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Frontotemporal dementia and Alzheimer's
disease: retrospective differentiation using
information from informants

R Barber, J S Snowden, D Craufurd

Abstract
The study examined the feasibility of dif-
ferentiating frontotemporal dementia
from Alzheimer's disease on the basis of
retrospective historical information
obtained from relatives of patients. A
structured questionnaire was devised of
patients' symptoms, with emphasis on
those cognitive and neuropsychiatric fea-
tures found in earlier prospective clinical
studies to distinguish the two conditions.
The questionnaire was given to close rela-
tives of deceased patients in whom the
diagnosis of non-Alzheimer's frontotem-
poral degeneration or Alzheimer's dis-
ease had been verified at necropsy. The
interviewer had no previous contact or
knowledge of those patients, nor clinical
experience of patients with frontotempo-
ral dementia. The questionnaire elicited
a distinct profile of responses for the two
diagnostic groups with emphasis on early
personality change, unconcern, and
socially inappropriate behaviour in fron-
totemporal dementia and disturbance in
memory and topographical orientation
prominent in patients with Alzheimer's
disease. A scoring system separated out
individual patients with frontotemporal
dementia from those with Alzheimer's
disease. It is concluded that it is possible
to obtain useful information about the
precise pattern of dementia from infor-
mants even many years after the patient's
death. The questionnaire provides the
foundation of a diagnostic instrument for
use in family history studies of dementia.
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Frontotemporal dementia is a focal form of
cerebral degeneration, clinically and patholog-
ically distinct from Alzheimer's disease.'-10
Patients present with gross changes in person-
ality and social conduct and there is a reduc-
tion in speech output, culminating ultimately
in mutism. Patients are not clinically amnesic
and spatial and navigational abilities are strik-
ingly preserved. This profile contrasts with
that of Alzheimer's disease in which amnesia,
spatial disorientation, and aphasia in the con-
text of preserved social skills are characteris-
tic. Pathological changes in frontotemporal
dementia are of frontotemporal atrophy with
histological features of spongiosus and glio-

sis.5-7 In a few cases only inflated neurons and
Pick bodies are present, conforming to patho-
logical criteria for Pick's disease. There are no
clinical differences to distinguish patients with
frontal lobe degeneration type7 and Pick type
pathology. The condition may affect up to
25% of patients with primary degenerative
dementia in the presenium.' 2 8

Frontotemporal dementia seems strongly
familial: a positive family history of dementia
has been reported in up to 50% of cases,'28
suggesting the importance of genetic factors in
the aetiology. No systematic family study of
this disorder has, however, been carried out to
date. There are methodological difficulties
inherent in family studies of dementia, and in
frontotemporal dementia in particular. On the
one hand, the age at onset is relatively late, so
that parents of affected people will seldom be
available for examination, and may have died
of other causes before onset of symptoms of
dementia, so that some familial cases may be
overlooked. On the other hand, in family
studies of frontotemporal dementia positively
identified cases may have had the more com-
mon form of dementia, Alzheimer's disease.
Most family studies of dementia have used
very broad diagnostic criteria. Some attempt
may be made to distinguish vascular from pri-
mary degenerative dementias on the basis of
historical features and physical signs, but
rarely will studies attempt to distinguish
between forms of primary degenerative
dementia. Yet such differentiating informa-
tion is vital in studies of frontotemporal
dementia if the prevalence of a positive family
history and mode of inheritance is to be accu-
rately determined.

There is good evidence that frontotemporal
dementia can be distinguished effectively
from Alzheimer's disease on clinical
grounds.' 2 89 Clinical evaluation characteristi-
cally includes neurological and neuropsycho-
logical assessment and brain imaging of the
patient in addition to a clinical history
obtained from patients' relatives. It is not
clear whether an accurate diagnosis could be
made on the basis of historical information
alone, and in particular from information
obtained retrospectively with respect to a
deceased patient. The purpose of this study
was to establish the feasibility of using infor-
mant information to distinguish retrospec-
tively between frontotemporal dementia and
Alzheimer's disease and to identify those most
discriminating historical features for use in the
development of a questionnaire to be used in
family studies of frontotemporal dementia.
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Methods
DEVELOPMENT OF AN INFORMANT BASED
QUESTIONNAIRE
A questionnaire was developed consisting of
two parts (see Appendix). The first part was
designed to screen for the presence of demen-
tia. Questions were broad, and covered the
range of symptoms found in most diagnostic
classifications of dementias such as DSM-III-
R,"1 ICD-10,12 and NINCDS-ADRDA. 13 The
second part was designed to distinguish
between frontotemporal dementia and
Alzheimer's disease. Questions covered those
cognitive, behavioural, and physical changes
found to differentiate the dementias in longi-
tudinal studies.' 28 14-16 In addition, questions
were included relating to neuropsychiatric
symptoms, an important feature of degenera-
tive dementias, 17 18 although currently little is
known about the relative differential impor-
tance of these changes. These questions were
adapted from Bums et al.'9 21 The question-
naire design also permitted collection of infor-
mation about the stage in the illness at which a
symptom first appeared, as this might dis-
criminate better than the presence or absence
of the symptom itself. Questions were
included to establish the total duration of ill-
ness, which was divided into thirds, referred
to as early, middle and late stages. For each
positive symptom it was determined at which
of the three stages it first appeared.

