficult to cope with) 

  5 = Extreme or Very Severe (extremely distressing, unable to  

     cope with) 

 

Please answer each question carefully.  Ask for assistance if you have any 

questions. 
 
Delusions Does the patient have false beliefs, such as thinking that 

others are stealing from him/her or planning to harm him/her 

in some way? 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Hallucinations  Does the patient have hallucinations such as false visions or  

voices?  Does he or she seem to hear or see things that are  

not present? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Agitation/Aggression Is the patient resistive to help from others at times, or hard to 

handle? 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

  
Depression/Dysphoria Does the patient seem sad or say that he /she is depressed?  

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Anxiety  Does the patient become upset when separated from you?   

Doeshe/she have any other signs of nervousness such as  

shortness of breath, sighing, being unable to relax, or feeling  

excessively tense? 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 
           

Elation/Euphoria Does the patient appear to feel too good or act excessively  

happy? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Apathy/Indifference Does the patient seem less interested in his/her usual  

activities or in the activities and plans of others? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Disinhibition  Does the patient seem to act impulsively, for example,  

talking to strangers as if he/she knows them, or saying  

things that may hurt people's feelings? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Irritability/Lability Is the patient impatient and cranky?  Does he/she have  

difficulty coping with delays or waiting for planned activities? 

 

 
Yes       No   SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

  

Motor Disturbance Does the patient engage in repetitive activities such as  

pacing around the house, handling buttons, wrapping string, 

or doing other things repeatedly? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

 

 

Depression/Dysphoria Does the patient seem sad or say that he /she is depressed?  

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Anxiety  Does the patient become upset when separated from you?   

Doeshe/she have any other signs of nervousness such as  

shortness of breath, sighing, being unable to relax, or feeling  

excessively tense? 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 
           

Elation/Euphoria Does the patient appear to feel too good or act excessively  

happy? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Apathy/Indifference Does the patient seem less interested in his/her usual  

activities or in the activities and plans of others? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Disinhibition  Does the patient seem to act impulsively, for example,  

talking to strangers as if he/she knows them, or saying  

things that may hurt people's feelings? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Irritability/Lability Is the patient impatient and cranky?  Does he/she have  

difficulty coping with delays or waiting for planned activities? 

 

 
Yes       No   SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

  

Motor Disturbance Does the patient engage in repetitive activities such as  

pacing around the house, handling buttons, wrapping string, 

or doing other things repeatedly? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 
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Depression/Dysphoria Does the patient seem sad or say that he /she is depressed?  

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Anxiety  Does the patient become upset when separated from you?   

Doeshe/she have any other signs of nervousness such as  

shortness of breath, sighing, being unable to relax, or feeling  

excessively tense? 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 
           

Elation/Euphoria Does the patient appear to feel too good or act excessively  

happy? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Apathy/Indifference Does the patient seem less interested in his/her usual  

activities or in the activities and plans of others? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Disinhibition  Does the patient seem to act impulsively, for example,  

talking to strangers as if he/she knows them, or saying  

things that may hurt people's feelings? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Irritability/Lability Is the patient impatient and cranky?  Does he/she have  

difficulty coping with delays or waiting for planned activities? 

 

 
Yes       No   SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

  

Motor Disturbance Does the patient engage in repetitive activities such as  

pacing around the house, handling buttons, wrapping string, 

or doing other things repeatedly? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

 

 

Depression/Dysphoria Does the patient seem sad or say that he /she is depressed?  

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Anxiety  Does the patient become upset when separated from you?   

Doeshe/she have any other signs of nervousness such as  

shortness of breath, sighing, being unable to relax, or feeling  

excessively tense? 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 
           

Elation/Euphoria Does the patient appear to feel too good or act excessively  

happy? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Apathy/Indifference Does the patient seem less interested in his/her usual  

activities or in the activities and plans of others? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Disinhibition  Does the patient seem to act impulsively, for example,  

talking to strangers as if he/she knows them, or saying  

things that may hurt people's feelings? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Irritability/Lability Is the patient impatient and cranky?  Does he/she have  

difficulty coping with delays or waiting for planned activities? 

 

 
Yes       No   SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

  

Motor Disturbance Does the patient engage in repetitive activities such as  

pacing around the house, handling buttons, wrapping string, 

or doing other things repeatedly? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

 

 

Depression/Dysphoria Does the patient seem sad or say that he /she is depressed?  

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Anxiety  Does the patient become upset when separated from you?   

Doeshe/she have any other signs of nervousness such as  

shortness of breath, sighing, being unable to relax, or feeling  

excessively tense? 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 
           

Elation/Euphoria Does the patient appear to feel too good or act excessively  

happy? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Apathy/Indifference Does the patient seem less interested in his/her usual  

activities or in the activities and plans of others? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Disinhibition  Does the patient seem to act impulsively, for example,  

talking to strangers as if he/she knows them, or saying  

things that may hurt people's feelings? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Irritability/Lability Is the patient impatient and cranky?  Does he/she have  

difficulty coping with delays or waiting for planned activities? 

 

 
Yes       No   SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

  

Motor Disturbance Does the patient engage in repetitive activities such as  

pacing around the house, handling buttons, wrapping string, 

or doing other things repeatedly? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

 

 

Depression/Dysphoria Does the patient seem sad or say that he /she is depressed?  

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Anxiety  Does the patient become upset when separated from you?   

Doeshe/she have any other signs of nervousness such as  

shortness of breath, sighing, being unable to relax, or feeling  

excessively tense? 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 
           

Elation/Euphoria Does the patient appear to feel too good or act excessively  

happy? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Apathy/Indifference Does the patient seem less interested in his/her usual  

activities or in the activities and plans of others? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Disinhibition  Does the patient seem to act impulsively, for example,  

talking to strangers as if he/she knows them, or saying  

things that may hurt people's feelings? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Irritability/Lability Is the patient impatient and cranky?  Does he/she have  

difficulty coping with delays or waiting for planned activities? 

 

 
Yes       No   SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

  

Motor Disturbance Does the patient engage in repetitive activities such as  

pacing around the house, handling buttons, wrapping string, 

or doing other things repeatedly? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

 

 

Depression/Dysphoria Does the patient seem sad or say that he /she is depressed?  

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Anxiety  Does the patient become upset when separated from you?   

Doeshe/she have any other signs of nervousness such as  

shortness of breath, sighing, being unable to relax, or feeling  

excessively tense? 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 
           

Elation/Euphoria Does the patient appear to feel too good or act excessively  

happy? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Apathy/Indifference Does the patient seem less interested in his/her usual  

activities or in the activities and plans of others? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Disinhibition  Does the patient seem to act impulsively, for example,  

talking to strangers as if he/she knows them, or saying  

things that may hurt people's feelings? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

 

Irritability/Lability Is the patient impatient and cranky?  Does he/she have  

difficulty coping with delays or waiting for planned activities? 

 

 
Yes       No   SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 

  

Motor Disturbance Does the patient engage in repetitive activities such as  

pacing around the house, handling buttons, wrapping string, 

or doing other things repeatedly? 

 

 
Yes       No  SEVERITY:   1    2    3  DISTRESS:   0   1    2    3    4    5 
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Behavioural change is the defining feature of bvFTD
Diagnostic criteria for behavioural variant frontotemporal dementia

www.thelancet.com/neurology   Vol 10   February 2011 165

Review

diagnosis without imaging or other confi rmatory test 
results. These criteria also present diffi  culties in their 
application due to under-specifi cation of some features 
and were derived by clinical consensus prior to the 
publication of quantitative studies comparing cohorts 
with pathologically verifi ed diagnoses. Recently proposed 
criteria developed by an international FTD research 
group (panel)64 build on recent work with operationalised 
defi nitions that have three levels of diagnostic certainty: 
possible, probable, and defi nite bvFTD. Patients qualify 
for possible bvFTD on the basis of three core behavioural 
or cognitive features (including social disinhibition, 
apathy, loss of empathy, stereotypic behaviours or 
alterations in eating pattern, and neuropsychological 
defi cits indicative of frontal executive dysfunction). A 
probable diagnosis requires the same clinical features 
with evidence of progression and unequivocal neuro-
imaging abnormalities. The term “defi nite” is reserved 
for those with neuropathology or a pathogenic gene 
mutation. These new criteria (panel) are currently 
undergoing validation against neuropathological changes 
by an international consortium of researchers.64

Neuropsychology
Cognition
Early in the disease process, patients with bvFTD can 
perform relatively well on formal neuropsychological 
tests despite the presence of signifi cant personality and 
behavioural changes.65 The mini mental state examination 
is insensitive, but the Addenbrooke’s cognitive 
examination seems to detect at least 90% of cases at 
presentation.66 The prototypical cognitive profi le is one of 
relatively preserved language and visuospatial/
constructive abilities. Whether patients with bvFTD show 
executive dysfunctions remains contentious,67,68 and has 
been complicated by the inclusion of phenocopy cases. 
However, such defi cits constitute a central diagnostic 
feature of the newly proposed clinical diagnostic criteria.64 
Recent evidence suggests that the combination of specifi c 
tests (eg, digit span backward task, Hayling test of 
response inhibition, and the short version of the executive 
and social cognition battery) might help diff erentiate 
these cases, because results are typically abnormal in 
patients with true bvFTD and normal in phenocopy 
cases.68,69

The presence of severe defi cits of episodic memory has 
been used as an exclusion criterion for a clinical diagnosis 
of bvFTD,5 although a proportion (10–15%) of patients 
with pathologically confi rmed FTLD present with severe 
amnesia.21,70 A recent report has indicated that defi cits in 
episodic memory are more common than previously 
reported.71 Carefully selected patients with bvFTD (ie, 
after excluding phenocopy cases) had similar memory 
impairments as seen in AD on tests of episodic memory, 
even after accounting for disease severity.71 The criterion 
of relative sparing of episodic memory compared with 
executive functions proposed in the recent international 

consensus criteria for bvFTD might need to be revisited 
in the light of current research.62

The evidence reviewed thus far indicates that no specifi c 
cognitive profi le seems to be associated with bvFTD early 
in the disease, although careful cognitive assessment will 
reveal defi cits, generally in the domains of executive 
function and episodic memory. With disease progression, 
the atrophy evolves to involve the anterior temporal 
regions, and the pattern of defi cits becomes less distinct 
from other FTD subtypes, notably semantic dementia.10

Panel: International consensus criteria for bvFTD

Neurodegenerative disease
Must be present for any FTD clinical syndrome 
Shows progressive deterioration of behaviour and/or cognition by observation or history

Possible bvFTD
Three of the features (A–F) must be present; symptoms should occur repeatedly, not just 
as a single instance:
A  Early (3 years) behavioural disinhibition
B  Early (3 years) apathy or inertia
C  Early (3 years) loss of sympathy or empathy
D  Early (3 years) perseverative, stereotyped, or compulsive/ritualistic behaviour
E  Hyperorality and dietary changes
F  Neuropsychological profi le: executive function defi cits with relative sparing of 

memory and visuospatial functions

Probable bvFTD
All the following criteria must be present to meet diagnosis:
A  Meets criteria for possible bvFTD
B  Signifi cant functional decline
C  Imaging results consistent with bvFTD (frontal and/or anterior temporal atrophy on 

CT or MRI or frontal hypoperfusion or hypometabolism on SPECT or PET)

Defi nite bvFTD
Criteria A and either B or C must be present to meet diagnosis:
A  Meets criteria for possible or probable bvFTD
B  Histopathological evidence of FTLD on biopsy at post mortem
C  Presence of a known pathogenic mutation

Exclusion criteria for bvFTD
Criteria A and B must both be answered negatively; criterion C can be positive for possible 
bvFTD but must be negative for probable bvFTD:
A  Pattern of defi cits is better accounted for by other non-degenerative nervous system 

or medical disorders
B  Behavioural disturbance is better accounted for by a psychiatric diagnosis
C  Biomarkers strongly indicative of Alzheimer’s disease or other neurodegenerative process

