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Abstract
Background: There are clinical similarities between fronto-
temporal dementia (FTD) and depression. The aimis to study
co-aggregation of depression in families with FTD, indicat-
ing the existence of common aetiological factors. Methods:
The study included 74 index patients with FTD and their 540
first-degree relatives above the age of 15 years. Occurrence
of depression was studied at 3 different levels. Results: The
incidence of depression in first-degree relatives of FTD pa-
tients was not higher than that of a general population. Oc-
currence of depression was not higher in families where par-
ents had FTD compared to families with parents having no
indications of FTD. Individuals with FTD had not suffered
from depression to a greater extent than those without FTD.
Conclusions: The hypothesis of a common aetiological fac-
tor of FTD and depression was not supported.

Copyright © 2009 S. Karger AG, Basel

Introduction

Frontotemporal dementia (FTD) constitutes 3-10% of
all dementias in clinical and population studies. The clin-
ical picture of FTD includes personality change, psychi-
atric symptoms, neurological and language-expressive
deficits, mainly reflecting the pathological involvement
of the frontal and anterior temporal lobes. In familial cas-
es of FTD, genetic analyses have shown linkage to disease
loci on chromosomes 3,9, 16, and 17. On chromosome 17,
several mutations have been identified. However, in the
majority of sporadic as well as familial cases, the cause is
still unknown [1-8].

FTD has certain clinical similarities with depression,
which makes the diseases difficult to distinguish from
each other, particularly early in the course. Psychiatric
symptoms, such as depressiveness, suicidal ideation, apa-
thy, anxiety and amimia occur in both FTD and depres-
sion. FTD and depression can show signs of frontal dys-
function on regional cerebral blood flow, MRI, and neu-
ropsychological tests [9-18].

Furthermore, like FTD, depression runs in families,
and genes are known to be aetiologically involved. How-
ever, these genes have not been fully identified, nor has
the nature of their involvement [19, 20].
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Table 1. Demographic characteristics of 74 families (n = 614) with
FTD

First-degree relatives n Age, years
Index patients
Alive 15 70 (51-80)
Deceased 59 69 (38-88)
Parents
Alive 9 80 (58-92)
Deceased 135 85 (29-99)
Siblings
Alive 135 70 (33-93)
Deceased 113 69 (15-92)
Children
Alive 147 46 (21-70)
Deceased 1 57

Ages taken at death for deceased relatives and at interview for
those still alive, and presented as medians with ranges in paren-
theses.

The aim of the present study was to search for indica-
tions supporting the theory of a shared aetiology of FTD
and depression. This was done by studying the occur-
rence of depression in families with FTD in 3 different
ways.

Materials and Methods

Family Members

The present study has been approved by the Local Ethics Com-
mittee at Lund University.

The index patients of the present study originate from a re-
evaluation of 253 patients with frontotemporal dysfunction, ex-
amined at the Department of Psychiatry and Psychogeriatrics in
Lund 1967-1999. At re-evaluation, 97 of these 253 patients ful-
filled the criteria of FTD according to the clinical ICD-10 criteria
of dementia in Pick’s disease [21] and the Lund-Manchester cri-
teria [1]. By 23 November 2000, 74 of the 97 patients had died.
Forty-four of the 74 deceased patients were autopsied, and all of
them were verified neuropathologically as FTD according to the
Lund-Manchester criteria [1]. For a comprehensive description of
the patients, see Grisbeck et al. [22]. The 97 patients with FTD
included 10 patients from 3 pedigrees. One patient from each of
these pedigrees was chosen as the index patient. The remaining
7 patients were withdrawn from the original patient sample and
included as relatives, leaving 90 patients as index cases.

A family history study was performed according to the in-
structions of Endicott et al. [23]. In this type of study, 1 informant
of each index patient’s family gives information about diseases of
the index patient and his/her first-degree relatives. A genealogy
expert collected the identity, date of birth, and eventual date of
death of the first-degree relatives from official registers.
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We contacted those informants who were well acquainted
with the patient and the staff of the department. If such infor-
mants were deceased, could not be reached, or had limited knowl-
edge of the family, another informant was contacted.

Informed consent was obtained from 74 of 90 possible infor-
mants. In 59 families, 1 informant was interviewed. In 15 fami-
lies, 1 or 2 additional informants gave supplementary informa-
tion.

In total, there were 638 first-degree relatives of the 74 partici-
pating families. Those relatives who died before the age of 15 years
or had not reached that age at the date of the interview were ex-
cluded in the present study. This resulted in 614 family members,
including 74 index patients and 540 first-degree relatives (302
men and 312 women). The median size of these 74 families was 8
individuals (range 3-19). Their demographic characteristics are
presented in table 1.