PATIENTS
Patients were drawn from a population of 55
patients with necropsy confirmation of fronto-
temporal degeneration (n = 21) or Alzheimer's
disease (n = 34), most of whom had been
studied during life in the department of
neurology, Manchester Royal Infirmary.

Pathological findings in patients with fron-
totemporal dementia have been described
elsewhere.622 Briefly, brains were charac-
terised by frontal and temporal atrophy, with
severe neuronal loss, and varying prominence
of spongiosus and gliosis. Neurofibrillary tan-
gles and neuritic plaques were absent.
Conversely, brains from patients with
Alzheimer's disease showed numerous neu-
rofibrillary tangles and neuritic plaques.

Interview data were obtained for a group
of 12 men and six women with frontotempo-
ral dementia, and six men and 14 women
with Alzheimer's disease. The median age
of onset of illness was 55 (range 44-64) years
for patients with frontotemporal dementia
and 59 (range 38-76) years for patients
with Alzheimer's disease. The duration of ill-
ness was significantly longer in the
Alzheimer's disease group (median 6-5 years
for frontotemporal dementia and nine years
for Alzheimer's disease, P < 0-05). There was
no difference in socioeconomic status
between the two groups.

INFORMANTS AND PROCEDURE
The next of kin of deceased patients, as
recorded in the hospital case notes, were con-
sulted to identify the most knowledgeable
informant willing to be interviewed for the

study. Informants for 38 of the original 55
patients (18 with frontotemporal dementia
and 20 with Alzheimer's disease) were finally
interviewed. Of the other 17 patients, infor-
mants for two patients with frontotemporal
dementia and three with Alzheimer's disease
declined to be interviewed, and those for one

patient with frontotemporal dementia and 11
with Alzheimer's disease could not be traced.
Data for one patient with Alzheimer's disease
were excluded from analysis because comor-

bidity caused premature death, restricting
symptomatic expression of the dementia to
the early stage. Thus analyses were based on
data for 18 patients with frontotemporal
dementia and 19 with Alzheimer's disease.
Where possible a second independent

interview was conducted with another family
member or members. Seven patients with
frontotemporal dementia and eight with
Alzheimer's disease were given secondary
interviews. Interviews, whether primary or

secondary, usually involved a single informant
but occasionally a consensus of more than one

opinion.
The median time between onset of dementia

and interview was 9-2 years for the frontotem-
poral dementia group and 13-3 years for the
Alzheimer's disease group, and between death
and interview it was two years for patients
with frontotemporal dementia and three years
for patients with Alzheimer's disease. The
interviewer, who had no previous contact with
either patients or their relatives, was blind to
diagnosis. Interviews were conducted face to
face, with the exception of one which was
conducted by telephone. Interviews took an
average of 100 minutes to complete.

ANALYSIS OF RESULTS
X2 or Fisher's exact tests were carried out to
measure the discriminating value of individual
questionnaire items. Data were also subjected
to logistic regression analyses. Response pro-
files were examined blind by one author and
categorised as frontotemporal dementia or
Alzheimer's disease on the basis of the overall
pattern of responses.
The data obtained from the questionnaire

provided the basis for development of a scoring
system, the purpose of which was to yield an
overall summary score that would most accu-
rately assign patients to one or other of the
two diagnostic groups.

Results
As expected the screening questions in part I
of the interview identified the presence of
dementia in every subject and each symptom
was reported almost invariably for patients in
both groups. The two groups differed with
respect to the first reported symptom (P <
0001). Personality changes were identified as
the first symptom in 68% of patients with
frontotemporal dementia, whereas memory
impairment occurred first in 74% of patients
with Alzheimer's disease. For almost all the
patients the onset and progression of demen-
tia was described as gradual (96%).
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Forty two of the original 87 questions
elicited differences between frontotemporal
dementia and Alzheimer's disease (table 1)
and in general questions became more dis-
criminating if related to the period during the
course of disease in which the symptom first
appeared (early, middle, or late phase). As
predicted, in general, personality changes
were reported more often in frontotemporal
dementia and cognitive changes more often in
Alzheimer's disease.
Some memory changes were reported with