Additional features
A  Presence of motor neuron fi ndings suggestive of motor neuron disease
B  Motor symptoms and signs similar to corticobasal degeneration and progressive 

supranuclear palsy
C  Impaired word and object knowledge
D  Motor speech defi cits
E  Substantial grammatical defi cits

Criteria from Rascovsky et al.64 bvFTD=behavioural-variant frontotemporal dementia. FTD=frontotemporal 
dementia. SPECT=single-photon emission computed tomography. FTLD=frontotemporal lobar degeneration.
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Behavioral variant frontotemporal dementia
Is one of the three types of frontotemporal dementia (FTD)

v v v
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Behavioural change is the defining feature of bvFTD
Diagnostic criteria for behavioural variant frontotemporal dementia
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diagnosis without imaging or other confi rmatory test 
results. These criteria also present diffi  culties in their 
application due to under-specifi cation of some features 
and were derived by clinical consensus prior to the 
publication of quantitative studies comparing cohorts 
with pathologically verifi ed diagnoses. Recently proposed 
criteria developed by an international FTD research 
group (panel)64 build on recent work with operationalised 
defi nitions that have three levels of diagnostic certainty: 
possible, probable, and defi nite bvFTD. Patients qualify 
for possible bvFTD on the basis of three core behavioural 
or cognitive features (including social disinhibition, 
apathy, loss of empathy, stereotypic behaviours or 
alterations in eating pattern, and neuropsychological 
defi cits indicative of frontal executive dysfunction). A 
probable diagnosis requires the same clinical features 
with evidence of progression and unequivocal neuro-
imaging abnormalities. The term “defi nite” is reserved 
for those with neuropathology or a pathogenic gene 
mutation. These new criteria (panel) are currently 
undergoing validation against neuropathological changes 
by an international consortium of researchers.64

Neuropsychology
Cognition
Early in the disease process, patients with bvFTD can 
perform relatively well on formal neuropsychological 
tests despite the presence of signifi cant personality and 
behavioural changes.65 The mini mental state examination 
is insensitive, but the Addenbrooke’s cognitive 
examination seems to detect at least 90% of cases at 
presentation.66 The prototypical cognitive profi le is one of 
relatively preserved language and visuospatial/
constructive abilities. Whether patients with bvFTD show 
executive dysfunctions remains contentious,67,68 and has 
been complicated by the inclusion of phenocopy cases. 
However, such defi cits constitute a central diagnostic 
feature of the newly proposed clinical diagnostic criteria.64 
Recent evidence suggests that the combination of specifi c 
tests (eg, digit span backward task, Hayling test of 
response inhibition, and the short version of the executive 
and social cognition battery) might help diff erentiate 
these cases, because results are typically abnormal in 
patients with true bvFTD and normal in phenocopy 
cases.68,69

The presence of severe defi cits of episodic memory has 
been used as an exclusion criterion for a clinical diagnosis 
of bvFTD,5 although a proportion (10–15%) of patients 
with pathologically confi rmed FTLD present with severe 
amnesia.21,70 A recent report has indicated that defi cits in 
episodic memory are more common than previously 
reported.71 Carefully selected patients with bvFTD (ie, 
after excluding phenocopy cases) had similar memory 
impairments as seen in AD on tests of episodic memory, 
even after accounting for disease severity.71 The criterion 
of relative sparing of episodic memory compared with 
executive functions proposed in the recent international 

consensus criteria for bvFTD might need to be revisited 
in the light of current research.62

The evidence reviewed thus far indicates that no specifi c 
cognitive profi le seems to be associated with bvFTD early 
in the disease, although careful cognitive assessment will 
reveal defi cits, generally in the domains of executive 
function and episodic memory. With disease progression, 
the atrophy evolves to involve the anterior temporal 
regions, and the pattern of defi cits becomes less distinct 
from other FTD subtypes, notably semantic dementia.10

Panel: International consensus criteria for bvFTD

Neurodegenerative disease
Must be present for any FTD clinical syndrome 
Shows progressive deterioration of behaviour and/or cognition by observation or history

Possible bvFTD
Three of the features (A–F) must be present; symptoms should occur repeatedly, not just 
as a single instance:
A  Early (3 years) behavioural disinhibition
B  Early (3 years) apathy or inertia
C  Early (3 years) loss of sympathy or empathy
D  Early (3 years) perseverative, stereotyped, or compulsive/ritualistic behaviour
E  Hyperorality and dietary changes
F  Neuropsychological profi le: executive function defi cits with relative sparing of 

memory and visuospatial functions

Probable bvFTD
All the following criteria must be present to meet diagnosis:
A  Meets criteria for possible bvFTD
B  Signifi cant functional decline
C  Imaging results consistent with bvFTD (frontal and/or anterior temporal atrophy on 

CT or MRI or frontal hypoperfusion or hypometabolism on SPECT or PET)

Defi nite bvFTD
Criteria A and either B or C must be present to meet diagnosis:
A  Meets criteria for possible or probable bvFTD
B  Histopathological evidence of FTLD on biopsy at post mortem
C  Presence of a known pathogenic mutation

Exclusion criteria for bvFTD
Criteria A and B must both be answered negatively; criterion C can be positive for possible 
bvFTD but must be negative for probable bvFTD:
A  Pattern of defi cits is better accounted for by other non-degenerative nervous system 

or medical disorders
B  Behavioural disturbance is better accounted for by a psychiatric diagnosis
C  Biomarkers strongly indicative of Alzheimer’s disease or other neurodegenerative process

Additional features
A  Presence of motor neuron fi ndings suggestive of motor neuron disease
B  Motor symptoms and signs similar to corticobasal degeneration and progressive 

supranuclear palsy
C  Impaired word and object knowledge
D  Motor speech defi cits
E  Substantial grammatical defi cits

Criteria from Rascovsky et al.64 bvFTD=behavioural-variant frontotemporal dementia. FTD=frontotemporal 
dementia. SPECT=single-photon emission computed tomography. FTLD=frontotemporal lobar degeneration.
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What is empathy?
Different definitions for different investigators
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§ One perspective distinguishes between emotional and cognitive empathy

§ Emotional empathy: capacity to experience 
affective reactions to the observed experiences 
of others or share a “fellow feeling” 

§ Cognitive empathy: capacity to engage in 
the cognitive process of adopting another’s 
psychological point of view 
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impairment in one system and intact ability in the other 
system and vice versa (Dziobek and others 2008).

The distinction between the emotional and cognitive 
empathic subprocesses may relate also to different neuro-
chemichal systems. Although it is likely that the empathic 
response is modulated by several neurotransmitters and 
neuromodulators, in a recent study, intranasal administra-
tion of the neuropeptide oxytocin increased emotional, 
but not cognitive, empathy (Hurlemann and others 2010), 
suggesting that the oxytocingeric system, which has been 
associated with attachment and pair bonding, may modu-
late emotional but not cognitive empathy. On the other 
hand, it has been recently suggested that dopaminergic 
functioning is associated with cognitive aspects of empa-
thy in preschool students (Lackner and others 2010).

This suggests that although the 2 systems may work 
together, they may be behaviorally, developmentally, neuro-
chemically, and neuroanatomically dissociable. Based on 
recent findings, a neuroanatomical model for empathy is 
proposed here. Table 1 depicts the possible underlying 
evolutionally, neurochemical, developmental, and neural 
mechanisms of emotional and cognitive empathy.

It seems likely that each component in the empathy 
network is associated with distinct functions that com-
prise the empathic response. To fully characterize the 
empathy network, it is necessary to identify the roles of 
each contributing brain region to the processes that sup-
port the 2 systems (Figure 1).

Emotional Empathy
Because emotional empathy is essentially the elicitation of 
corresponding emotions and respective related behaviors in 

the observer, it may be suggested that the mere perception of 
emotion in others will activate the same neural mecha-
nisms that are responsible for the first-hand emotional 
experience and that the motor response corresponding to 
the particular emotion will be automatically activated.

Emotional Contagion and Simulation
The basic emotional contagion system is thought to sup-
port our ability to empathize emotionally. According to 
Preston and de Waal’s (2002) perception-action hypoth-
esis, perception of a behavior in another automatically 
activates one’s own representations for the behavior, and 
output from this shared representation automatically pro-
ceeds to motor areas of the brain where responses are pre-
pared and executed. This state-matching reaction has 
been related to the simulation theory, which suggests that 
processing of social information involves activating neu-
ral states during observation that match those that the 
observer experiences in a similar situation (Gallese 2007). 
Simulation theories were greatly reinforced by the dis-
covery of the mirror neurons, a set of neurons that fire 
both when a monkey acts and when it observes the same 
action performed by another monkey (Rizzolatti and 
others 2009). Given its observation-execution properties, 
it was suggested that the mirror neuron system (MNS) is 
particularly well suited to provide the appropriate mecha-
nism for motor empathy, imitation, and emotional conta-
gion. As shown in Figure 2, in humans, the MNS has 
been identified in the inferior frontal gyrus (IFG; Brod-
mann’s Area [BA] 45/44/6) and in the inferior parietal 
lobule (IPL; BA 39,40). It has been suggested that the 
IFG identifies the goals or intentions of actions by their 
resembl ance to stored representations for these actions 
(Rizzolatti and others 2009). Nonetheless, although many 
authors believe that the MNS has a central role in empa-
thy, others question its role in empathy and suggest that 
the MNS is positioned to support primarily motor goals 
(Thioux and others 2008).

Although it is reasonable to question the various appli-
cations of the MNS in all types of empathic responses, 
there is consistent and strong evidence for the involve-
ment of the IFG in emotional contagion and emotion rec-
ognition. Indeed, it has been suggested that overt facial 
mimicry (as measured by an electromyograph or through 
observation) is related to emotional contagion and emo-
tion understanding (Niedenthal 2007). The existence of 
mirror neurons related to emotional facial expressions in 
the human IFG suggests that the human MNS may be 
used to convert observed facial expressions into a pattern 
of neural activity that would be suitable for producing 
similar facial expressions and provide the neural basis for 
emotional contagion (Keysers and Gazzola 2006). Jabbi 

Figure 1. The components that participate in the cognitive 
and the emotional empathy networks. Each component is 
associated with distinct functions that comprise the empathic 
response.
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§ The emotional and cognitive responses of an individual to the experiences of others



Empathic concern is one measures of emotional empathy
Assessed by the Interpersonal Reactivity Index

§ I often have tender, concerned feelings for people less fortunate than me 

§ Sometimes I don't feel very sorry for other people when they are having problems 

20

§ Rate on a 5-interval scale how these statements describe you: A [Does not describe me well]…..through 
to E [Very well]

§ Other people's misfortunes do not usually disturb me a great deal 

§ When I see someone being treated unfairly, I sometimes don't feel very much pity for them 

§ I am often quite touched by things that I see happen 

§ I would describe myself as a pretty soft-hearted person  

§ When I see someone being taken advantage of, I feel kind of protective towards them 



Perspective taking is one measure of cognitive empathy
Assessed by the Interpersonal Reactivity Index

§ I sometimes find it difficult to see things from the "other guy's" point of view

§ I try to look at everybody's side of a disagreement before I make a decision

21

§ Rate on a 5-interval scale how these statements describe you: A [Does not describe me well]…..through 
to E [Very well]

§ If I'm sure I'm right about something, I don't waste much time listening to other people's arguments

§ Before criticizing somebody, I try to imagine how I would feel if I were in their place

§ I believe that there are two sides to every question and try to look at them both. 

§ When I'm upset at someone, I usually try to "put myself in his shoes" for a while  

§ I sometimes try to understand my friends better by imagining how things look from their perspective



Emotional and cognitive empathy are dissociable
In patients with focal brain lesions

and emotion recognition. Specifically, BA 44 was found most cri-

tical for emotional empathy while areas 11 and 10 were found

critical for cognitive empathy. Interestingly, area 44, which has

been reported as cytoarchitectonically homologous to F5

(Petrides et al., 2005), was identified as a central part of the

MNS (Rizzolatti, 2005). Thus, although some doubt has been

voiced with respect to the role played by MNS in social cognition

(Jacob and Jeannerod, 2005), these results present an empirical

evidence that the MNS is essential for emotional empathy.

