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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?
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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.  

20 

 

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              



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 Dementias



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 



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 Disord



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



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 
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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)



If caregiver says Yes to screening question proceed to ask detailed questions
NPI questions for apathy

14 

 

G. APATHY/INDIFFERENCE   (NA)  

 

Has  the  patient  lost  interest  in  the world  around  him/her? Has  he/she  lost  interest  in  doing  things  or  does  he/she  lack 

motivation for starting new activities? Is he/she more difficult to engage in conversation or in doing chores? Is the patient 

apathetic or indifferent?  

 

 Yes (if yes, please proceed to subquestions) 

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

 

1. Does the patient seem less spontaneous and less active than usual?    Yes   No 

2. Is the patient less likely to initiate a conversation?    Yes   No 

3. Is the patient less affectionate or lacking in emotions when compared to his/her usual self?    Yes   No 

4. Does the patient contribute less to household chores?    Yes   No 

5. Does the patient seem less interested in the activities and plans of others?    Yes   No 

6. Has the patient lost interest in friends and family members?    Yes   No 

7. Is the patient less enthusiastic about his/her usual interests?    Yes   No 

8. Does the patient show any other signs that he/she doesn’t care about doing new things?    Yes   No 

If the screening question is confirmed, determine the frequency and severity of the apathy/indifference.  

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 – nearly always present.  

Severity:  

 1. Mild – apathy is notable but produces little interference with daily routines; only mildly different 

from patient’s usual behavior; patient responds to suggestions to engage in activities.  

 2. Moderate – apathy is very evident; may be overcome by the caregiver with coaxing and 

encouragement; responds spontaneously only to powerful events such as visits from close relatives 

or family members.  

 3. Severe – apathy is very evident and usually fails to respond to any encouragement or external 

events.  

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) 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G. APATHY/INDIFFERENCE   (NA)  

 

Has  the  patient  lost  interest  in  the world  around  him/her? Has  he/she  lost  interest  in  doing  things  or  does  he/she  lack 

motivation for starting new activities? Is he/she more difficult to engage in conversation or in doing chores? Is the patient 

apathetic or indifferent?  

 

 Yes (if yes, please proceed to subquestions) 

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

 

1. Does the patient seem less spontaneous and less active than usual?    Yes   No 

2. Is the patient less likely to initiate a conversation?    Yes   No 

3. Is the patient less affectionate or lacking in emotions when compared to his/her usual self?    Yes   No 

4. Does the patient contribute less to household chores?    Yes   No 

5. Does the patient seem less interested in the activities and plans of others?    Yes   No 

6. Has the patient lost interest in friends and family members?    Yes   No 

7. Is the patient less enthusiastic about his/her usual interests?    Yes   No 

8. Does the patient show any other signs that he/she doesn’t care about doing new things?    Yes   No 

If the screening question is confirmed, determine the frequency and severity of the apathy/indifference.  

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 – nearly always present.  

Severity:  

 1. Mild – apathy is notable but produces little interference with daily routines; only mildly different 

from patient’s usual behavior; patient responds to suggestions to engage in activities.  

 2. Moderate – apathy is very evident; may be overcome by the caregiver with coaxing and 

encouragement; responds spontaneously only to powerful events such as visits from close relatives 

or family members.  

 3. Severe – apathy is very evident and usually fails to respond to any encouragement or external 

events.  

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 apathy
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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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ganglia and thalamus are also aff ected (a crucial 
diff erence from multiple sclerosis, a frequent mimic of 
CADASIL), as, on occasion, are the brainstem and corpus 
callosum.52

Lacunar infarcts of variable shape, size, and number 
appear on T1-weighted imaging as punctiform or larger 
areas of decreased signal. These infarcts essentially 
occur within the same areas as T2 changes but occur 
later in life (fi gure 2).47,53 Diff usion-weighted MRI can 
show small areas of increased signal, suggestive of 
recent, sometimes multiple, infarcts.54 Other magnetic 
resonance fi ndings include dilated perivascular spaces, 
sometimes with a typical “état criblé” (or status 
cribrosum) predominating in the basal ganglia,55 and 
microbleeds detected on gradient echo images (T2*) in 
25–69% of patients; the frequency of microbleeds 
increases with age,56,57 blood pressure, haemoglobin A₁c 
concentration, and extent of leucoencephalopathy 
(fi gure 2).58

