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Abstract
Patients with neurodegenerative disease show distinct patterns of personality change, some of
which may be traced to focal neurologic damage, while others may be mediated by cultural
reactions to functional impairment. While such changes are early and pervasive in behavioral
variant frontotemporal dementia (bvFTD), and milder changes are seen in Alzheimer’s (AD), no
study has examined all Big 5 factors of personality in mild cognitive impairment (MCI) patients.
Also, the influence of culture and ethnicity on disease-related personality changes has seldom
been examined. Premorbid and current personality were measured in 47 Greek patients with
bvFTD, AD, and MCI according to informant reports using the TPQue5, a 5-factor inventory in
the Greek language and accounting for Greek cultural factors. bvFTDs showed greater decreases
in conscientiousness than ADs and MCIs. ADs and MCIs showed increased neuroticism, while the
bvFTD patients were rated as having become much less neurotic in the course of their disease. The
pattern of personality change in MCIs was very similar to that of ADs, supporting recent evidence
that personality changes occur as early as the MCI disease stage. In all groups, personality changes
were similar to those previously described in non-Mediterranean cultures, supporting the
hypothesis that they may result directly from disease-specific neurologic processes.
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INTRODUCTION
Personality traits are mostly consistent in adulthood and old age, although small shifts in
personality occur across the life span 1–3. While there are many personality theories in use
today, the Five Factor Theory is perhaps the most comprehensive and widely used theory of
normal personality, and its factors (Openness, Conscientiousness, Extraversion,
Agreeableness, and Neuroticism) seem to emerge quite consistently across cultures 4–6. This
model has also frequently been used to measure personality of adults in later life 7–10. While
several longitudinal studies have revealed substantial consistency in Big 5 personality traits
continuing into old age, there do appear to be small but significant group changes in certain
traits, such as increases in neuroticism and agreeableness and decreased Extraversion and
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Openness in healthy older subjects 11. Other studies reveal increased Agreeableness and
Conscientiousness as well as a decrease in Openness in later life 3, 12.

Though these small shifts may occur on a group level as a function of normal aging, large
changes in personality are not typical, and may signify underlying neurologic disease 10. In
particular, uniform, unidirectional changes in personality occurring in the majority of
individuals with a specific medical condition or disease are likely to derive from processes
unique to the disease itself. These may be culturally-mediated reactions (e.g., aphasic
patients who are unable to communicate in social interactions may become more
introverted) or direct neurologic sequelae (e.g., patients with focal damage to frontal
structures that mediate social dominance may become more introverted). For instance,
recent studies have demonstrated that patients with neurodegenerative disease show distinct
patterns of personality change that are disease-specific, and which can be directly traced to
focal neurologic damage 13, 14. Personality change is a core and early feature of behavioral
variant frontotemporal dementia (bvFTD) 15. Recent studies suggest that change may occur
in all five personality factors in bvFTD, with agreement across studies that significant
decreases in Conscientiousness occur in relation to healthy controls, and with mixed
findings suggesting that bvFTD patients may also have decreased Openness, Extraversion
and Neuroticism in comparison to both normal controls and Alzheimer’s disease (AD)
patients14, 16. Studies using different personality measures have found decreased
Agreeableness in bvFTD 14, 17, 18, a change that has been linked to medial orbitofrontal
volume loss.

Personality change in AD patients is less striking when compared to bvFTD, as the frontal
and anterior medial temporal areas primarily affected in bvFTD are relatively spared in AD.
However, AD patients often present with significant changes in personality, showing
increased Neuroticism and a decrease in Extraversion, Openness, and Conscientiousness,7–9

while results on loss of Agreeableness are mixed1920. There is some evidence these changes
wax and wane in predictable patterns over the course of the disease 21. While some of these
recent studies suggest that such changes may occur early in the disease process and may be
observable even at the MCI stage22, studies have not yet examined all of the Big 5 factors in
MCI patients.

The influence of culture and ethnicity on these age-related and disease-related personality
changes has seldom been examined. There have been efforts to measure the personality of
healthy Greek adults across the adult lifespan, and to compare their personality traits with
those of other cultures. These have primarily utilized Big Five-based measures such as the
NEO-PI or the Traits Personality Questionnaire (TPQue) 23, a Greek-language five-factor
self-report questionnaire developed by Tsaousis to explicitly account for ethnic and cultural
characteristics found among Greek people. However, to our knowledge in Greece there has
been no research focusing on personality change in older adults suffering from
neurodegenerative diseases.

This study examined personality changes appearing in patients with AD, bvFTD and MCI
compared to their premorbid personality using the TPQue5, the shortened version of a Greek
measure of the five factor model of personality 24. Based on the findings of previous studies
in other cultures, we expected to find that when current and premorbid states of our subjects
are compared to derive a measure of personality change, separate, predictable patterns of
personality changes would occur for the three diagnostic groups. We predicted AD patients
would show a significant increase in Neuroticism and a decrease in Extraversion,
Conscientiousness, and Openness. Also, we hypothesized that bvFTD patients would show
decreases in these four factors as well as Agreeableness, while no significant personality
changes were expected in any of the five factors for the MCI group.
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METHODS
Subjects

A total of 42 patients, of whom 8 were diagnosed with behavioural variant frontotemporal
dementia (bvFTD) according to the Neary consensus criteria 15, 17 with Alzheimer’s disease
(AD) according to NINCDS-ADRDA criteria 25, and 17 with Mild Cognitive Impairment
(MCI) according to the Petersen criteria 26 were recruited into the study. These criteria were
used in order to exclude MCI patients whose pattern of cognitive deficits was inconsistent
with early AD, such as executive MCI. MCI patients were included only if memory deficits
were their primary domain of impairment, though patients were not excluded if they had
some additional non-memory impairments. Age, education, and sex distribution within
subject groups can be found in Table 1.