Nonetheless, although area 44 has been clearly related to social

cognition, it is not a region which is typically associated with the

emotional aspect of social cognition. How can one explain the

essential role of BA 44 in emotional empathy observed in the

present study? First, beyond language related functions, neuroi-

maging studies have suggested a central role of BA 44, as a neural

substrate for imitation (Iacoboni et al., 1999, 2001; Nishitani and

Hari, 2000, 2002; Tanaka et al., 2001; Koski et al., 2002; Tanaka

and Inui, 2002; Carr et al., 2003; Grezes et al., 2003; Rizzolatti

and Craighero, 2004). Second, BA 44 have been increasingly

implicated in emotion recognition tasks such as identification of

emotional intonation (Wildgruber et al., 2005) and judgement of

facial expressions (Kesler-West et al., 2001). Additionally, as noted

above, activation of BA 44 has been shown recently to occur not

only with respect to motor actions but to emotion recognition

(Carr et al., 2003). Furthermore, Adolphs et al. (2002) have

found deficits in emotion recognition from faces and from prosody

after damage to either the frontal operculum (involving BA 44) or

right somatosensory cortices. Taken together, it appears that of BA

44 is particularly involved in imitation and emotion recognition. It

may be interesting to speculate whether imitation, the heart of

emotional contagion, is even more enhanced when emotional

social stimuli rather than neutral stimuli are presented. Thus, we

believe that experiencing emotions may encourage and motivate

imitation and therefore depend on intact MNS. This conclusion is

compatible with a recent report by Nummenmaa et al. (2008)

who propose that emotional empathy facilitates motor representa-

tion of other peoples’ emotions, and results in more vigorous

mirroring of the observed bodily and emotional states than cog-

nitive empathy.

These results provide strong support for the existence of two

behavioural systems for understanding others: an early emotional

matching/mirroring system involving the MNS and a more

advanced system for cognitive understanding of mental states,

involving the VM cortices. Furthermore, the fact that area 44

was found most critical for emotional empathy while BA 11 and

10 are necessary for cognitive empathy is consistent with these

cortices being, in terms of synaptic hierarchy, unimodal and het-

eromodal, respectively (Mesulam, 2000). Additionally, areas 10

and 11 differ from area 44 cytoarchitectonically according to the

layering of the cortex (Brodmann, 1909): while among the six

layers of the isocortex layer IV is not fully developed in BA 44,

it is fully developed in areas 11 and 10. Therefore, whereas BA 44

is classified as dysgrangular, areas 11 and 10 are considered

as granular cortex. This could be taken as indirect evidence for

these parts of area 44 being phylogenetically older than areas 10

and 11.

It should be noted that most of the patients in this study sus-

tained a closed head injury. Although cases of apparent diffuse

axonal injury were excluded and the proportion of patients with

head injury was matched between the different groups, it is

impossible to completely rule out the possibility that in some

patients lesions were more diffuse.

Additionally, it should be acknowledged that attempting to con-

vert stereotaxic coordinates based on MRI/CT scans to BAs based

on cytoarchitecture is problematic, and therefore the conclusions

regarding cytoarchitectonic differences should be treated with

caution, particularly since most of our patients had CT scans

rather than MRI scans.

Figure 5 Location and overlap of brain lesions according to emotional versus cognitive empathy impairment-groups. (A) Lesions of the
emotional-empathy-impaired group (n = 6). Four patients had an IFG damage involving area 44, one had a VM damage and one had a
PC damage. Chi-square analysis revealed that lesions involving area 44 were significantly more frequent in this group as compared to
the non-impaired group [!2(1) = 7.071, P = 0.008]. (B) Lesions of the cognitive-empathy-impaired group (n = 7): five had VM damage
involving area 10 and 11, one had an IFG damage and one had a PC damage. Chi-square analysis revealed that lesions involving area
10 [!2(1) = 6.04, P = 0.010] and area 11 [!2(1) = 5.185, P = 0.023] were significantly more frequent in this group as compared to the
non-impaired group.
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anterior and posterior fusiform gyrus (P < 0.05, FWE).
These results demonstrate that the anatomic correlates in the
total empathy score analysis do not come from only one of
the two subscales, but are reflected in both PT and EC.

No unique effects of PT or EC were found at a corrected
level of significance. Voxels in the right caudate/subcallosal

gyrus (2, 25, 1; z = 3.87), the right gyrus rectus of the frontal
lobe (13, 18, !13; z = 3.30) and the right cerebellum
(26, !43, !39; z = 3.31) showed a trend in the EC analysis
when the effects of PT were statistically removed (P < 0.001
uncorrected). Voxels in the left inferior frontal gyrus (!49,
27, !19; z = 3.74), the right cerebellum (16, !33, !19;

Fig. 3 Continuous, unthresholded map of t-scores for empathy total score analysis across all diagnostic groups, superimposed on a
normal control template image (SPM2: single_subj_T1.mnc). The figure represents axial slices taken every 3 mm from z = !51 to
z = +18. t-Scores range from 2.00 (blue–black) to 5.91 (red), and include slices from all three clusters containing significant
voxels in the analysis.
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Altered empathy in FTD
Associated with atrophy in a right hemisphere system | temporal pole, insula and medial frontal regions

z = 3.61), the left superior frontal gyrus (!13, 43, 39; z =
3.28) and the right fusiform gyrus (44, !21, !36; z = 3.24)
showed a trend in the PT analysis when EC was removed.
The significant anatomic overlap between PT and EC
(Table 2 and Fig. 5) may have occurred partly because PT
and EC scores showed an unusually high correlation in this

sample (r = 0.71, P < 0.0001), while in published normative
studies using the IRI with normal young adults (n = 770 and
n = 460), much smaller correlations (ranging from r = 0.32
to r = 0.38) between EC and PT are typical (Davis, 1983).
Future studies using measures of emotional and cognitive
empathy that are less correlated with each other are
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Fig. 4 Scatterplot of total empathy score (EC + PT) versus voxel intensity at the most significant voxel in the right anterior
temporal lobe cluster (58, 10, !33). Voxel intensities were extracted from the SPM analysis after adjustment for age, sex
and total intracranial volume.

Fig. 5 (A) Main effect of EC score, showing rendered, sagittal (x = 7) and axial (z = 0) views of voxels significantly related to EC score
at P < 0.001 uncorrected for multiple comparisons across the whole brain. Maps of significant correlation were superimposed on sections
of a normal brain template image (SPM2: single_subj_T1.mnc). The design matrix for this analysis contained only EC score, with sex,
age and TIV included as nuisance covariates, and a t-test was used. (B) Main effect of PT score, showing voxels significantly related to
PT score at P < 0.001 uncorrected. The design matrix for this analysis contained only PT score, with sex, age and TIV included as
nuisance covariates, and a t-test was used.
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An FTD syndrome associated with right temporal atrophy
In a pattern which is close to a ‘mirror image’ of semantic dementia patients

observers (N.C.F. and J.M.S.), again blinded to patient name, diagnosis

and clinical details. Subjects were included in the study only if both

observers agreed on the presence of RTLA. For the purposes of this

study, RTLA encompassed cases in which atrophy appeared confined

to the right temporal lobe, as well as those instances in which there

was asymmetrical, predominantly right-sided, temporal lobe atrophy.

This definition excluded those cases in which there was bilateral,

symmetrical, temporal lobe atrophy as well as those with bilateral,

but predominantly left-sided, temporal lobe atrophy.

Volumetric MRI and neuropsychological data on the comparison

groups of ten control subjects and ten semantic dementia patients

have been documented in a previous publication (Chan et al., 2001).

Volumetric MRI analysis
Volumetric MRI on all DRC patients was obtained using a 1.5T MRI

scanner (General Electric, Milwaukee, Wisconsin, USA). Scans included

a sagittal T1-weighted scout sequence and an axial dual-echo

sequence (T2-weighted and proton-density weighted). Volumetric

imaging in the coronal plane was achieved using a spoiled gradient

echo technique with a 24 cm field of view and 256!128 matrix to

provide 124 contiguous 1.5 mm slices. Scan acquisition parameters

were: TR = 3500 ms, TE = 5 ms, NEX = 1, FLIP angle 35". VUMC

scans were performed on a 1.0 T MRI scanner. Sections included cor-

onal 3D T1-weighted GE, axial turbo-FLAIR, axial T2 weighted and

coronal heavily T2-weighted turbo-SE sequences.

The MIDAS image analysis tools (Freeborough et al., 1997) were

used for brain region segmentation. These include manual editing

tools that allow simultaneous multiplanar display and editing, such

that sagittal sections through a region may be viewed while outlining

that region in the coronal plane. Regions were outlined using a mouse-

driven cursor. Editing appears in real time in all planes to improve

measurement reproducibility. All measurements were performed by

raters blinded to the clinical diagnosis. The MRI scan of each individual

was presented twice in random order, once conventionally and once

flipped across a plane parallel to the mid-sagittal plane, in order to

ensure blinding to structure laterality; structures were outlined on

the right of each scan image as seen on the computer screen. All

measurements were normalized to the total intracranial volume, to

compensate for inter-individual differences in head size (Whitwell

et al., 2001), and all volumes are therefore expressed as fractions

of the total intracranial volume.

The whole temporal lobe, amygdala and hippocampus were mea-

sured on each subject, as described by Chan et al. (2001).

Statistical analysis
SPSS Version 8.0 (SPSS, Chicago, IL) was used for statistical calcula-

tions. T-tests were employed to determine the significance of mean

differences between the RTLA, semantic dementiaand control groups.

Results

Patient details
The RTLA group comprised thirteen men and seven women,

mean age 61.9 years [standard deviation (SD) 7.3; range

52–85]. All RTLA patients were right-handed. The mean dura-

tion of illness by the time of initial assessment was 4.1 years

(SD 2.0; range 2–10). The mean Mini Mental State Examination

Score (Folstein et al., 1975) at time of initial assessment was 22.7

(SD 5.3; range 10–30) (Table 1).

Six out of the twenty RTLA patients had a positive family history

of dementia affecting at least one first degree family member. In

two of these patients there was a strong likelihood of familial

FTLD, although pathogenic mutations have not been identified

in either instance. In one case, several of the affected family

members carried a clinical diagnosis of FTLD whereas in the

other case six family members had dementia characterized by

prominent behavioural disturbances.

Neuropathological data were available in two of the 20 cases

described in this study, both on postmortem examination of brain

tissue. In one patient the final diagnosis was of FTLD associated

with ubiquitin-positive, tau-negative inclusion bodies and in the

other patient the histological diagnosis was mixed Alzheimer and

cortical Lewy body disease.

Figure 1 Right temporal lobe atrophy. (A) Mild atrophy, with particular involvement of the inferomedial temporal lobe. (B) Severe
atrophy, with bilateral, asymmetrical, temporal lobe atrophy affecting primarily the right temporal lobe structures.
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§ Prosopagnosia
§ Topographical disorientation
§ Disinhibition
§ Apathy
§ Loss of empathy
§ Hyper-religiosity
§ Aggression
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A frontotemporal dementia syndrome associated 
with striking right temporal lobe atrophy and



Dysexecutive syndrome
Both behavioural and cognitive changes occur

Godefroy et al  (2010) Ann Neurol

Alzheimer and Parkinson diseases, (4) initiation was pre-
dominantly affected in traumatic brain injury and multi-
ple sclerosis, and (5) deduction was predominantly
affected in stroke and traumatic brain injury. The differ-
ences persisted (p < 0.03, all) in the subgroup with loss
of autonomy for initiation, generation, and planning
(data not shown). This indicates that the pattern of cog-

nitive but not behavioral dysexecutive syndrome was
influenced by the underlying disease.

Discussion

This study proposed criteria for dysexecutive syndrome,
gave an operational definition based on easily adminis-
tered tests and questionnaires, and showed that they dis-
criminated between patients and controls, with a higher
frequency in patients with loss of autonomy, and that
both behavioral and cognitive dysexecutive syndromes
were independent predictors of loss of autonomy. In
addition, it provided evidence for differing patterns of
cognitive disorders according to the underlying disease.