Other magnetic resonance techniques have no 
diagnostic value in practice but are useful to study the 
clinical signifi cance of MRI lesions. In the thalamus and 
areas of abnormal, but also of normal, white matter, use 
of diff usion tensor imaging can show an increase in 
water diff usion, which is better correlated with severity of 
executive dysfunction and clinical disability than are 
T2 hyperintensities.59–61 Follow-up studies of whole-brain 
diff usion have shown detectable changes over 1 or 2 years 
that correlated with clinical worsening, which suggests 
that diff usion histograms could be used as a predictor of 
disease progression and as a surrogate marker in future 
treatment trials.62–64 Measures of brain volume have 
shown brain atrophy, the extent of which is correlated 
with cognitive and disability scales.65,66 Brain atrophy 
progresses three times more rapidly in patients with 
CADASIL than in normal ageing and is independently 
associated with the mean apparent diff usion coeffi  cient 
and the volume of lacunar lesions.65,66

A

C

B

Figure 2: Main MRI changes in CADASIL
(A) Lacunar infarcts shown on T1-weighted imaging are mainly located in the brainstem (pons), thalamus, and lentiform nuclei in a 61-year-old man with a history of 
stroke, gait diffi  culties, and executive dysfunction with memory defi cits. (B) Small deep infarcts are shown on fl uid-attenuated inversion recovery images in association 
with diff use and confl uent white-matter hyperintensities involving the anterior part of the temporal lobes. (C) Microbleeds are visible on T2* or gradient-echo images as 
small hypointense foci in the thalamus and brainstem. CADASIL=cerebral autosomal dominant arteriopathy with subcortical infarcts and leucoencephalopathy. 

Apathy and disinhibition can co-exist 
An example from CADASIL* 

* Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts and Leukoencephalopathy

Reyes et al  (2013) Neurology
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Apathy and disinhibition can co-exist 
An example from CADASIL 

ported in other subcortical disorders also involving
the basal ganglia such as Parkinson disease or Hun-
tington disease.12,30 This frequency appears also in

the range of that observed in patients with Alzheimer
disease from 29 to 72%.9 The results of the study also
suggest that the presence of apathy can result in a
reduction of QOL independently of cognitive status
and depression during the course of the disease.

In the present series, apathy was found to be more
frequent in patients with CADASIL with cognitive im-
pairment and dementia than in patients without de-
mentia. Men, older patients, and those with abnormal
gait were also found more likely to be apathetic. In con-
trast, apathy was not associated with other manifesta-
tions of the disorder such as migraine with aura,
seizures, stroke, or with vascular risk factors. These find-
ings are consistent with previous observations of apathy
in patients with various subtypes of stroke and with
studies in neurodegenerative diseases which have shown
apathy to be mostly associated with older age, cognitive
impairment, and deficits in activities of daily liv-
ing.13,14,31 In our study, the burden of subcortical MRI
lesions was found to be higher in apathetic patients
compared to nonapathetic patients, independently of
age, which suggests that the accumulation of subcortical
lesions may actually promote the occurrence of apathy
in CADASIL, as previously observed for cognitive im-
pairment.32

Apathy was found to be frequently associated
with other neuropsychiatric symptoms in CADA-
SIL. In this study, 94% of apathetic patients had
at least one other behavioral disturbance. Irritabil-
ity and depression were detected using NPI in two
thirds of apathetic patients while agitation or ag-
gressive behavior were observed in half of them. A
significant association was detected between irrita-
bility and apathy as previously reported in Hun-
tington disease.33 The frequent association of
depression with apathy is not surprising since apa-
thy is also considered as a possible clinical mani-
festation of depression. Indeed, depressed patients
can show a loss of motivation to engage in enjoy-
able behavior, lack of goals and perspectives, and
may even have anhedonia (insensitivity to plea-
sure). Nevertheless, in several studies, apathy has
been shown to also occur independently of sad-
ness, negative thoughts, or other signs and symp-
toms of depression.34 The difference between
apathy and depression is important because of
their likely disparate underlying mechanisms and
potentially different treatments.7 In the present
study, 38.9% of apathetic patients with CADASIL
were found without depression, in agreement with
distinct mechanisms underlying depression and
apathy.7