respect to both groups, certain questions elic-
iting a 100% positive response rate; however,
early symptoms of memory failure were
reported significantly more often for
Alzheimer's disease. There were two aspects
of memory performance that distinguished
the groups regardless of phase of illness.
Patients with Alzheimer's disease were all
reported to lose objects whereas in patients
with frontotemporal dementia this was rare.
Patients with Alzheimer's disease who wan-
dered would tend to get lost, whereas those
with frontotemporal dementia would wander
without getting lost. Reports of disorientation
in time and place occurred with respect to
both groups. Early disorientation occurred
more commonly with respect to Alzheimer's
disease and absence of disorientation during
the illness occurred only in frontotemporal
dementia.
With regard to language performance,

paraphasias and the use of "wrong words"
occurred significantly more often in
Alzheimer's disease than in frontotemporal
dementia, whereas mutism was more com-
mon in frontotemporal dementia, occurring
even in the middle phase of disease. Spatial,
topographical symptoms strongly favoured
Alzheimer's disease. All patients with
Alzheimer's disease had some symptoms dur-
ing their illness, would get lost in both familiar
and unfamiliar surroundings, and had dress-
ing and face recognition problems, and all but
one patient were reported to get lost in the
home and have difficulty locating objects in
front of them. The absence of such symptoms
during the course of the illness favoured a
diagnosis of frontotemporal dementia.

"Personality" changes were always reported
as an early symptom in frontotemporal
dementia, whereas in Alzheimer's disease the
time of onset of personality changes varied.
Loss of empathy, inappropriateness of affect,
and behavioural disinhibition strongly
favoured a diagnosis of frontotemporal
dementia. They occurred in the early and
middle phases of frontotemporal dementia,
and for the most part not at all in Alzheimer's
disease. Conversely, reports of aggression
were more common in Alzheimer's disease. A
desire for sweet foods and a tendency to hide
objects were reported in only a few cases; the
presence of the first favoured frontotemporal
dementia whereas the second favoured
Alzheimer's disease.

Abnormal beliefs and misperceptions were
reported relatively rarely, and occurred almost
exclusively in association with Alzheimer's

disease. Patients were reported to show suspi-
ciousness of others, to believe that belongings
had been stolen, to misidentify others and
themselves in a mirror, and to misconstrue
events or persons on the television as taking
place or being present in the room. Visual hal-
lucinations were reported occasionally in
Alzheimer's disease, but never in frontotem-
poral dementia.
Mood changes were strong discriminators

between the groups. Patients with Alzheimer's
disease commonly showed anxiety and dis-
tress in the face of handicaps and loss of confi-
dence, manifest in the early stages of the
illness. Patients with frontotemporal dementia
were rarely reported to show such concern
and in no case was there a perceived loss of
confidence. Similarly, physical signs of
myoclonus and epilepsy strongly favoured a
diagnosis of Alzheimer's disease rather than
frontotemporal dementia.

LOGISTIC REGRESSION ANALYSIS
Losing objects was the single most discrimi-
nating symptom and characteristic of
Alzheimer's disease. With step forward logis-
tic regression this question predicted the
correct diagnosis in 95% of subjects when
the time of symptom onset was considered,
reducing to 86% in the present or absent
format. In this particular sample no other
variable added extra significant discrimina-
tion.

SECONDARY INTERVIEWS
Data obtained from a second interview were
available for seven of the 18 patients with
frontotemporal dementia and eight of the 19
patients with Alzheimer's disease. As before,
the initial screening questions correctly identi-
fied the presence of a dementia syndrome in
every case. The percentage agreement
between the primary and secondary interviews
for the significant questions was calculated.
The mean overall between-informant reliability
was 84% for questions in the present or
absent format, and 63% when the stage on
onset was considered.

CLASSIFICATION OF FRONTOTEMPORAL
DEMENTIA V ALZHEIMER S DISEASE
Questionnaire responses from all 37 primary
and 15 secondary interviews were each tran-
scribed on to a score sheet, which was
assigned an anonymous number code and
given in randomised order to one of the
authors US), who had played no part in data
collection. She was asked to classify each case
as frontotemporal dementia or Alzheimer's
disease on the basis of the overall profile of
responses. Patients were classified with 100%
accuracy.