This cooperative study has several limitations. It was
a clinical study involving a large number of patients; the
complete battery of tests and questionnaires therefore can-
not be administered to all patients. A reliable informant
was not available in all cases, precluding assessment of be-
havioral disorders and disability. However, the subgroups
did not differ from the complete sample, and the reduction
of sample size due to unavailable data did not result in
type II error. This study deliberately included patients suf-
fering from various diseases to be representative of clinical
populations referred for cognitive assessment. In addition,
this transnosological study overcomes numerous biases
related to the study of a single disease, such as effects
related to associated perceptuomotor deficits (eg, stroke),
associated cognitive deficits (eg, memory deficit in Alzhei-
mer disease), or the prominence of one site or type of
lesions within the network subserving executive functions.
The transnosological study design led us to adopt a com-
mon criterion for loss of autonomy based on several sever-
ity scales. The loss of autonomy criterion was simple and
was assisted by well-validated disability scales.

FIGURE 1: Frequency (%) of behavioral (upper part) and
cognitive (lower part) dysexecutive disorders in patients and
controls (A) and in patients (B) according to the presence of
loss of autonomy.

FIGURE 2: Pattern (frequency %) of behavioral (left) and cognitive (right) disorders according to the disease. BI 5 brain injury;
I 5 impairment.
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Is behavioural change accounted for by cognitive deficits?

▶ In other words, is the behavioural change in the dysexecutive syndrome simply 
attributable to the deficits in cognitive control measured – and operationally 
defined – by performance on neuropsychological or experimental tasks?

▶ Theoretically, what might we need to make a claim to the contrary? 

26

▶ Let’s examine empathy 
▶ Can deficits in empathy be explained by deficits in cognitive control processes?
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Empathy in bvFTD assessed using an experimental task
Empathy for pain task probes intentionality and empathic concern (plus other measures)

Baez et al (2014) Frontiers in Aging Neuroscience

Baez et al. Empathy in frontotemporal dementia

FIGURE 1 | (A) Examples of the visual stimuli used for each category. The durations of the first, second, and third picture were 1000, 200, and 1000 ms, respectively.
(B) Examples of the questions designed to assess different empathy aspects. Each question was answered using a computer-based visual analog scale.

which assesses recognition of spontaneous emotional expression
(fearful, surprised, sad, angry and disgusted). In the EET, speaker
demeanor (voice, facial expression and gesture) together with the
social situation indicate the emotional meaning. In some scenes,
there is only one actor talking, who is either on the telephone or
talking directly to the camera. Other scenes depict two actors and
instructions are given to focus on one of them. All scripts are
neutral in content and do not lend themselves to any particular
emotion. The brief EET comprises a series of 20 short (15–60 s)
videotaped vignettes of trained professional actors interacting in
everyday situations. After viewing each scene, the test partici-
pant is instructed to choose from a forced-choice list the emotion
expressed by the focused actor.

ToM
Reading the mind in the eyes (RMET). This test (Baron-Cohen
et al., 1997) evaluates the emotional inference aspect of the
ToM and is another sensitive task for the assessment of bvFTD
patients (Torralva et al., 2009a). This is a computerized and val-
idated test which consist of 36 pictures of the eye region of a
face. Participants are asked to choose which of four words best
describes what the person in each photograph is thinking or
feeling.

Social norms knowledge
Social norms questionnaire (SNQ). We used a previously validated
version (Baez et al., 2013) of the SNQ. This questionnaire con-
sists of 22 yes-no questions, wich has been previously employed
in the assessment of bvFTD patients (Possin et al., 2013). The
participants were asked to determine whether a behavior would
be appropriate in the presence of an acquaintance (not a close

friend or family member) according to the mainstream culture.
Two scores were derived. The break score was defined as the total
number of errors made in the direction of breaking a social norm,
and the over-adhere score was defined as the total number of
errors made in the direction of over adherence to a perceived
social norm.

Executive functions (EF)
All participants were evaluated with an EF battery which included
the INECO frontal screening (IFS) (Torralva et al., 2009b) and
measures of verbal fluency, inhibitory control, speed process-
ing, working memory and cognitive flexibility. The IFS has been
shown to successfully detect executive dysfunction in patients
with dementia (Torralva et al., 2009b; Gleichgerrcht et al.,
2011). This test includes the following eight subtests: (1) motor
programming (Luria series, “fist, edge, palm”); (2) conflicting
instructions (subjects were asked to hit the table once when the
administrator hit it twice, or to hit the table twice when the
administrator hit it only once); (3) motor inhibitory control;
(4) numerical working memory (backward digit span); (5) ver-
bal working memory (months backwards); (6) spatial working
memory (modified Corsi tapping test); (7) abstraction capacity
(inferring the meaning of proverbs), and (8) verbal inhibitory
control (modified Hayling test). The maximum possible score on
the IFS is 30 points.

Verbal and design fluency tests (Delis and Kaplan, 2001) were
used to assess recall, self-monitoring and cognitive flexibility
strategies. The trail-making test part B (Partington, 1949) was
employed to assess cognitive flexibility and processing speed, and
the Hayling test (Burgess and Shallice, 1996) was used to measure
inhibitory control.
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Empathic concern not explained by executive function deficit
But intentionality (Was action performed on purpose?) could be accounted for by executive impairments

Baez et al (2014) Frontiers in Aging Neuroscience
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in punishment ratings. Post-hoc analysis (Tukey’s HSD, MS =
11.21, df = 127.24) showed that patients rated neutral (p < 0.01)
situations higher than controls.

No RTs differences were observed between groups.

SOCIAL COGNITION AND EF
The OSCD and EF results are shown in Table 1 (see details
in Supplementary Data). Regarding social cognition, patients
showed lower performance on TASIT (as well as scores of sadness,
fear and disgust recognition) and RMET scores than controls. No
group differences were observed in SNQ scores. Regarding EF,
patients showed a lower performance than controls on the IFS
total score, cognitive flexibility, the Hayling test and the verbal
phonological fluency task.

RE-ANALYSIS OF EMPATHY DATA WITH SOCIAL COGNITION
MEASURES AS COVARIATES
Group differences in the intentionality comprehension (acci-
dental pain situations) remained significant after adjusting
for OSCD [F(1, 59) = 5.72, p < 0.05, η2 = 0.09]. Similarly,
group differences in empathic concern for intentional pain
situation were preserved [F(1, 59) = 6.98, p < 0.05, η2 = 0.1].
Nonetheless, differences in intention to hurt ratings for neu-
tral [F(1, 59) = 0.95, p = 0.33, η2 = 0.01] and accidental
situations [F(1, 59) = 4.00, p = 0.06. η2 = 0.06] were not
preserved after co-varying. Differences between groups in
correctness [F(1, 59) = 2.03, p = 0.15, η2 = 0.03] and punish-
ment [F(1, 59) = 2.63, p = 0.11, η2 = 0.04] ratings for neutral
situations also disappeared (Figure 2).

RE-ANALYSIS OF EMPATHY DATA WITH EF AS COVARIATES
Group differences in the intentionality comprehension (acci-
dental pain situations) did not remain significant after adjusting
for EF [F(1, 53) = 2.24, p = 0.14, η2 = 0.03]. A significant
effect of the Hayling test performance on accidental situations
comprehension was observed [F(1, 53) = 6.47, p < 0.05,
η2 = 0.1].

Significant group differences in empathic concern ratings for
intentional pain situations were preserved [F(1, 53) = 16.53, p <

0.01, η2 = 0.24] after covariate analysis. However, differences
in intention to hurt ratings for neutral [F(1, 53) = 0.05, p =
0.81, η2 = 0.001] and accidental situations [F(1, 53) = 1.07, p =
0.30, η2 = 0.01] were not preserved after co-varying, as well as
correctness [F(1, 53) = 0.12, p = 0.72, η2 = 0.001] and punish-
ment [F(1, 53) = 0.047, p = 0.82, η2 = 0.05] ratings for neutral
situations (Figure 2).

IS THE EMPATHY PERFORMANCE PARTIALLY EXPLAINED BY EF, OSCD
OR GENERAL COGNITIVE STATE?
Figure 3 shows associations in multiple regression analyses index-
ing the role of EF and OSCD. A first model including the
intentionality score as dependent variable [F(4, 58) = 8.59, p <

0.01, R2 = 0.38] showed that EF (beta = 0.28, η2 = 0.06) and
group (beta = −0.29, η2 = 0.06) predicted the intentionality
comprehension, explaining 38% of the variance. We carried out
a second model with empathic concern for intentional pain sit-
uations as dependent variable. This model [F(4, 58) = 5.16, p <

0.01, R2 = 0.26] evidenced that group (but not EF or OSCD)
was the only predictor (beta = 0.55, η2 = 0.16) associated with
empathic concern ratings, explaining 26% of the variance.

FIGURE 2 | Performance in the empathy for pain task and significant
differences between groups. Differences that were statistically
significant are indicated by ∗(before co-varying), ∗∗(after co-varying by
social cognition measures), and ∗∗∗(after co-varying by EF). (A)

Intentionality judgments; (B) Intention to hurt ratings; (C) Empathic
concern ratings; (D) Discomfort ratings; (E) Correctness ratings; (F)
Punishment ratings. NS, neutral situations; IPS, intentional pain
situations, APS, accidental pain situations.
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ment [F(1, 59) = 2.63, p = 0.11, η2 = 0.04] ratings for neutral
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Group differences in the intentionality comprehension (acci-
dental pain situations) did not remain significant after adjusting
for EF [F(1, 53) = 2.24, p = 0.14, η2 = 0.03]. A significant
effect of the Hayling test performance on accidental situations
comprehension was observed [F(1, 53) = 6.47, p < 0.05,
η2 = 0.1].

Significant group differences in empathic concern ratings for
intentional pain situations were preserved [F(1, 53) = 16.53, p <

0.01, η2 = 0.24] after covariate analysis. However, differences
in intention to hurt ratings for neutral [F(1, 53) = 0.05, p =
0.81, η2 = 0.001] and accidental situations [F(1, 53) = 1.07, p =
0.30, η2 = 0.01] were not preserved after co-varying, as well as
correctness [F(1, 53) = 0.12, p = 0.72, η2 = 0.001] and punish-
ment [F(1, 53) = 0.047, p = 0.82, η2 = 0.05] ratings for neutral
situations (Figure 2).

IS THE EMPATHY PERFORMANCE PARTIALLY EXPLAINED BY EF, OSCD
OR GENERAL COGNITIVE STATE?
Figure 3 shows associations in multiple regression analyses index-
ing the role of EF and OSCD. A first model including the
intentionality score as dependent variable [F(4, 58) = 8.59, p <

0.01, R2 = 0.38] showed that EF (beta = 0.28, η2 = 0.06) and
group (beta = −0.29, η2 = 0.06) predicted the intentionality
comprehension, explaining 38% of the variance. We carried out
a second model with empathic concern for intentional pain sit-
uations as dependent variable. This model [F(4, 58) = 5.16, p <

0.01, R2 = 0.26] evidenced that group (but not EF or OSCD)
was the only predictor (beta = 0.55, η2 = 0.16) associated with
empathic concern ratings, explaining 26% of the variance.

FIGURE 2 | Performance in the empathy for pain task and significant
differences between groups. Differences that were statistically
significant are indicated by ∗(before co-varying), ∗∗(after co-varying by
social cognition measures), and ∗∗∗(after co-varying by EF). (A)

Intentionality judgments; (B) Intention to hurt ratings; (C) Empathic
concern ratings; (D) Discomfort ratings; (E) Correctness ratings; (F)
Punishment ratings. NS, neutral situations; IPS, intentional pain
situations, APS, accidental pain situations.
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11.21, df = 127.24) showed that patients rated neutral (p < 0.01)
situations higher than controls.
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showed lower performance on TASIT (as well as scores of sadness,
fear and disgust recognition) and RMET scores than controls. No
group differences were observed in SNQ scores. Regarding EF,
patients showed a lower performance than controls on the IFS
total score, cognitive flexibility, the Hayling test and the verbal
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dental pain situations) remained significant after adjusting
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for EF [F(1, 53) = 2.24, p = 0.14, η2 = 0.03]. A significant
effect of the Hayling test performance on accidental situations
comprehension was observed [F(1, 53) = 6.47, p < 0.05,
η2 = 0.1].