Apathy has been reported in neurodegenerative dis-
eases affecting the gray matter of basal ganglia.35 In
CADASIL, lacunar lesions most commonly occur in

Table 2 Frequency of behavioral disturbances (Neuropsychiatric Inventory
[NPI]) in the whole cohort and in patients with and without apathy

Behavioral disturbance
Cohort
(n ! 132)

Apathetic
(n ! 54)

Nonapathetic
(n ! 78) p p*

Total NPI score, mean (SD) 15.3 (16.0) 29.0 (14.9) 5.8 (7.6) !0.0001 —

At least one behavioral
disturbance, % (n)

75 (99) 94.4 (51) 61.5 (48) !0.0001

Depression/dysphoria, % (n) 46.2 (61) 61.1 (33) 35.9 (28) 0.0048 0.02

Disturbed sleep, % (n) 44.7 (59) 64.8 (35) 30.8 (24) 0.0001 0.31

Irritability/lability, % (n) 43.1 (57) 64.8 (35) 28.2 (22) !0.0001 0.0003

Anxiety, % (n) 37.1 (49) 40.7 (22) 34.6 (27) 0.47 0.71

Apathy, % (n) 41.0 (54) — — — —

Agitation/aggression, % (n) 26.6 (35) 53.7 (29) 7.7 (6) !0.0001 !0.0001

Disturbed appetite, % (n) 16.0 (21) 31.5 (17) 5.1 (4) !0.0001 0.003

Disinhibition, % (n) 13.7 (18) 27.8 (15) 3.9 (3) !0.0001 0.008

Euphoria, % (n) 7.5 (10) 14.8 (8) 2.6 (2) 0.009 0.20

Aberrant motor behavior, % (n) 6.0 (8) 14.8 (8) 0.0 (0) 0.0005 0.0007

Delusion, % (n) 2.2 (3) 3.7 (2) 1.3 (1) 0.36 NA

Hallucination, % (n) 0.7 (1) 1.9 (1) 0.0 (0) 0.23 NA

Comparisons between apathetic and nonapathetic patients. Results adjusted for sex, age,
educational level, modified Rankin scale score, Mattis Dementia Rating Scale score, and
depression (no correction for depression in raw 2).
*Results adjusted for sex, age, education level, Rankin Scale score (no correction of Rankin
score in row 6), and depression.
NA " not applicable because of insufficient observations.

Table 3 Comparison of the 16 dimensions of quality of life between
nonapathetic and apathetic patients before and *after correction
for age, sex, educational level, modified Rankin Scale score, Mattis
Dementia Rating Scale score, and depression

SEP-59 dimensions
Apathetic
(n ! 54)

Nonapathetic
(n ! 78) p p*

Overall quality of life 50.5 (19.3) 69.2 (19.3) !0.0001 0.05

Role limitation, emotional 30.3 (41.2) 62.1 (40.4) 0.0001 0.04

Physical function 42.8 (35.1) 77.3 (28.0) !0.0001 0.06

Role limitation, physical 31.3 (41.8) 63.6 (43.2) 0.0002 0.12

Pain 55.2 (31.3) 76.6 (26.3) 0.0002 0.13

Emotional well-being 44.5 (10.0) 42.0 (9.4) 0.19 0.58

Energy 43.5 (11.8) 48.3 (10.6) 0.0238 0.47

Social function 53.2 (28.4) 72.2 (22.1) 0.0001 0.16

Alterations of sphincter control 65.4 (35.4) 82.6 (31.3) 0.009 0.53

Cognition 37.2 (23.0) 55.1 (20.2) !0.0001 0.12

Health distress 39.7 (22.9) 56.5 (21.9) 0.0002 0.15

Health perception 39.3 (24.3) 56.6 (22.4) 0.0010 0.14

Sleep 51.4 (14.2) 49.3 (11.5) 0.39 0.64

Social support 72.6 (23.2) 70.1 (26.2) 0.62 0.74

Sexual satisfaction 39.0 (32.6) 57.9 (29.3) 0.0036 0.17

Sexual function 52.0 (29.5) 67.4 (25.3) 0.0064 0.09

Values are mean (SD).
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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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Overlap with dysexecutive syndrome
Associated with both behavioural and cognitive deficits