SCORING SYSTEM
For the purpose of producing an overall score
only those questionnaire items that yielded a
significant group difference at P < 0 001 were
used (table 1). Symptom responses favouring
a diagnosis of frontotemporal dementia
were scored positively and those favouring a
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Table 1 Summary of discriminating questions

No of responses per question by Presence- Early-middle-
diagnosis and stage at onsett absence late

Questions Diagn

Memory:t
Any impairment of FTD
memory AD
Recent memory loss FTD

AD
New learning FTD
difficulties AD
Regularly loses objects FTD

AD
Remote memory FTD
loss AD
Talks about the past FTD

AD
If wanders, usually gets FTD
lost AD
Disorientation: time FTD

AD
Disorientation: place FTD

AD
Language:

Verbal stereotypies FTD
AD

Paraphasiae: incoherency FTD
AD

Lose track of speech FTD
AD

Less spontaneous FTD
conversation AD
Mutism FTD

AD
Topography:
Any impairment FTD

AD
Navigational difficulties FID
in new environments AD
Navigational difficulties FTD
in neighbourhood AD
Navigational difficulties FTD
in home AD
Impaired facial FTD
recognition AD
Impaired object FTD
recognition AD
Impaired object FTD
location AD
Dressing FTD
difficulties AD
Impaired object FTD
manipulation AD

Personality change:
Any change in FTD
personality AD
Loss of empathy FTD

AD
Inappropriate affect FTD

AD
Disinhibition FTD

AD
Increased aggression FTD

AD
Desire for sweet foods FTD

AD
Hiding behaviours FTD

AD
Abnormal beliefs and
perceptions:

Suspicion

Delusions of theft

Misidentify others

Misidentify self

Misidentify television

Hallucinations

Mood changed
Distress in response to
handicaps
Anxiety in response to
handicaps
Loss of confidence

Irritability

Physical
Myoclonus

Epilepsy

FTD
AD
FTD
AD
FTD
AD
FTD
AD
FTD
AD
FTD
AD

FTD
AD
FTD
AD
FTD
AD
FTD
AD

FTD
AD
FTD
AD

rosis Early Middle Late Absent

6 7 5 0
18 1 0 0
6 7 4 0

18 1 0 0
6 8 4 0

18 1 0 0
0 2 2 14
18 1 0 0
1 9 5 2
9 9 1 0
2 2 0 14
7 6 0 6

Yes = 0 No = 10
Yes= 11 No = 1

1 8 5 4
6 12 1 0
1 5 6 6

11 7 1 0

7 1 1 9
0 5 2 12
0 2 0 16
8 6 4 1
4 5 0 9
9 2 3 5
7 11 0 0
7 7 5 0
0 6 8 4
0 0 3 16

0 8 9 1
14 5 0 0
3 5 6 3

13 6 0 0
0 4 6 8
9 9 1 0
0 0 6 12
0 15 3 1
0 3 8 7
3 11 5 0
0 2 3 12
2 10 3 2
0 1 5 12
3 8 4 1
1 6 8 3
8 10 1 0
0 3 11 4
8 9 2 0

18 0 0 0
8 9 1 1
12 1 1 4
2 0 1 16
6 5 0 7
0 1 0 18
9 4 0 5
0 2 0 17
3 1 1 13
1 8 5 5
3 5 2 8
1 0 2 16
0 1 0 17
6 2 0 11

3 1 0 14
7 6 3 3
1 0 0 17
5 3 1 10
1 1 0 16
3 5 1 10
0 0 1 14
1 4 2 9
0 0 0 18
1 3 1 13
0 0 0 18
2 1 1 12

0 0 0 18
10 4 1 4
1 0 1 16
9 5 0 5
0 0 0 18
8 1 0 10
2 2 1 13
6 4 2 7

0 0 1 17
3 4 3 8
0 0 0 18
0 1 6 12

Significance Significance

NS

NS

NS

NS *

Not asked
(Fisher's exact)
NS **

NS

NS

NS

NS

NS

NS

NS

NS

***

***

***

***

*

***

***

*

*

**

***

***

***

NS

NS

NS

NS

*P < 0 05; **P < 0-01; ***P < 0 01, X2 test.
n = 18 for frontotemporal dementia (FTD) group; n = 19 for Alzheimer's disease (AD) group.
tExcludes "don't know" replies.
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Table 2 Methodfor scoring questionnaire

Onset in Onset in Onset in
Questions early stage middle stage late stage Absent

Memory
Any memory impairment -1
Recent memory loss -1
New learning difficulties -1
Regularly loses objects -1 + 1
Disorientation-place -1

Language
Paraphasiae -1 + 1
Mutism +1 -1

Topography
Any impairment -1
Navigation difficulties -1
in new environments
Navigational difficulties -1 + 1
in neighbourhood
Navigational difficulties -1 +1
within home
Impaired facial recognition -1
Impaired object recognition -1 + 1
Impaired object location -1 + 1
Dressing problems -1
Impaired object manipulation -1

Personality
changes
Any change + 1
Loss of empathy + 1 - 1
Inappropriate affect + 1 -1
Disinhibition +1 -1
Aggression -1 + 1

Abnormal beliefs
and perceptions

Suspicion -1 + 1
Mood changes

Distress in response to -1 + 1
handicaps
Anxiety in response to -1 + 1
handicaps
Loss of confidence -1 + 1