For 16 of the 90 index cases, it was not possible to obtain in-
formants. The reasons were: no living relative was found (3 cases),
relatives did not answer to invitation letters repeatedly sent to
them (4 cases), 9 informants did not wish to participate, and
1 family had emigrated. In all, there were 103 members in the
dropout families. The median size of these 16 families, including
all ages, was 7 individuals (range 3-14).

Family History Interview

The interviews took place in the year 2001, except for 1 family
whose informant was interviewed in 2003. The interviews were
performed in accordance with the guidelines of the Family His-
tory Research Diagnostic Criteria (FH-RDC) [23, 24]. The senile
organic brain syndrome criteria were supplemented with items
from 3 diagnostic rating scales for recognition of Alzheimer’s dis-
ease, FTD and vascular dementia [25], and from a family history
questionnaire of dementia [26]. The informants were interviewed
mostly by telephone, by either the research nurse Karin Nilsson
(K.N.) or the medical doctor Helena Sjostrom (H.S.), both special-
ized in geriatric psychiatry.

Diagnostics

The evaluators of the interviews (K.N., H.S., or medical doctor
Martin Sjobeck) were not informed about the aim of the study. All
available information, including data from interviews, medical
records, death certificates and autopsy reports, was used in the
evaluation. In case of difficulties, diagnosis was established
through consensus discussion with other investigators.

The diagnosis of FTD was made according to the Lund-Man-
chester consensus [1] and the ICD-10 criteria of dementia in Pick’s
disease [21].

The diagnosis of depression was evaluated according to the
diagnostic guidelines of the FH-RDC [23]. In the present study,
cases with bipolar disorder were included in the category depres-
sion.

Cases were coded in the following way: a positive diagnosis of
the disorder in question (coded as ‘yes’) was made when the indi-
viduals met the diagnostic criteria completely. When there were
indications of a disorder but not sufficient information to reach a
diagnosis, cases were coded as ‘probable’. If there was sufficient in-
formation to negate the diagnosis, the individual was coded as ‘no’
(healthy). The remaining individuals were coded as ‘unknown’.

One limitation of the family history method is the expected
large amount of false-negative cases; therefore, the probable cases
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were included into the positive ones in all the calculations [27].
This resulted in 3 groups for each of the diseases; ill cases (yes/
probable), healthy cases (no), and cases with lack of information
for a diagnosis (unknown).

Occurrence of Depression

In an earlier study;, first-degree relatives of index patients with
FTD were found to have a higher incidence of FTD compared to
that of a general population, indicating a familial aggregation of
FTD due to genetic and/or shared environmental factors. We now
investigated if an increased incidence of depression could also be
found among the relatives. A positive finding indicates shared
familial factors. The comparison population was taken from the
Lundby Study of mental health, a cohort study including all in-
habitants in a geographically defined area in southern Sweden
[28]. The participants were investigated in person by psychiatrists
in 1947, 1957, 1972, and finally in 1997; in particular, the diagno-
sis of depression was similar to that used in the FH-RDC.

A common determinant of FTD and depression could still be
suspected even if the observed incidence of depression in the
group of relatives was not higher than expected. This would be
the case if depression and FTD tended to occur in the same fam-
ilies. We therefore compared the familial scores of depression in
2 groups of families; 1 group, where at least 1 of the index patient’s
parents had FTD, and another, with no indications of FTD in the
parents. Higher scores of depression were expected in the group
of families with at least 1 parent having FTD.

Finally, we studied whether individuals with FTD had suf-
fered from depression to a greater extent than those who had not
developed FTD.

Statistical Methods

The age- and sex-specific incidences of depression were calcu-
lated for the group of first-degree relatives of the 74 index patients
with FTD. Of the 540 first-degree relatives, 90 were excluded be-
cause of lack of information for a diagnosis. Another 10 relatives
diagnosed with depression were excluded since no information
on age at onset of the disorder could be obtained. Hence, the anal-
yses included 440 relatives (217 men and 223 women). The risk
period started at the age of 15 years, and lasted until the date the
person contracted a depression, died, or until the date of the in-
terview, whichever occurred first. Comparisons were made with
the incidence rates of depression in the Lundby Study, calculated
on 1,312 men and 1,238 women for the period 1947-1972 [28].

Based on the evaluation of FTD of the index patients’ parents,
all families were divided into 2 groups: 1 group of families where
at least 1 parent had FTD and another group of families with no
indications of FTD. No indication of FTD means that the parent
was evaluated as either healthy with regard to FTD (no), or that
information for a diagnosis of FTD was lacking (unknown).