 

NPI-Q SUMMARY 
 

 

 
 

   No 

 

     

Severity 

 

           Caregiver      

            Distress 

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

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

Agitation/Aggression     0 1          1      2      3 0        0     1     2     3     4     5 

Dysphoria/Depression 0           0 1          1      2      3 0        0     1     2     3     4     5 

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

Euphoria/Elation 0           0 1          1      2      3 0        0     1     2     3     4     5 

Apathy/Indifference 0           0 1          1      2      3 0        0     1     2     3     4     5 

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

Irritability/Lability 0           0 1          1      2      3 0        0     1     2     3     4     5 

Aberrant Motor 0           0 1          1      2      3 0        0     1     2     3     4     5 

Nighttime Behavior 0           0 1          1      2      3 0        0     1     2     3     4     5 

Appetite/Eating 0           0 1          1      2      3 0        0     1     2     3     4     5 

            TOTAL    
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NPI-Q questionnaire for caregiver
Rapid screening – without interview and no index of frequency
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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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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
Also rapid screening – without interview
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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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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
Also rapid screening – without interview

Examples



Take the history properly
If you don’t ask you won’t know. It will save you time in the long run.

§ Listen to the patient. Take me through your day

§ But also see the caregiver alone to obtain independent, collateral history

§ Otherwise lots of things will remain unsaid and you won’t know full context

§ If information is not forthcoming, probe gently about how things are:

• Are there any new stresses at home or work for the caregiver?
• What about family, financial or domestic concerns?
• Have there been any changes in medication or compliance?
• Sleep disturbance? 
• Mood?
• False beliefs?
• Altered, inappropriate behaviour?



Take 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 

 

 

 

If you want, use the screening questions of NPI to act as prompts



Take the history properly
If you want, use the screening questions of NPI to act as prompts

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 

 

 

 



Don’t just reach for the prescription pad
Drug treatments are not often effective and may not be the solution 
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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

Kales, Gitlin & Lyketsos (2015) BMJ
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DICE Approach to the patient
I: Investigate the problem
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DICE Approach to the patient
Modifiable causes of behavioural and psychological symptoms
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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
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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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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 
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help with care responsibilities, attending their own doctor’s appointments, 
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Lack of structure or 
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• 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 
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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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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



Caregiver resources

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

Kales, Gitlin & Lyketsos (2015) BMJ
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C: Create and implement a treatment plan
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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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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





Case 1

§ 62 yr old active man with Parkinson’s disease
§ Anxious about his condition
§ Worried that his wife has met someone else
§ Agitated
§ Checking where she goes, which websites she visits and her emails

Interview with her alone
§ She denies these claims
§ Increasingly frustrated by his behaviour
§ Seeking more time to do things for herself

§ Question her further to see if there is a safety risk



DICE Approach to the patient
Modifiable causes of behavioural and psychological symptoms
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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

Kales, Gitlin & Lyketsos (2015) BMJ



Case 2

§ 70 yr old man with Alzheimer’s disease
§ New onset anger outbursts in a man who was usually very calm
§ Verbally aggressive to his wife
§ Agitated

Interview with her alone
§ Unaware of trigger factors
§ Enquiry about home circumstances reveals his driving license has 

been revoked
§ Wants to drive to social club to meet friends



Case 3



Summary

§ Almost all patients with dementia suffer one or more
§ Taking the history properly is vital – including from carer
§ Approach to the problem requires careful evaluation – of patient, caregiver 

and environment
§ DICE (Describe, Investigate, Create, Evaluate) may be helpful
§ Think twice before using drugs
§ Are there non-pharmacological approaches that might work? 

Neuropsychiatric symptoms have a major impact