Physical symptoms
Myoclonus -1 + 1

a)
0)
o

:n

16

12

4

8

0

-4

-8

-12

-16

-20

-24

FTD AD

- e

_ _

Scatter plot showing
cumulated questionnaire
scores for each patient with
frontotemporal dementia
(FTD) orAlzheimer's
disease (AD).

diagnosis of Alzheimer's disease negatively.
Account was taken of whether group differ-
ences related to the presence v absence of a
symptom, or only to the phase of illness at
which a symptom emerged. Where significant
differences occurred only with respect to tim-
ing of symptom onset, a score of 1 (+ or -)
was given if the symptom emerged within the
early (or in some cases by the middle) phase
of illness (table 2). Where significant differ-
ences occurred both with respect to presence
or absence of a symptom, and also the timing
of symptom emergence, then a point was
awarded both if the symptom emerged in the
early (and sometimes middle) phase, and also
if it was absent throughout the illness (for
example, a score of -1 was given if the patient
was reported to lose objects early in the dis-
ease course, and +1 if the symptom was
absent throughout the entire course). Table 2
shows the scores applicable to each item.
The figure shows the overall scores for each

patient. There was a clear separation between
scores for the two groups.

Discussion
The purpose of the study was to evaluate
the feasibility of distinguishing between
frontotemporal dementia and Alzheimer's
disease on the basis of retrospective informa-
tion obtained from relatives of deceased
patients. Such differentiation is critical for
family studies of dementia if the prevalence of
familial frontotemporal dementia and the
mode of inheritance is to be accurately deter-
mined. The broad screening questions in the

initial phase of the questionnaire elicited posi-
tive responses in virtually all cases, and no dif-
ferences emerged between frontotemporal
dementia and Alzheimer's disease. This antic-
ipated finding highlights the requirement of a
questionnaire to direct questions to specific
qualitative characteristics of the dementing
disorder, rather than rely on questions relating
to broad areas of dysfunction, and also to take
account of the evolution of symptomatology
over the disease course.
The questionnaire elicited the expected

profiles of dysfunction: patients with fron-
totemporal dementia were distinguished from
those with Alzheimer's disease by personality
changes of disinhibition, lack of concern
about the illness, loss of empathy with others,
and social inappropriateness, and by the pres-
ence of mutism. Alzheimer's disease was dif-
ferentiated from frontotemporal dementia by
early disturbance of memory, topographical
orientation, and perceptuospatial function,
and by the presence of paraphasic, incoherent
speech. Myoclonus and epilepsy were
reported in Alzheimer's disease but not in
frontotemporal dementia. This differential
pattern mirrors closely the findings of previ-
ous prospective, longitudinal studies. 1-3 9 14 It is
worth emphasising that such differences were
elicited by the use of highly specific questions.
A general question about personality change
elicited positive responses with respect to both
groups, but had different connotations for the
two. Patients with Alzheimer's disease were
perceived as "changed", because they were
anxious, irritable, socially withdrawn, and
lacking in confidence; in only frontotemporal
dementia was there gross change in character
and social conduct. In both groups, there was
an almost invariable report of "loss of
insight", yet a directed question regarding
patients' emotional reaction to their illness
showed a highly significant group difference:
patients with frontotemporal dementia were
typically reported as showing lack of concern,
whereas patients with Alzheimer's disease
showed distress.

It is important to note that although indi-
vidual questions had discriminating value, for
none was this absolute; that is, there were no
questions reported positively with respect to
100% of one group and none of the other
group. There are good reasons why this
should be so. Features that may be regarded
as characteristic of one patient group, such as
myoclonus in Alzheimer's disease, are not
invariably present. Secondly, there may be
some overlap in symptomatology in the two
conditions, particularly with disease progres-
sion. Indeed, that this is the case is supported
by the greater differential value of questions
when the period of symptom onset in the
course of the disease is taken into account.
Thirdly, even with questions designed to cir-
cumscribe a particular area of dysfunction a
variety of underlying deficits might give rise to
the same response to the questionnaire. For
example, a dense amnesia in patients with
Alzheimer's disease and distractibility and
inattention in patients with frontotemporal
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dementia are both likely to give rise to a posi-
tive response to a question about "difficulty in
new learning", or "loss of recent memory".
Similarly, failure to orient clothing secondary
to spatial disorder, and donning of inappro-
priate combinations of clothing secondary to
loss of concern for personal appearance might
both elicit a report of "dressing difficulties".
There can be no single, critical question that
has absolute sensitivity and specificity in iden-
tification of frontotemporal dementia and
Alzheimer's disease, just as in clinical practice
there is no single critical diagnostic test.