Among all 614 family members, those 97 who were rated as
unknown with regard to the diagnosis of depression were exclud-
ed, resulting in 517 family members. The group where FTD was
present in the index patients’ parents included 11 families with 78
individuals, and the other group included 63 families with 439
individuals.

The proportions of cases with depression in each of the groups
of relatives were calculated.

However, when testing for a difference between the groups re-
garding depression it has to be acknowledged that members of the
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Table 2. Diagnostic evaluation of the 74 families with FTD (n =
614)

FTD Depression To-

il healthy unknown ill healthy unknown tal
Index patients 74 - - 6 61 7 74
Parents 11 111 22 16 116 12 144
Siblings 15 165 68 21 156 71 248
Children - 142 6 18 123 7 148
Total 100 418 96 61 456 97 614

same family are not independent with regard to diagnosis. Hence,
for each family, a score of depression was calculated as the propor-
tion of ill cases. The difference was tested by means of the Mann-
Whitney U test.

Finally, we studied if individuals with FTD had suffered from
depression to a greater extent than relatives without FTD. Indi-
viduals that had died before the age of 40 years or had not reached
that age at the interview date were excluded, as were those rated
as unknown with regard to FTD and/or depression. This resulted
in 443 persons with or without FTD that were studied with regard
to earlier depression using cross-tabulation. The same procedure
was repeated for those aged 50, 60, and 70 years, respectively. The
dependence between the diseases was tested by means of the x2
test.

Results

Table 2 shows the diagnostic evaluation of FID and
depression in the 614 family members. There were 100 (88
yes/12 probable) cases diagnosed with FTD according to
the clinical Lund-Manchester criteria. Sixty-one family
members (39 yes/22 probable) had suffered from depres-
sion according to FH-RDC. Four of these cases had a bi-
polar disorder.

Table 3 presents the age- and sex-specific incidence
rates of depression in 440 first-degree relatives (217 men
and 223 women) of the index patients with FTD. Twenty-
three men and 22 women had suffered from depression.
There was no difference between the male and female
age-specific incidence rates.

Figure 1 shows that the incidence rates of depression
in the male and female relatives of index patients with
FTD were not higher compared to the corresponding
rates of the Lundby study. There were differences with
regard to gender and age at onset in the 2 studies. While
the male and female relatives of FTD patients had similar
rates of depression, women had higher rates than men in
the Lundby study. In the relatives of FTD patients, there
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was a tendency towards an older age at onset that was
most pronounced in men; in the Lundby study, most men
and women developed their first episode of depression
before the age of 50 years.

There were 8 cases with depression (10% of the 78 fam-
ily members) in the group of families where index pa-
tients’ parents had FTD. Fifty-three cases had suffered
from depression (11% of the 439 family members) in the
group of families with index patients’ parents with no in-
dications of FTD.

Figure 2 shows the distribution of the familial scores
of depression in the 2 groups. There was no difference
between the 2 groups with regard to familial scores of de-
pression (p = 0.94).

Depression in Families with
Frontotemporal Dementia

Table 3. Incidence of depression in 440 first-degree relatives of 74
index patients with FTD

Age Person years Cases Cases per
years 1,000 person years
male female male female male female

15-19 1,065 1,110 4 2 3.75 1.80
20-29 2,044 2,147 3 2 1.47 093
30-39 1,911 1,981 2 4 1.05  2.02
40-49 1,706 1,770 4 4 235 226
50-59 1,363 1,409 3 6 220 426
60-69 985 1,178 4 1 406  0.85
70-79 646 775 1 2 1.55 258

80- 295 368 2 1 6.80 272
Neuroepidemiology 2009;33:124-130 127
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Out of the 443 family members aged 40 years and over
with sufficient information for a diagnostic evaluation of
FTD and/or depression, 87 had developed FTD. Nine per-
cent (8) of these had suffered from earlier depression. Of
those 356 without FTD, there were 13% (47) with an ear-
lier episode of depression (table 4). Thus, depression was
not more common in family members with FTD than in
those who did not develop FTD [x? (1) = 1.03, p = 0.31].
When the calculations were restricted to individuals
above 50, 60 and 70 years, the results were the similar.

Discussion

The hypothesis of shared aetiological factors in depres-
sion and FTD was based on similarities in clinical symp-
toms, psychological findings, brain imaging, and repeat-
ed findings that each of these diseases aggregates in fam-
ilies [29, 30]. We investigated the hypothesis by analysing
the occurrence of depression in 74 families with FTD.

A common familial aetiology in FTD and depression
would imply an increased incidence of depression among
the first-degree relatives of FTD patients compared to
that in the general population. However, no such increase
was found (fig. 1).