Significant group differences in empathic concern ratings for
intentional pain situations were preserved [F(1, 53) = 16.53, p <
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situations (Figure 2).

IS THE EMPATHY PERFORMANCE PARTIALLY EXPLAINED BY EF, OSCD
OR GENERAL COGNITIVE STATE?
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ing the role of EF and OSCD. A first model including the
intentionality score as dependent variable [F(4, 58) = 8.59, p <

0.01, R2 = 0.38] showed that EF (beta = 0.28, η2 = 0.06) and
group (beta = −0.29, η2 = 0.06) predicted the intentionality
comprehension, explaining 38% of the variance. We carried out
a second model with empathic concern for intentional pain sit-
uations as dependent variable. This model [F(4, 58) = 5.16, p <
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was the only predictor (beta = 0.55, η2 = 0.16) associated with
empathic concern ratings, explaining 26% of the variance.
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To confirm this last result, we estimated three different multi-
ple regression models considering the score of empathic concern
for intentional pain situations as dependent variable and includ-
ing independently group and all the EF and OSCD measures as
predictors. The first model including all EF variables [F(6, 56) =
3.60, p < 0.01, R2 = 0.22] showed that group (beta = 0.66,
η2 = 0.23) was the only predictor associated to empathic con-
cern. Similarly, the second model including all OSCD vari-
ables [F(4, 58) = 3.90, p < 0.05, R2 = 0.30] evidenced that group
(beta = 0.45, η2 = 0.11) was the only significant predictor. The
third model including all EF and OSCD variables confirmed
that group (beta = 0.54, η2 = 0.14) was the only predictor

FIGURE 3 | Multiple regression analyses. (A) Regression analysis using
intentionality comprehension as the dependent variable. Executive
functions significantly predicted the intentionality comprehension. (B)
Regression analysis using empathic concern as the dependent variable. No
significant associations were observed between empathic concern and
social cognition or executive functions.

Table 2 | Coefficients of the multiple regression models of empathic
concern.

Variables Model I Model II Model III

β p β p β p

Group 0.66 0.0002 0.45 0.01 0.54 0.01
IFS total score 0.23 0.34 0.13 0.61
Phonological fluency −0.18 0.29 −0.19 0.29
Design fluency 0.08 0.68 0.09 0.68
Cognitive flexibility (TMT-B) 0.28 0.11 0.34 0.16
Inhibitory control (Hayling test) 0.28 0.21 0.20 0.30
Emotion recognition (TASIT) 0.09 0.42 0.17 0.35
Theory of mind (RMET) 0.10 0.51 0.05 0.71
Social norms knowledge (SNQ) −0.06 0.66 0.01 0.89

IFS, INECO frontal screening; TMT, Trail Making Test; TASIT, The awareness of
social inference test; RMET, Reading the mind in the eyes; SNQ, Social norms
questionnaire.

significantly associated with empathic concern [F(9, 53) = 2.13,
p < 0.05, R2 = 0.30] (see Table 2).

In brief, EF predicted the intentionality comprehension but
not the empathic concern. Social cognition was not associated
with any of the dependent variables. Empathic concern was not
explained by any predictor.

To explore whether empathic concern depends on the general
cognitive state or disease severity, we also compared the per-
formance of patients with high (54%) and low (46%) MMSE
scores (cut-off = 27). No group differences in empathic con-
cern [t(31) = 0.80, p = 0.42] were found, suggesting an early and
primary involvement.

DISCUSSION
Although empathy deficits are considered a central feature and
diagnostic criterion of bvFTD, no studies had directly explored
the contribution of different empathy aspects and whether and
how relevant factors such as EF and social cognition affect the
empathic abilities of these patients. Our results replicate previ-
ous findings of EF (Torralva et al., 2009a,b) and social cognition
(Gleichgerrcht et al., 2010; Possin et al., 2013) impairments in
bvFTD [except for the lack of differences in SNQ scores (Possin
et al., 2013)], that would be explained by population’s cultural
differences. Moreover, we provide evidence of a primary deficit in
empathic concern that is not related to deficits in EF or OSCD.
The identification and further assessment of the primary empa-
thy deficits of bvFTD patients may be useful in the establishment
of behavioral patterns and potentially in predicting the disease
progression based on empathic concern levels.

DIFFERENTIAL IMPAIRMENTS OF EMPATHY COMPONENTS
Impaired cognitive components (distinguishing accidental from
neutral and intentional situations) were observed in patients. This
is expected because empathy is a contextual phenomenon affected
by stimulus ambiguity (Melloni et al., 2013). Contextual cues
help to bias the intrinsic meaning of ambiguous targets (Bar,
2004; Amoruso et al., 2014), particularly regarding others in pain
(Melloni et al., 2013) and social cognition (Ibanez et al., 2014a).
According with a previous study in healthy subjects (Decety et al.,
2012), our results show that intentionality comprehension of
intentional pain situations was higher than the comprehension of
accidental pain situations. This suggests that accidental pain situ-
ations are less clear and explicit, increasing the level of ambiguity
and the demands in the attribution of the action’s intentionality.

Moreover, patients with bvFTD have deficits in inferring the
intentionality of others’ actions (Gregory et al., 2002; Torralva
et al., 2009a; Poletti et al., 2012), and in understanding ambigu-
ous emotional scenes (Fernandez-Duque et al., 2010). Thus, our
results seem to be consistent with the current view suggesting
that these patients have deficits in processing contextual social
cues (Neary et al., 1998; Ibanez and Manes, 2012). However, as
the EPT employed here does not permit to disentangle whether
patients have deficits in analyzing contextual social cues, further
studies should strictly control for the context dependency levels
of empathy tasks, including control conditions or experimental
manipulation of contextual cues. In addition, it is worth to men-
tion that the cognitive components of empathy assessed in this
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Empathic concern in bvFTD related to orbitofrontal cortex 
Atrophy here relates to lower scores of empathic concern

Baez et al (2016) Cortex

empathic concern for intentional harms, respectively. In

addition, the variables of group, sex, and total IFS score were
included as predictors in both models. Sex was included as a
predictor since several studies (e.g., Baron-Cohen &

Wheelwright, 2004; Preis & Kroener-Herwig, 2012; Toussaint
&Webb, 2005) have reported higher empathy levels in women
than men. The IFS was selected as a predictor because it in-
cludes several EFs subtests, which robustly detect executive
dysfunction in bvFTD (Torralva, Roca, Gleichgerrcht, Lopez,
et al., 2009). Both patients and controls were included in
these regression analyses. The statistical significance level
was set at p < .05.

3. Results

3.1. Behavioral data

Demographic and neuropsychological data is shown in Table

1. Behavioral results are summarized in Fig. 1.
Regarding intentionality comprehension, we observed a

significant interaction between group and condition [F (2,
94) ¼ 5.88, p< .01, h2 ¼ .18]. A post-hoc analysis (Tukey's HSD,
MS¼ 640.70, df ¼ 140.96) revealed lower comprehension of the
intentionality of accidental harms in patients than in controls
(p< .01). Group differences in intentionality comprehension
for accidental harm remained significant after adjusting for
working memory [F(1, 44) ¼ 4.41, p< .05, h2 ¼ .11]. Backward
digit span (p ¼ .30) or spatial working memory (p ¼ .13) did not
show a significant effect on intentionality comprehension. In

patients, intra-group comparisons via repeated-measures
ANOVA showed significant differences in the intentionality
comprehension among the three conditions [F(2, 48) ¼ 12.21,
p < .001, h2 ¼ .33]. A post-hoc comparison (Tukey HSD,
MS ¼ 821.60, df ¼ 48) revealed that intentionality

comprehension of intentional (p < .001) and neutral situations

(p < .001) was higher than the comprehension of accidental
harms. In controls, there were no significant differences
among the three conditions [F(2, 44) ¼ .99, p ¼ .37, h2 ¼ .04].

Furthermore, a significant interaction between group and
condition was observed in ratings of harmful behavior [F (2,
94) ¼ 11.27, p< .01, h2 ¼ .19]. A post-hoc analysis (Tukey HSD,
MS ¼ 12.01, df ¼ 117.50) showed that patients had higher rat-
ings than controls for neutral (p< .01) and accidental (p< .05)
situations. Intra-group comparisons showed significant dif-
ferences in harmful behavior ratings among the three condi-
tions in both patients [F(2, 48) ¼ 45.83, p < .001, h2 ¼ .67] and

controls [F(2, 44) ¼ 126.92, p < .001, h2 ¼ .85]. Post-hoc com-
parisons [patients:(Tukey's HSD, MS ¼ 7.58, df ¼ 48), controls:
(Tukey's HSD,MS¼ 8.02, df¼ 44)] revealed that, in both groups,
intention-to-harm ratings were higher for intentional harm
than for neutral (p < .001) and accidental (p < .001) situations.
Furthermore, in both groups harmful behavior ratings for
accidental harm were higher than for neutral situations
(p < .001).

We also found a significant interaction between group and
condition in empathic concern ratings [F (2, 94)¼ 21.04, p< .01,
h2 ¼ .18]. A post-hoc analysis (Tukey HSD, MS ¼ 12.29,

df ¼ 107.74) revealed that patients rated intentional harms
lower (p< .05) and neutral situations higher (p< .01) than
controls. Between-group differences in ratings of empathic
concern for intentional harm remained significant after
adjusting for working memory [F(1,44) ¼ 17.82, p < .001,
h2 ¼ .33]. Backward digit span (p ¼ .29) or spatial working
memory (p ¼ .79) had no significant effect on empathic
concern. Intra-group comparisons showed significant differ-
ences in empathic concern ratings among the three condi-
tions in both patients [F(2,48) ¼ 32.54, p < .001, h2 ¼ .57] and
controls [F(2, 44) ¼ 146.62, p < .001, h2 ¼ .86]. Post-hoc com-

parisons [patients: (Tukey's HSD, MS ¼ 8.15, df ¼ 48), controls:

Fig. 1 e Behavioral results during the evaluation of harmful actions. Significant differences between groups are indicated by
* (A) Intentionality comprehension accuracy; (B) Harmful behavior ratings; (C) Empathic concern ratings; (D) Punishment
ratings. NS ¼ neutral situations, IH ¼ intentional harms, AH ¼ accidental harms.
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assessed whether other relevant factors, such as EFs or sex,
were also associated with these impairments. A first model
including intentionality for accidental harms as the dependent
variable [F (5, 43) ¼ 6.01, p< .01] showed that executive func-
tioning (beta ¼ .35) and group (beta ¼ .31) predicted compre-
hension of intentionality behind accidental harms, explaining

41% of the variance. Thus, higher accuracy in intentionality
comprehension was associated with higher executive func-
tioning and with control group membership. We carried out a
second model with empathic concern for intentional harms as
the dependent variable (Fig. 3B). This model [F (4, 43) ¼ 10.26,
p< .01] evidenced that GM volume in the left OFC (beta ¼ .31)
and group (beta ¼ .61) was significantly associated with
empathic concern ratings, explaining 69% of the variance. This
indicates that higher empathic concern was associated to
larger GM volume in the OFC and with control group mem-
bership. Standardized coefficients are shown in Table 3.