This fact highlights the need for examina-
tion not just of responses for individual ques-
tions, but of response profiles across the entire
range of questions. It is the pattern of deficits,
and evolution of symptomatology which
allows, not just demonstration of group differ-
ences, but accurate classification of individual
cases. Examination of profiles by one author,
who played no part in the administration of
the questionnaire elicited a highly accurate
classification rate. This finding is important in
that it establishes that questions do indeed tap
what they are intended to tap, and informa-
tion obtained retrospectively from informants
accords with information that is routinely
obtained from patients and their relatives in a
clinical setting. It is clearly not sufficient,
however, that such discrimination was possi-
ble. The examiner was familiar with the par-
ticular clinical population from whom data
were derived. It would be important to ascer-
tain whether similarly accurate classification
could be obtained for a new sample of
patients, with whom there had been no prior
clinical contact. More importantly, classifica-
tion based on profiles of responses requires
clinical experience of both frontotemporal
dementia and Alzheimer's disease, and a clear
internalised model of their defining character-
istics. A questionnaire reliant on such classifi-
cation would be of limited universal use for
family studies of dementia.
The scoring system is of value in that it pro-

vides a means of integrating information from
responses to individual questions taking
account of the evolution of symptoms, and is
not dependent on the researcher's clinical
experience. To avoid incorporating group dif-
ference data arising spuriously from multiple
statistical comparisons, the scoring system
used data only from questions that yielded a
significant group difference at P < 0 001. All
those group differences were entirely in accor-
dance with clinical prediction. The scoring
system effectively separated out the two
groups, classification of individual cases being
identical to that made by examination of
response profiles by JS.
The question arises as to whether these

clear cut dissociations are reproducible and
might generalise to the general population of
patients with frontotemporal dementia or
Alzheimer's disease. Informants in this study
had prior contact with hospital staff at the
time of the patient's illness, raising the possi-
bility that clinical information received at that
time influenced their response pattern. It is

unlikely, however, that such information sig-
nificantly affected the results. Previous discus-
sions would have focused on broad symptom
profiles such as personality change and loss of
insight in frontotemporal dementia and mem-
ory and visuospatial deficits in Alzheimer's
disease, and it is at this broad level that prior
tutoring of symptoms would be predicted to
have an effect. Yet, at this general symptom
level there were no significant group differ-
ences: all relatives reported deficits within
each of the broad symptom areas. Differences
emerged only at the subtle qualitative level:
not whether memory problems were present,
but whether a tendency to lose objects was
noted; not whether insight was lost, but
whether patients showed distress at difficul-
ties. Moreover, many group differences
related to time of onset of symptom, and not
just its presence. It is inconceivable that rela-
tives would have been schooled in such symp-
tom intricacies, or would have retained such
detailed verbal information several years after
their relative's death. Indeed, one might
expect rehearsed information to become gen-
eralised over time, leading to consolidation of
broad symptom patterns. It is reasonable to
assume, therefore, that informant responses
reflect genuine memory of the patient's illness
and not the product of information learnt
from the clinician.

Interviews were undertaken a decade or
more after symptom onset and some years
after the patient's death, suggesting that
detailed memories of a dementing illness are
retained by relatives over many years.
Although the accuracy of recall of an illness
occurring 20 or 30 years before remains to be
established, the present findings suggest opti-
mism that accurate differentiating information
would continue to be available.
The paucity of independent populations of

patients with frontotemporal dementia estab-
lished by pathology within the English speaking
world restricts the feasibility of immediate repli-
cation of this study, although such replication is
ultimately essential. There are, nevertheless,
grounds for assuming that the patients
employed in the study are representative of their
diagnostic group. Unanimity of views between
workers in Manchester and Lund, Sweden in
establishing clinical criteria for the diagnosis of
frontotemporal dementia7 suggested a common
clinical experience of frontotemporal dementia
in the two centres, despite the inherent differ-
ences in referral bias to a specialist neurological
centre and a general department of psychiatry
for elderly people. There was also accord with
respect to the clinical differences between fron-
totemporal dementia and Alzheimer's disease.
In any event, it might be argued that referral
bias to a specialist centre would favour atypical
patients who defy clinical diagnosis, which
would have the effect of obscuring rather than
clarifying the prototypical profiles on which
diagnostic differentiation can be made.