We also divided the families in 2 groups according to
the evaluation of FTD in the index patient’s parents; a
higher occurrence of depression was expected in the fam-
ilies where a parent had FTD. However, when comparing
the familial scores of depression in the 2 groups, there
was no difference (fig. 2).

Finally, when individuals with and without FTD were
compared with regard to occurrence of earlier depres-
sion, no difference was found (table 4).

Hence, in this study it was not possible to support the
hypothesis of a common aetiological factor in FTD and
depression. Instead, our findings indicate separate aeti-
ologies. This is supported by the differences in the clini-
cal picture in FTD and depression. The median age at
onset of FTD is in the late 50s, although cases with onset
in the early 20s have been reported. The first onset of de-
pression may occur in childhood or throughout life,
though most cases have their debut before the age of 50
years. There are also differences in FTD and depression
with regard to symptoms and course. The psychiatric
symptoms of FTD are evasive, without further develop-
ment into sustained depressive disorder. Furthermore,
patients with FTD have severer cognitive deficits in spe-
cial domains compared with cases with depression [31-
33]. The course of FTD is always progressive, while de-
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Fig. 2. Familial scores of depression in 2 groups of families.

Table 4. Prevalence of depression in 443 family members with or
without FTD (aged 40 years or above)

FTD No FTD Total
Depression 8 47 55
No depression 79 309 388
Total 87 356 443

x* (1) =1.03,p =0.31.

pression either remits or takes a chronic course [25, 34—
39].

An important limitation of the family history method
is the underestimation of true cases [40].

In the present study, a genealogy expert from official
registers, securing that all relatives were found, had iden-
tified the relatives. The interviews were conducted by
specialists in geriatric psychiatry according to the in-
structions of FH-RDC. Informants, already well ac-
quainted with the patient and the staff, were asked for
predetermined specific criteria of broadly defined diag-
noses for each relative. Relatives rated as probable were
included among positive cases in order to avoid underes-
timation of cases, although there is a subsequent risk of
having false-positive cases.

Horstmann/Grisbeck
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The diagnostic accuracy would increase by increasing
the number of informants. In the present study, 2 or more
informants per family were used in about 20% of all fam-
ilies. The accuracy was increased by adding information
from other sources, such as medical records, autopsy re-
ports, and death certificates. Thus, 88 of 100 cases diag-
nosed with FTD had been clinically investigated in an
extensive way according to the medical records. The di-
agnosis was confirmed neuropathologically in 44 cases.

In 15 of the 61 cases with depression, information was
obtained from the psychiatric records at the time of treat-
ment for depression. For another 9 persons, information
about depression was derived from the index patients’
medical records, and in additional 4 cases there was infor-
mation about the treatment of depression in the family his-
tory interview, but the medical record could not be found.

It is known that the diagnostic accuracy is increased
when the informant is interviewed at the same time as the
relative is treated for the diagnosis in question [40]. This
was far from possible in the present study. Another con-
tributing factor to an underestimation of cases is the fre-
quent lack of contact between informants and index pa-
tients’ relatives throughout life. Furthermore, informa-
tion about illness in relatives could have been lost because
of impaired recall.

The incidence of depression in the first-degree rela-
tives of FTD patients was surely under-estimated due to
the 10 relatives that were excluded because of the lack of
information regarding the onset age of depression. Con-
trary to what is often seen in the general population, male
and female relatives of FTD patients had similar rates of
depression. Light or moderate episodes of depression,
more commonly found in women (fig. 1) [41], could eas-
ily have been missed.

There was no aggregation of depression, neither in the
family group with parental FTD (fig. 2) nor in the group
of individuals with FTD (table 4).

We have considered the possibility of unknowns being
more prevalent in these groups.

The proportions of unknowns in the family group
with parental FTD and in the family group without FTD
were similar, nor was there any difference regarding the
proportions of unknowns in the group of individuals
with FTD compared to the group without FTD. This in-
dicates that the family group with parental FTD and the
group of individuals with FTD were no less scrutinized
with regard to depression than the comparison groups
without FTD.

In the present study, the size of the non-participating
families was generally smaller than that of the participat-

Depression in Families with
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ing families. One obvious explanation to this is that fam-
ilies of a smaller size have fewer potential informants.
However, a smaller size of family may also indicate ill-
ness. Due to the lack of specific information regarding
diagnostic evaluation of FTD and depression, it is not
possible to say how inclusion of these families would have
influenced the result.

Conclusions

The theory of an aetiological association between de-
pression and FTD was analysed in several ways, but could
not be supported. However, because of limitations to the
family history method and limited knowledge about the
dropouts, the hypothesis cannot be totally ruled out.
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