4. Discussion

This is the first study investigating the relationship between
regional GM reduction in bvFTD patients and different aspects
involved in the evaluation of intentional harm. Furthermore,

we explored whether intentionality comprehension and
empathic concern deficits in bvFTD patients were partially
explained by regional GM atrophy or by executive dysfunction.
Results showed that difficulties to assess intentionality in
accidental harms were associated with lower GM volumes in
limbic structures (amygdala and APC). Moreover, deficits in

empathic concernwere associatedwith atrophy of the left OFC.
Impairments in harmful behavior and punishment ratings for
neutral and accidental situations were not associated with GM
volume in atrophied brain regions. Additionally, deficits in
empathic concern were partially explained by atrophy of the
OFC but not by EFs. Conversely, impairments in intentionality
comprehension were predicted by EFs but not by specific
regional atrophy. These results provide further evidence of a
primary deficit in empathic concern in bvFTD associatedwith a
key early region of atrophy. The identification of primary
empathy impairments and their relationship with the atrophy

pattern of bvFTD patientsmay be useful to establish behavioral
patterns and to predict disease progression.

4.1. Behavioral results

We replicated the findings of a recent behavioral study in
bvFTD patients (Baez, Manes, et al., 2014). Regarding

Table 2 e Regions of significant atrophy in bvFTD patients compared with controls.

Region Cluster k x y z Peak t Peak z

Rigth amygdala 3045 28 4 "16 6.88 5.67
Right hippocampus 34 "7 "24 6.24 5.28
Right parahippocampal gyrus 28 1 "30 5.87 5.04
Right gyrus rectus 3177 10 19 "22 6.81 5.63
Right middle frontal gyrus, orbital part 13 46 "3 5.12 4.53
Right anterior cingulate cortex 4 43 12 4.78 4.28
Left inferior temporal gyrus 290 "45 "16 "27 5.42 4.74
Left middle temporal lobe "36 "3 "18 4.76 4.27

p < .05, FWE corrected at cluster level.

Fig. 3 e Atrophied brain regions related to behavioral impairments in bvFTD patients. (A) Regions of reduced GM volume
associated with intentionality comprehension of accidental harms and empathic concern for intentional harms; (B)
Significant associations between GM volume in the left OFC and ratings of empathic concern for intentional harms.

c o r t e x 7 5 ( 2 0 1 6 ) 2 0e3 226



Management of behavioural change
How can it be treated?
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Drug treatments are often not effective
Although they sometimes have to be used as a last resort or for safety of patient, carer or public
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Non-pharmacological approaches with strongest evidence base are those that involve family caregiver interventions, 
e.g,. training given to caregivers by occupational therapists to customize activity based on patient’s current & previous 
interests and cognitive & physical abilities.
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 The DICE approach 
 Step 1: Describe 
 The fi rst step is to elicit a thorough description of the 
symptoms by accurately characterizing the symptoms and 
the context in which they occur through discussion with 
the care giver and the person with dementia (if possible). 
This description should include consideration of possible 

“describe, inv estigate, create, and evaluate.” The DICE 
approach assumes that a problem BPSD has been iden-
tifi ed and brought to the provider’s attention (fi g 2). We 
have designed DICE to be used by any health professional 
and to work well within a team care setting that facilitates 
coordination among the implementation of medical, phar-
macological, and non-pharmacologic strategies.   

Fig 2 |  The DICE (describe, investigate, create, and evaluate) approach

DICE Approach to the patient
Describe Investigate Create Evaluate
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the context in which they occur through discussion with 
the care giver and the person with dementia (if possible). 
This description should include consideration of possible 

“describe, inv estigate, create, and evaluate.” The DICE 
approach assumes that a problem BPSD has been iden-
tifi ed and brought to the provider’s attention (fi g 2). We 
have designed DICE to be used by any health professional 
and to work well within a team care setting that facilitates 
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DICE Approach to the patient
D: Describe the problem
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 The DICE approach 
 Step 1: Describe 
 The fi rst step is to elicit a thorough description of the 
symptoms by accurately characterizing the symptoms and 
the context in which they occur through discussion with 
the care giver and the person with dementia (if possible). 
This description should include consideration of possible 

“describe, inv estigate, create, and evaluate.” The DICE 
approach assumes that a problem BPSD has been iden-
tifi ed and brought to the provider’s attention (fi g 2). We 
have designed DICE to be used by any health professional 
and to work well within a team care setting that facilitates 
coordination among the implementation of medical, phar-
macological, and non-pharmacologic strategies.   

Fig 2 |  The DICE (describe, investigate, create, and evaluate) approach
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 The DICE approach 
 Step 1: Describe 
 The fi rst step is to elicit a thorough description of the 
symptoms by accurately characterizing the symptoms and 
the context in which they occur through discussion with 
the care giver and the person with dementia (if possible). 
This description should include consideration of possible 

“describe, inv estigate, create, and evaluate.” The DICE 
approach assumes that a problem BPSD has been iden-
tifi ed and brought to the provider’s attention (fi g 2). We 
have designed DICE to be used by any health professional 
and to work well within a team care setting that facilitates 
coordination among the implementation of medical, phar-
macological, and non-pharmacologic strategies.   

Fig 2 |  The DICE (describe, investigate, create, and evaluate) approach
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approach assumes that a problem BPSD has been iden-
tifi ed and brought to the provider’s attention (fi g 2). We 
have designed DICE to be used by any health professional 
and to work well within a team care setting that facilitates 
coordination among the implementation of medical, phar-
macological, and non-pharmacologic strategies.   
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patient, care giver, or environment (or a combination)) 
or pharmacologic. Figure 4 shows examples of various 
“create” interventions; although the examples depicted 
are general, there are many other possible interventions 
for specifi c symptoms.   

 In terms of medical treatments, the provider should pri-
oritize responding to physical problems detected in the 
“investigate” step (such as prescribing antibiotics for a 
urinary tract infection, giving fl uids for dehydration, or 
managing constipation). The treatment plan may also 
include stopping drugs that can have behavioral side 
eff ects if possible and evaluating whether other drug 
related side eff ects may be contributing to the symptoms. 
Eff ective pain management also has an important role 
and can reduce unnecessary psychotropic prescriptions. 48  
Good sleep hygiene measures should be instituted. Sen-
sory impairments (hearing and vision) should be inves-
tigated and corrected—for example, by changing glasses 
prescriptions and providing hearing aids. 

 Providers should brainstorm behavioral and envi-
ronmental approaches with the care giver, person with 
dementia (when possible), and other team members 
(such as visiting nurse, social worker, and occupational 
therapist). Care givers are crucial team members because 
they will be carrying out and evaluating the eff ects of the 
recommended interventions. Modeling a problem solv-
ing approach and involving carers in decision making is 
key (for example, teaching them how to identify problem 
symptoms and brain storm eff ective solutions) to long 
term success. Although there are many potentially eff ec-
tive strategies, depending on the person with dementia, 
the care giver, and the environment, fi ve domains of gen-
eralized strategies represent “low-hanging fruit”:  

•    Providing education for the care giver 

•    Enhancing eff ective communication between the 
care giver and the person with dementia 

•    Creating meaningful activities for the person with 
dementia 

•    Simplifying tasks and establishing structured 
routines 

•    Ensuring safety and simplifying and enhancing the 
environment. 36    44    93    95    96    167    168   
 Figure 4 lists examples of “create” strategies, including 

the fi ve types of generalized strategy. 
 Because of the limited evidence base for psychotropic 

drugs, the following represents expert consensus based 

antecedents or triggers of the behavior. It is important to 
understand which aspects of the symptoms are most dis-
tressing or problematic to the person with dementia and 
the care giver, as well as their treatment goal. 

 Step 2: Investigate 
 Once the symptoms are well characterized, the next step 
is for the provider to examine, exclude, and identify 
possible underlying and modifi able causes. Similar to 
the examination of delirium, the key to managing these 
symptoms is a thorough assessment of the underlying 
causes. Figure 3 depicts underlying causes that are poten-
tially modifi able through intervention; we fi nd it useful 
to think of the patient, care giver, and environment as an 
interacting triangle.    

 Undiagnosed medical conditions are important con-
tributors. People with dementia may have dispropor-
tionately more pain and undiagnosed illnesses (such 
as urinary tract infection or anemia) than those without 
dementia. 44    166  An assessment of underlying causes also 
includes examining the current medication profi le. It 
is crucial to investigate medical conditions such as uri-
nary tract infection and other infections, constipation, 
d ehydration, and pain. It may be helpful to perform blood 
tests, such as blood glucose and electrolytes, complete 
blood count with diff erential, and urine analysis. Other 
important considerations include previous psychiatric 
comorbidity, limitations in functional abilities, severity of 
cognitive impairment, poor sleep hygiene, unmet needs, 
sensory defi cits (hearing or vision), and boredom. 

 The care giver’s historical relationship with the per-
son with dementia, communication styles, expectations, 
overestimation and underestimation of the patient’s 
abilities, and their own stress and depression may inad-
vertently exacerbate behaviors. An environment that is 
overstimulating or understimulating, or that is diffi  cult 
for patients to fi nd their way around, can also contribute 
to symptoms, as can a lack of predictable routines and 
pleasurable activities. 

 Step 3: Create 
 In this step, the provider, care giver, person with demen-
tia (if possible), and team collaborate to create and imple-
ment a treatment plan. Treatments can be categorized as 
medical, non-pharmacologic (referred to as “behavio-
ral and environmental modifi cations” which target the 

Fig 3 |  Modifiable causes of behavioral and psychological symptoms of dementia

1/3 patients in one study had undetected illness

35 Kales, Gitlin & Lyketsos (2015) BMJ



DICE Approach to the patient
C: Create and implement a treatment plan

S TAT E  O F  T H E  A R T  R E V I E W

For personal use only  10 of 16

 The DICE approach 
 Step 1: Describe 
 The fi rst step is to elicit a thorough description of the 
symptoms by accurately characterizing the symptoms and 
the context in which they occur through discussion with 
the care giver and the person with dementia (if possible). 
This description should include consideration of possible 

“describe, inv estigate, create, and evaluate.” The DICE 
approach assumes that a problem BPSD has been iden-
tifi ed and brought to the provider’s attention (fi g 2). We 
have designed DICE to be used by any health professional 
and to work well within a team care setting that facilitates 
coordination among the implementation of medical, phar-
macological, and non-pharmacologic strategies.   

Fig 2 |  The DICE (describe, investigate, create, and evaluate) approach
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drug treatment. If providers elect to use psychotropics, it 
is important to remember that their use in the treatment 
of these symptoms is not approved by the FDA, and that 
the risk:benefi t ratio of the drug use must be carefully 
evaluated. 

 Psychotropic drugs are not likely to improve memory 
problems, not paying attention or caring about what is 
going on, repetitive verbalizations or questioning, rejec-
tion or refusal of care, shadowing, wandering, and behav-
iors that are dangerous to self (such as ingesting foreign 
material) or inappropriate (undressing in public). 

 Step 4: Evaluate 
 The fi nal step is to assess whether recommended strategies 
were attempted and implemented eff ectively, whether the 
target symptoms improved, whether the care giver’s dis-
tress was reduced, and whether there were any unintended 
side eff ects or consequences. If psychotropic drugs were 
judged to be needed, it is important to consider a trial of 
dose reduction or discontinuation to ensure that the drug is 
still needed. Because behaviors change and fl uctuate over 
the course of dementia, ongoing monitoring is essential, 
and removal of interventions, especially drugs, should be 
considered at regular intervals (for example, Canadian 
consensus guidelines suggest every three months). 169  Such 
discontinuation trials are supported by a recent systematic 
review, which suggests that antipsychotics can be stopped 
in many of these patients, although caution should be exer-
cised with those who have had severe symptoms. 170  

 Once a symptom has resolved, ongoing monitoring for 
new behaviors, safety, care giver distress, and ongoing use 
of the strategies learnt during the DICE process for symp-
tom management should continue. Previous trials have 
shown that care givers can learn what triggers symptoms 
in the person they are caring for and oft en become adept at 
spotting these triggers before the symptoms fully develop. 

 Future directions and research 

 Our approach might be used to better subtype behavioral 
and psychological symptoms of dementia in future trials. 
It could also be used to focus on particular symptoms 
at randomization, coupled with a systematic treatment 
approach—for example, a behavioral or environmental 
intervention using the DICE method fi rst, followed by psy-
chotropic testing. Future research is needed to compare 
the eff ectiveness of non-pharmacologic and pharmaco-
logic strategies; understand the underlying biobehavio-
ral mechanisms by which non-pharmacologic strategies 
work; and identify whether approaches such as the DICE 
method improve care and reduce costs to families and 
health systems, hospital admissions, and nursing home 
placements. A current US National Institutes of Health 
trial is examining the use of DICE paired with technology 
in an RCT of care givers. 