Profiles of responses elicited by the ques-
tionnaire across a range of symptom areas
permit the examination of associations in
symptomatology in the two patient groups. It is
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of interest, for example, that aggression was
reported more commonly in Alzheimer's dis-
ease than in frontotemporal dementia, despite
the greater emphasis on personality and alter-
ation of conduct in the frontotemporal
dementia group. One might speculate that
aggression may arise in Alzheimer's disease in
association with feelings of frustration, dis-
tress, and disorientation, whereas the absence
of aggression in frontotemporal dementia
reflects their bland demeanour and lack of
concern. Abnormal beliefs, delusions, and
misidentification phenomena occurred almost
exclusively in relation to patients with
Alzheimer's disease, in whom memory and
spatial symptomatology are prominent, rais-
ing the possibility that such neuropsychiatric
symptoms may be secondary or at least
strongly influenced by cognitive deficits.
The present study focused intentionally on

the differentiation between frontotemporal
dementia and Alzheimer's disease.
Frontotemporal dementia continues to be
underrecognised, patients typically being sub-
sumed within the diagnostic rubric of prese-
nile or senile dementia or assigned the label of
dementia of Alzheimer type. Indeed, patients
may fulfil NINCDS-ADRDA criteria for
Alzheimer's disease."3 In family studies of
frontotemporal dementia, putatively affected
relatives are often diagnosed as having
Alzheimer's disease. Accurate retrospective
differentiation between the two conditions is
therefore essential. Both frontotemporal
dementia and Alzheimer's disease represent
primary cortical cerebral degenerations, share a
similar insidious onset and progressive course,
and a relative absence of associated physical
disability. Differentiation must therefore nec-
essarily depend upon analysis of the pattern of
dementia.

Dementing conditions other than primary
cortical degenerations, such as vascular
dementia, are typically distinguished from
frontotemporal dementia by features other
than the pattern of mental change: the histori-
cal course (acute v chronic onset, progressive v
static mental disorder; stepwise v insidious
progression; rapid v slow course), and physi-
cal symptomatology (for example, limb weak-
ness; early loss of mobility). A family history
questionnaire for use in frontotemporal
dementia or Alzheimer's disease would need
to include sections on history and physical
changes to exclude a wider range of cerebral
disorders. The purpose of the present ques-
tionnaire was not to provide a comprehensive
diagnostic tool, but rather to enable accurate
retrospective differentiation between two con-
ditions for which the principal identifying
characteristic lies in the pattern of dementia,
and for which diagnostic confusion is com-
monly present.
The study illustrates that by the use of a

structured interview, with questions which tap
qualitative characteristics of the dementia,
frontotemporal dementia can be differentiated
with accuracy from Alzheimer's disease on the
basis of retrospective information obtained
from informants. An interviewer's previous

clinical experience of the diagnostic groups is
not a prerequisite, although a minimal degree
of prior training ensures that the interviewer
understands for each question the nature of
the information being sought. Responses elicit
dementia profiles that can be used to classify
individual cases correctly, assisted by the use
of a scoring system. Dementia questionnaires
have, in the past, tended to rely on broad cri-
teria, perhaps deriving from the commonly
held belief that dementia is a global, undiffer-
entiated impairment of mental function and
that diagnostic distinctions cannot be made
on neuropsychological grounds.2' Broad
based questionnaires are likely to perpetuate
that notion. Findings from the present study
highlight the fact that dementias are associ-
ated with highly characteristic profiles ofmen-
tal disorder. The questionnaire provides a
means of differentiating retrospectively
between frontotemporal dementia and
Alzheimer's disease, and establishes the basis
for a diagnostic instrument to be used in fam-
ily history studies of dementia. There remains
the need to replicate the findings in an inde-
pendent patient sample and to extend the
questionnaire to permit differentiation
between these primary cortical dementias and
other dementing conditions.
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Appendix

Informant-based Questionnaire

A. Screen for Presence ofDementia and Identification ofTime Course of Illness
1. At any stage during the illness did you notice any of the following changes in the subject?

No Yes
a) loss of memory 0 1
b) difficulty in language 0 1
c) loss of ability to read or write 0 1
d) getting lost/difficulty in cooking or dressing 0 1
e) impaired judgement 0 1
f) alterations in personality 0 1
g) decline in level of functioning 0 1

2. Which was the first change that you noticed?
3. Was the onset sudden or gradual? S/G
4. Did any of these changes get worse a) steadily Y/N

b) stepwise Y/N
5. To the best of your recollection, when was the

last time the subject was really well/old self? month/year / Age
6. When would you say you first noticed a change? month/year / Age
[Now work out how long the subject was ill, clarify this with informant, and divide the total period into 3 roughly
equal portions to be called early (E); middle (M) and late (L) phases.]
Explain to the informant that you will be asking him/her to try to remember whether symptoms were present, and
if so, when they first developed i.e. E, M or L phase. Try to identify key events to aid demarcation of phases.

B. Identification of Pattern ofDementia

B1 Memory/Orientation
General
At any stage during the illness did he/she have memory problems/become forgetful?
Recent memoryinew learning
At any stage did he/she a) have difficulty recalling recent events?

b) have difficulty in new learning?
c) regularly lose/misplace objects?

Remote memory
At any stage did he/she

(give examples)
(give examples)
(give examples)

a) have difficulty remembering events from distant past?
b) reminisce about/live in the past?