 Guidelines 

 Current guidelines for the management of behavioral and 
psychological symptoms of dementia include those from 
the UK National Institute for Health and Care Excellence 
(NICE), 68  American Psychiatric Association, 70    171  and 
American Geriatrics Society. 67  All recommend the use of 

on the clinical experience of the expert panel. Psycho-
tropic drugs should be used only aft er serious eff orts have 
been made to mitigate target symptoms using behavioral 
and environmental modifi cations and medical interven-
tions if needed, with three exceptions. In each exception, 
the psychotropic drug suggested would be used because 
of concerns about serious and imminent risk:  

•    Major depression with or without suicidal ideation 
(for example, an antidepressant) 

•    Psychosis causing harm or with great potential for 
harm (for example, an antipsychotic) 

•    Aggression causing risk to self or others (for example, 
an antipsychotic or citalopram).  
 Given that psychosis and aggression may have underly-

ing medical causes (for example, a urinary tract infection) 
and may impede the investigation of such causes, drugs 
may also be used as a temporizing measure for harmful 
symptoms during the “describe” and “investigate” steps 
(fi g 2). 

 Close follow-up is needed to monitor for potential 
adverse eff ects of psychotropic drugs, and use should be 
time limited because behavioral and psychological symp-
toms of dementia may resolve over time, with or without 

Intervention exampleModifiable factor

PATIENT

Unmet needs • Make sure the person with dementia is getting enough sleep and rest 
• Deal with fear, hunger, toilet needs

Acute medical problems Talk to the person’s doctor about whether symptoms could have physical 
(e.g. urinary tract infection or pain) causes or be the result of a drug 
interaction or side effect 

Encourage use of eyeglasses or hearing aids; have vision and hearing 
assessed

CARE GIVER

Care giver stress, burden, 
depression

Care givers need to care for themselves by exercising regularly, getting 
help with care responsibilities, attending their own doctor’s appointments, 
and using stress reduction techniques

Education Understand that behaviors are not intentional or “on purpose” but are the 
consequence of a brain disease

Communication • Use a calm voice 
• Do not use open ended questions 
• Keep it simple – do not over explain or discuss what events will be 

happening in the future 

ENVIRONMENT

Overstimulating or 
understimulating 
environment

Regulate the amount of stimulation in the home by decluttering the 
environment, limiting the number of people in the home, and reducing
noise by turning off radios and television sets 

Unsafe environment Make sure the person does not have access to anything (e.g. sharp 
objects) that could cause harm to themselves or others

Lack of activity • Keep the person engaged in activities that match interests and 
capabilites

• Relax the rules – there is no right or wrong way to perform an activity if 
the person is safe

Lack of structure or 
established routines

• Establish daily routines
• Changing the time, location, or sequence of dialy activities can trigger 

outbursts 
• Allow enough time for activities 
• Trying to rush activities can also trigger behaviors

• Limit the number of choice offered

Fig 4 |  Examples of “create” interventions

37 Kales, Gitlin & Lyketsos (2015) BMJ



DICE Approach to the patient
C: Create and implement a treatment plan

S TAT E  O F  T H E  A R T  R E V I E W

For personal use only  12 of 16

drug treatment. If providers elect to use psychotropics, it 
is important to remember that their use in the treatment 
of these symptoms is not approved by the FDA, and that 
the risk:benefi t ratio of the drug use must be carefully 
evaluated. 

 Psychotropic drugs are not likely to improve memory 
problems, not paying attention or caring about what is 
going on, repetitive verbalizations or questioning, rejec-
tion or refusal of care, shadowing, wandering, and behav-
iors that are dangerous to self (such as ingesting foreign 
material) or inappropriate (undressing in public). 

 Step 4: Evaluate 
 The fi nal step is to assess whether recommended strategies 
were attempted and implemented eff ectively, whether the 
target symptoms improved, whether the care giver’s dis-
tress was reduced, and whether there were any unintended 
side eff ects or consequences. If psychotropic drugs were 
judged to be needed, it is important to consider a trial of 
dose reduction or discontinuation to ensure that the drug is 
still needed. Because behaviors change and fl uctuate over 
the course of dementia, ongoing monitoring is essential, 
and removal of interventions, especially drugs, should be 
considered at regular intervals (for example, Canadian 
consensus guidelines suggest every three months). 169  Such 
discontinuation trials are supported by a recent systematic 
review, which suggests that antipsychotics can be stopped 
in many of these patients, although caution should be exer-
cised with those who have had severe symptoms. 170  

 Once a symptom has resolved, ongoing monitoring for 
new behaviors, safety, care giver distress, and ongoing use 
of the strategies learnt during the DICE process for symp-
tom management should continue. Previous trials have 
shown that care givers can learn what triggers symptoms 
in the person they are caring for and oft en become adept at 
spotting these triggers before the symptoms fully develop. 

 Future directions and research 

 Our approach might be used to better subtype behavioral 
and psychological symptoms of dementia in future trials. 
It could also be used to focus on particular symptoms 
at randomization, coupled with a systematic treatment 
approach—for example, a behavioral or environmental 
intervention using the DICE method fi rst, followed by psy-
chotropic testing. Future research is needed to compare 
the eff ectiveness of non-pharmacologic and pharmaco-
logic strategies; understand the underlying biobehavio-
ral mechanisms by which non-pharmacologic strategies 
work; and identify whether approaches such as the DICE 
method improve care and reduce costs to families and 
health systems, hospital admissions, and nursing home 
placements. A current US National Institutes of Health 
trial is examining the use of DICE paired with technology 
in an RCT of care givers. 

 Guidelines 

 Current guidelines for the management of behavioral and 
psychological symptoms of dementia include those from 
the UK National Institute for Health and Care Excellence 
(NICE), 68  American Psychiatric Association, 70    171  and 
American Geriatrics Society. 67  All recommend the use of 

on the clinical experience of the expert panel. Psycho-
tropic drugs should be used only aft er serious eff orts have 
been made to mitigate target symptoms using behavioral 
and environmental modifi cations and medical interven-
tions if needed, with three exceptions. In each exception, 
the psychotropic drug suggested would be used because 
of concerns about serious and imminent risk:  

•    Major depression with or without suicidal ideation 
(for example, an antidepressant) 

•    Psychosis causing harm or with great potential for 
harm (for example, an antipsychotic) 

•    Aggression causing risk to self or others (for example, 
an antipsychotic or citalopram).  
 Given that psychosis and aggression may have underly-

ing medical causes (for example, a urinary tract infection) 
and may impede the investigation of such causes, drugs 
may also be used as a temporizing measure for harmful 
symptoms during the “describe” and “investigate” steps 
(fi g 2). 

 Close follow-up is needed to monitor for potential 
adverse eff ects of psychotropic drugs, and use should be 
time limited because behavioral and psychological symp-
toms of dementia may resolve over time, with or without 

Intervention exampleModifiable factor

PATIENT

Unmet needs • Make sure the person with dementia is getting enough sleep and rest 
• Deal with fear, hunger, toilet needs

Acute medical problems Talk to the person’s doctor about whether symptoms could have physical 
(e.g. urinary tract infection or pain) causes or be the result of a drug 
interaction or side effect 

Encourage use of eyeglasses or hearing aids; have vision and hearing 
assessed

CARE GIVER

Care giver stress, burden, 
depression

Care givers need to care for themselves by exercising regularly, getting 
help with care responsibilities, attending their own doctor’s appointments, 
and using stress reduction techniques

Education Understand that behaviors are not intentional or “on purpose” but are the 
consequence of a brain disease

Communication • Use a calm voice 
• Do not use open ended questions 
• Keep it simple – do not over explain or discuss what events will be 

happening in the future 

ENVIRONMENT

Overstimulating or 
understimulating 
environment

Regulate the amount of stimulation in the home by decluttering the 
environment, limiting the number of people in the home, and reducing
noise by turning off radios and television sets 

Unsafe environment Make sure the person does not have access to anything (e.g. sharp 
objects) that could cause harm to themselves or others

Lack of activity • Keep the person engaged in activities that match interests and 
capabilites

• Relax the rules – there is no right or wrong way to perform an activity if 
the person is safe

Lack of structure or 
established routines

• Establish daily routines
• Changing the time, location, or sequence of dialy activities can trigger 

outbursts 
• Allow enough time for activities 
• Trying to rush activities can also trigger behaviors

• Limit the number of choice offered

Fig 4 |  Examples of “create” interventions
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drug treatment. If providers elect to use psychotropics, it 
is important to remember that their use in the treatment 
of these symptoms is not approved by the FDA, and that 
the risk:benefi t ratio of the drug use must be carefully 
evaluated. 

 Psychotropic drugs are not likely to improve memory 
problems, not paying attention or caring about what is 
going on, repetitive verbalizations or questioning, rejec-
tion or refusal of care, shadowing, wandering, and behav-
iors that are dangerous to self (such as ingesting foreign 
material) or inappropriate (undressing in public). 

 Step 4: Evaluate 
 The fi nal step is to assess whether recommended strategies 
were attempted and implemented eff ectively, whether the 
target symptoms improved, whether the care giver’s dis-
tress was reduced, and whether there were any unintended 
side eff ects or consequences. If psychotropic drugs were 
judged to be needed, it is important to consider a trial of 
dose reduction or discontinuation to ensure that the drug is 
still needed. Because behaviors change and fl uctuate over 
the course of dementia, ongoing monitoring is essential, 
and removal of interventions, especially drugs, should be 
considered at regular intervals (for example, Canadian 
consensus guidelines suggest every three months). 169  Such 
discontinuation trials are supported by a recent systematic 
review, which suggests that antipsychotics can be stopped 
in many of these patients, although caution should be exer-
cised with those who have had severe symptoms. 170  

 Once a symptom has resolved, ongoing monitoring for 
new behaviors, safety, care giver distress, and ongoing use 
of the strategies learnt during the DICE process for symp-
tom management should continue. Previous trials have 
shown that care givers can learn what triggers symptoms 
in the person they are caring for and oft en become adept at 
spotting these triggers before the symptoms fully develop. 

 Future directions and research 

 Our approach might be used to better subtype behavioral 
and psychological symptoms of dementia in future trials. 
It could also be used to focus on particular symptoms 
at randomization, coupled with a systematic treatment 
approach—for example, a behavioral or environmental 
intervention using the DICE method fi rst, followed by psy-
chotropic testing. Future research is needed to compare 
the eff ectiveness of non-pharmacologic and pharmaco-
logic strategies; understand the underlying biobehavio-
ral mechanisms by which non-pharmacologic strategies 
work; and identify whether approaches such as the DICE 
method improve care and reduce costs to families and 
health systems, hospital admissions, and nursing home 
placements. A current US National Institutes of Health 
trial is examining the use of DICE paired with technology 
in an RCT of care givers. 

 Guidelines 

 Current guidelines for the management of behavioral and 
psychological symptoms of dementia include those from 
the UK National Institute for Health and Care Excellence 
(NICE), 68  American Psychiatric Association, 70    171  and 
American Geriatrics Society. 67  All recommend the use of 

on the clinical experience of the expert panel. Psycho-
tropic drugs should be used only aft er serious eff orts have 
been made to mitigate target symptoms using behavioral 
and environmental modifi cations and medical interven-
tions if needed, with three exceptions. In each exception, 
the psychotropic drug suggested would be used because 
of concerns about serious and imminent risk:  

•    Major depression with or without suicidal ideation 
(for example, an antidepressant) 

•    Psychosis causing harm or with great potential for 
harm (for example, an antipsychotic) 

•    Aggression causing risk to self or others (for example, 
an antipsychotic or citalopram).  
 Given that psychosis and aggression may have underly-

ing medical causes (for example, a urinary tract infection) 
and may impede the investigation of such causes, drugs 
may also be used as a temporizing measure for harmful 
symptoms during the “describe” and “investigate” steps 
(fi g 2). 

 Close follow-up is needed to monitor for potential 
adverse eff ects of psychotropic drugs, and use should be 
time limited because behavioral and psychological symp-
toms of dementia may resolve over time, with or without 

Intervention exampleModifiable factor

PATIENT

Unmet needs • Make sure the person with dementia is getting enough sleep and rest 
• Deal with fear, hunger, toilet needs

Acute medical problems Talk to the person’s doctor about whether symptoms could have physical 
(e.g. urinary tract infection or pain) causes or be the result of a drug 
interaction or side effect 

Encourage use of eyeglasses or hearing aids; have vision and hearing 
assessed

CARE GIVER

Care giver stress, burden, 
depression

Care givers need to care for themselves by exercising regularly, getting 
help with care responsibilities, attending their own doctor’s appointments, 
and using stress reduction techniques

Education Understand that behaviors are not intentional or “on purpose” but are the 
consequence of a brain disease

Communication • Use a calm voice 
• Do not use open ended questions 
• Keep it simple – do not over explain or discuss what events will be 

happening in the future 

ENVIRONMENT

Overstimulating or 
understimulating 
environment

Regulate the amount of stimulation in the home by decluttering the 
environment, limiting the number of people in the home, and reducing
noise by turning off radios and television sets 

Unsafe environment Make sure the person does not have access to anything (e.g. sharp 
objects) that could cause harm to themselves or others

Lack of activity • Keep the person engaged in activities that match interests and 
capabilites

• Relax the rules – there is no right or wrong way to perform an activity if 
the person is safe

Lack of structure or 
established routines

• Establish daily routines
• Changing the time, location, or sequence of dialy activities can trigger 

outbursts 
• Allow enough time for activities 
• Trying to rush activities can also trigger behaviors

• Limit the number of choice offered

Fig 4 |  Examples of “create” interventions
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Non-pharmacological approaches with strongest evidence base are those that involve family caregiver interventions, 
e.g,. training given to caregivers by occupational therapists to customize activity based on patient’s current & previous 
interests and cognitive & physical abilities.
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2. aggression
Aggressive behavior may be verbal (shouting, name 
calling) or physical (hitting, pushing). It's important to try 
to understand what is causing the anger, as it can occur 
suddenly with no apparent reason or can result from a 
frustrating situation.

How to respond:

Rule out pain as the cause of the behavior
Pain can cause a person with dementia to act aggressively.

Try to identify the immediate cause
Think about what happened right before, which may have 
triggered the behavior.

Focus on feelings, not facts
Look for the feelings behind the words or actions.

Try not to get upset
Be positive and reassuring. Speak slowly in a soft tone.

Limit distractions
Examine the person's surroundings and adapt them to 
avoid other similar situations.

Try a relaxing activity
Use music, massage or exercise to help soothe the person.

Shift the focus to another activity
If a situation or activity causes an aggressive response,  
try something different.

Speak calmly
Using a calm tone, try to reassure the person.

Take a break
If the person is in a safe environment and you are able, 
walk away and take a moment for yourself.

Ensure safety
Make sure you and the person are safe. If the person  
is unable to calm down, seek assistance from others. 
Always call 911 in emergency situations.

Caregiver resources
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TAKE CARE OF 
YOURSELF
HOW TO RECOGNIZE AND 
MANAGE CAREGIVER STRESS

10 COMMON SIGNS  
 OF CAREGIVER STRESS

1. Denial about the disease and its effect on 
the person who has been diagnosed. 
I know Mom is going to get better.

2. Anger at the person with Alzheimer’s or 
frustration that he or she can’t do the things 
they used to be able to do. 
He knows how to get dressed — he’s just  
being stubborn.

3. Social withdrawal from friends and activities 
that used to make you feel good. 
I don’t care about visiting with the neighbors 
anymore.

4. Anxiety about the future and facing  
another day. 
What happens when he needs more care than  
I can provide?

5. Depression that breaks your spirit and 
affects your ability to cope. 
I just don’t care anymore.

6. Exhaustion that makes it nearly impossible 
to complete necessary daily tasks. 
I’m too tired for this.

7. Sleeplessness caused by a never-ending list 
of concerns. 
What if she wanders out of the house or falls 
and hurts herself?

8. Irritability that leads to moodiness and 
triggers negative responses and actions. 
Leave me alone!

9. Lack of concentration that makes it difficult 
to perform familiar tasks. 
I was so busy, I forgot my appointment.

10. Health problems that begin to take a mental 
and physical toll. 
I can’t remember the last time I felt good.
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drug treatment. If providers elect to use psychotropics, it 
is important to remember that their use in the treatment 
of these symptoms is not approved by the FDA, and that 
the risk:benefi t ratio of the drug use must be carefully 
evaluated. 

 Psychotropic drugs are not likely to improve memory 
problems, not paying attention or caring about what is 
going on, repetitive verbalizations or questioning, rejec-
tion or refusal of care, shadowing, wandering, and behav-
iors that are dangerous to self (such as ingesting foreign 
material) or inappropriate (undressing in public). 

 Step 4: Evaluate 
 The fi nal step is to assess whether recommended strategies 
were attempted and implemented eff ectively, whether the 
target symptoms improved, whether the care giver’s dis-
tress was reduced, and whether there were any unintended 
side eff ects or consequences. If psychotropic drugs were 
judged to be needed, it is important to consider a trial of 
dose reduction or discontinuation to ensure that the drug is 
still needed. Because behaviors change and fl uctuate over 
the course of dementia, ongoing monitoring is essential, 
and removal of interventions, especially drugs, should be 
considered at regular intervals (for example, Canadian 
consensus guidelines suggest every three months). 169  Such 
discontinuation trials are supported by a recent systematic 
review, which suggests that antipsychotics can be stopped 
in many of these patients, although caution should be exer-
cised with those who have had severe symptoms. 170  

 Once a symptom has resolved, ongoing monitoring for 
new behaviors, safety, care giver distress, and ongoing use 
of the strategies learnt during the DICE process for symp-
tom management should continue. Previous trials have 
shown that care givers can learn what triggers symptoms 
in the person they are caring for and oft en become adept at 
spotting these triggers before the symptoms fully develop. 

 Future directions and research 

 Our approach might be used to better subtype behavioral 
and psychological symptoms of dementia in future trials. 
It could also be used to focus on particular symptoms 
at randomization, coupled with a systematic treatment 
approach—for example, a behavioral or environmental 
intervention using the DICE method fi rst, followed by psy-
chotropic testing. Future research is needed to compare 
the eff ectiveness of non-pharmacologic and pharmaco-
logic strategies; understand the underlying biobehavio-
ral mechanisms by which non-pharmacologic strategies 
work; and identify whether approaches such as the DICE 
method improve care and reduce costs to families and 
health systems, hospital admissions, and nursing home 
placements. A current US National Institutes of Health 
trial is examining the use of DICE paired with technology 
in an RCT of care givers. 

 Guidelines 

 Current guidelines for the management of behavioral and 
psychological symptoms of dementia include those from 
the UK National Institute for Health and Care Excellence 
(NICE), 68  American Psychiatric Association, 70    171  and 
American Geriatrics Society. 67  All recommend the use of 

on the clinical experience of the expert panel. Psycho-
tropic drugs should be used only aft er serious eff orts have 
been made to mitigate target symptoms using behavioral 
and environmental modifi cations and medical interven-
tions if needed, with three exceptions. In each exception, 
the psychotropic drug suggested would be used because 
of concerns about serious and imminent risk:  

•    Major depression with or without suicidal ideation 
(for example, an antidepressant) 

•    Psychosis causing harm or with great potential for 
harm (for example, an antipsychotic) 

•    Aggression causing risk to self or others (for example, 
an antipsychotic or citalopram).  
 Given that psychosis and aggression may have underly-

ing medical causes (for example, a urinary tract infection) 
and may impede the investigation of such causes, drugs 
may also be used as a temporizing measure for harmful 
symptoms during the “describe” and “investigate” steps 
(fi g 2). 

 Close follow-up is needed to monitor for potential 
adverse eff ects of psychotropic drugs, and use should be 
time limited because behavioral and psychological symp-
toms of dementia may resolve over time, with or without 

Intervention exampleModifiable factor

PATIENT

Unmet needs • Make sure the person with dementia is getting enough sleep and rest 
• Deal with fear, hunger, toilet needs

Acute medical problems Talk to the person’s doctor about whether symptoms could have physical 
(e.g. urinary tract infection or pain) causes or be the result of a drug 
interaction or side effect 

Encourage use of eyeglasses or hearing aids; have vision and hearing 
assessed

CARE GIVER

Care giver stress, burden, 
depression

Care givers need to care for themselves by exercising regularly, getting 
help with care responsibilities, attending their own doctor’s appointments, 
and using stress reduction techniques

Education Understand that behaviors are not intentional or “on purpose” but are the 
consequence of a brain disease

Communication • Use a calm voice 
• Do not use open ended questions 
• Keep it simple – do not over explain or discuss what events will be 

happening in the future 

ENVIRONMENT

Overstimulating or 
understimulating 
environment

Regulate the amount of stimulation in the home by decluttering the 
environment, limiting the number of people in the home, and reducing
noise by turning off radios and television sets 

Unsafe environment Make sure the person does not have access to anything (e.g. sharp 
objects) that could cause harm to themselves or others

Lack of activity • Keep the person engaged in activities that match interests and 
capabilites

• Relax the rules – there is no right or wrong way to perform an activity if 
the person is safe

Lack of structure or 
established routines

• Establish daily routines
• Changing the time, location, or sequence of dialy activities can trigger 

outbursts 
• Allow enough time for activities 
• Trying to rush activities can also trigger behaviors

• Limit the number of choice offered

Fig 4 |  Examples of “create” interventions
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 The DICE approach 
 Step 1: Describe 
 The fi rst step is to elicit a thorough description of the 
symptoms by accurately characterizing the symptoms and 
the context in which they occur through discussion with 
the care giver and the person with dementia (if possible). 
This description should include consideration of possible 

“describe, inv estigate, create, and evaluate.” The DICE 
approach assumes that a problem BPSD has been iden-
tifi ed and brought to the provider’s attention (fi g 2). We 
have designed DICE to be used by any health professional 
and to work well within a team care setting that facilitates 
coordination among the implementation of medical, phar-
macological, and non-pharmacologic strategies.   

Fig 2 |  The DICE (describe, investigate, create, and evaluate) approach

Kales, Gitlin & Lyketsos (2015) BMJ
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 The DICE approach 
 Step 1: Describe 
 The fi rst step is to elicit a thorough description of the 
symptoms by accurately characterizing the symptoms and 
the context in which they occur through discussion with 
the care giver and the person with dementia (if possible). 
This description should include consideration of possible 

“describe, inv estigate, create, and evaluate.” The DICE 
approach assumes that a problem BPSD has been iden-
tifi ed and brought to the provider’s attention (fi g 2). We 
have designed DICE to be used by any health professional 
and to work well within a team care setting that facilitates 
coordination among the implementation of medical, phar-
macological, and non-pharmacologic strategies.   

Fig 2 |  The DICE (describe, investigate, create, and evaluate) approach
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Drug treatments
Only when really necessary

Antidepressants
§ Tricyclics have limited benefit and potential risks
§ SSRIs: variable data. Citalopram may be effective for agitation
Antipsychotics
§ Variable and poor evidence of efficacy
§ Adverse events including increased mortality for both conventional 

and atypical antipsychotics, but perhaps less for quetiapine
Cholinesterase inhibitors and memantine
§ Small but significant effects on neuropsychiatric symptoms
Benozdiazepines
§ Evidence lacking for neuropsychiatric symptoms
Mood stabilizers
§ Some evidence for use of low dose carbamazepine
New drugs: e.g. Pimavanserin
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Reading
Core text is available online on SOLO

§ For overview of neuropsychiatric symptoms: 
Chapter 19

§ See also separate reading list
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