Wandering
At any stage did he/she wander (or need to be supervised to prevent wandering)?
If yes a) usually followed same route?

b) usually got lost?
Variability
At any time did his/her memory vary according to task/motivation/will?
Orientation
At any stage did he/she regularly a) mix up the time of day?

b) have difficulty knowing where he/she was?

B2 Language
General
At any time did he/she have difficulty communicating?
Characteristics ofLanguage Disorder
Did he/she a) use wrong words?

b) have favourite words which he/she kept repeating?
c) stutter?
d) copy/repeat words of others?
e) have difficulty putting names to objects/finding right word?
f) talk in incoherent/jumbled way which was difficult to understand?
g) lose train of thought and not finish sentences?
h) talk more than usual?
i) talk less than usual?
j) give only brief replies to questions?
k) initiate conversation less or not at all?
1) stop talking altogether?

Reaction to Disorder
Did he/she usually get anxious/distressed by communication difficulty?
Reading
Did he/she have difficulty reading/fail to understand what he/she read?
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Calculation
Did he/she have difficulty adding up/using money?

B3 Perceptuo-spatial skills and Praxis
General
At any time did he/she get lost/have difficulty dressing/using tools or utensils?
Topographical
At any time did he/she have difficulty finding the way a) in unfamiliar places

b) in the neighbourhood
c) inside the home

Visuo-Perceptual
At any time did he/she have difficulty recognizing a) familiar faces

b) objects
Visuo-spatial/Praxic
At any time did he/she have difficulty a) getting dressed

b) using utensils/tools
c) locating objects placed in front of him/her

B4 Personality and Behavioural Changes
General
At any time did his/her personality change or did he/she behave out of character?
Apathy/indifference
Did he/she show less interest in usual hobbies or leisure activities?
Lack ofempathy
At any time did he/she become more selfish/show less consideration for others?
Impaired judgement
Did he/she make decisions which seemed ill-considered, impulsive or rash?
Impaired personal awareness
Did he/she let slip his/her standards of personal appearance and hygiene?
Lack of social awareness
Did he/she become ill-mannered/discourteous to others?
Inappropriate jocularity/fatuous affect
Did he/she laugh at unsuitable times/make jokes or comments in bad taste?
Disinhibition
Did he/she become less modest/become involved in embarrassing situations in public/act in a disinhibited
manner?
Insight
Did he/she lose insight into the fact that he/she was ill?
Aggression
At any time did he/she become a) more aggressive/threatening

b) less aggressive/more passive
Inflexibility
At any time did he/she become more stubborn/set in his/her ways?
Stereotypies
Did he/she do the same thing repetitively/repeat the same behaviour over and over?
Obsessionality
Did he/she seem to have to repeat certain actions, and become distressed if prevented?
Hyperorality
At any time did he/she put inedible objects into his/her mouth?
Gluttony/sweet food preference
At any time did he/she a) eat excessively

b) have an altered preference for sweet foods?
Distractibility
Did he/she become more distractible/less able to concentrate?
Restlessness
At any time did he/she become physically overactive/restless?
Hiding/hoarding
At any time did he/she a) hoard objects b) hide belongings

B5 Abnormal Beliefs and Perceptions
Suspiciousness
At any time did he/she become more suspicious/less trusting?
Persecutory ideation
At any time did he/she complain unjustifiably of being persecuted/spied on?
Ideas ofTheft
At any time did he/she believe possessions had been stolen?
Misidentification
At any time did he/she a) misidentify familiar people

b) misidentify own mirror image
c) believe television events to be real (taking place in room)
d) believe other people to be living in the home

Abnormal Perceptions
At any time was he/she troubled by voices or visions, not experienced by others?

B6 Mood
Emotional reaction to disability
Would he/she react to his/her difficulties by a) becoming distressed/upset?

b) becoming anxious?
c) losing confidence?

Lowering ofmood
At any time would he/she seem more tearful or depressed?
Elevation ofmood
At any time did he/she seem happier or more enthusiastic than is usual?
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Irritability
At any time did he/she become more irritable?
Emotional stability
Did he/she show rapid alterations in mood during the day?
Emotional blunting
Did he/she seem emotionally blunted/fail to react appropriately to good and bad news?

B7 Physical
Myoclonus
At any time did he/she develop twitching/jerky movements?
Dyskinesia
At any time did he/she develop other unusual movements?
Rigidityltremorlbradykinesia
At any time did he/she become a) stiff b) tremulous c) slowed down?
Incontinence
At any time did he/she become incontinent?
Focal signs
At any time did he/she develop a) limb paralysis b) loss of vision c) slurred speech
Epilepsy
At any time did he/she develop fits/convulsions?
Gait abnormalities
At any time did he/she have difficulty walking?
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