Procedures
Patients were identified by diagnosis from a pool of clinic patients and were then recruited
as study participants, consenting to undergo additional research tests, and agreeing for their
clinical data to be analysed for research purposes. The study was approved by appropriate
authorities at Athens General Hospital to assure ethical treatment of participants. A complete
multidisciplinary diagnostic evaluation was performed, including a neurological
examination, clinical interview with patients and caregivers, and neuropsychiatric
evaluation. Subjects also underwent a comprehensive battery of functional,
neuropsychological, social cognition, and personality tests.

There is substantial evidence that patients with AD and bvFTD are likely to provide
inaccurate self-assessments due to insight-related cognitive deficits, thus their self-reports
were not deemed reliable, and personality evaluation was obtained from a caregiver proxy
informant (see a more detailed rationale for this procedure elsewhere27). Caregiver
informants completed the TPQue5 twice, first describing the subjects’ current and then
premorbid personality traits. For the retrospective account, informants were asked to
describe the subjects “before they became ill.”

Measures
The TPQue5 24 is a measure of the Big Five Factor model of personality, including scales
measuring Openness, Conscientiousness, Extraversion, Agreeableness and Neuroticism as
well as lie and social desirability scales. It is a short version (101 items) of the TPQue 23,
which was developed and validated specifically for use with Greek adults. Factor analysis of
the TPQue5 short form demonstrates that it maintains the original factors, and displays good
internal consistency (alphas for split-half reliability ranging from .73 [Openness] to .85
[Neuroticism] and excellent test-retest reliability (ICCs ranging from .71 [Agreeableness]
to .86 [Conscientiousness]). The TPQue5 was preferable to the TPQue for this study because
our aging and low-education population responds better to its short length.

The control sample developed to standardize the TPQue5 consisted of 735 primarily young
Greek university students ranging in age from 18 to 55 years of age (mean=27.1, SD=9.7).
Standardized, gender-specific T-scores were generated for all subjects based on this
normative sample23, 24.

Neuropsychological testing included measures of all major cognitive domains (Table 1),
which have been detailed elsewhere28. Functional and neuropsychiatric measures included
the Activities of Daily Living (ADCS-ADL), Geriatric Depression Scale (GDS) 29,
Neuropsychiatric Inventory (NPI) Total Score 30, Mini Mental State Examination (MMSE),
and Addenbrooke’s Cognitive Examination (ACE-R)31.
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Data Analyses
General linear models were used to compare the three groups for possible confounding
effects of age, education, and disease severity (represented as MMSE score), and chi-square
tests were used to test for group differences in gender. Though gender and age were equally
represented across all diagnostic groups, education level and MMSE showed significant
group differences, thus were included as confounding covariates in all analyses of
personality, neuropsychological, neuropsychiatric, and functional measures.

All interpersonal trait scores are reported in the form of standardized T-scores that were
calculated based on comparison to the Greek normative sample described earlier23, 24. Thus,
scores were considered clinically abnormal if they fell more than 1.5 SD from the mean, i.e.,
scores below 35 (6th %ile) or above 65 (94th %ile). Statistically significant differences
between scores (e.g., significant change over time, or between groups) are also reported
regardless of whether the scores fell outside of this clinically normal range.

To appropriately handle the repeated nature of the personality data, a random coefficients
model using SAS Proc Mixed 32 was used to generate estimates of the five personality
scores for each diagnostic group for both the premorbid stage (informants’ retrospective
account) and current stage of the disease.

RESULTS
Premorbid Scores

All premorbid personality factor scores of the MCI, AD, and bvFTD groups fell within the
clinically normal range (i.e., T-score range of 35 – 65), suggesting that according to the
informants’ retrospective reports, all subjects began within the range of normal personality
(Table 2). MCI subjects were at the upper limit of normal Conscientiousness (T=64.0
(SD=3.0)), and upon statistical comparison, had significantly higher Conscientiousness
scores than bvFTD subjects (T=52.5 (SD=3.9)) (p<0.05). No other personality factors
showed premorbid differences across disease groups. It is unclear whether this difference
reflects a true difference in premorbid personality across diagnostic groups, or whether it is
due to informants’ uncertainty in estimating the time of symptom onset in the bvFTD
patients (i.e., their “before” ratings may have reflected a time at which the bvFTD patients
were already losing Conscientiousness, albeit at a clinically insignificant level.). Also, this
sample diverged substantially from the expected average group T-score around 50, which
suggests that our patient sample may be fundamentally different from the younger, highly
educated control subjects on which the TPQue5 is standardized. Because of this, caution
should be used in interpreting patient group scores found to be clinically abnormal (i.e.,
falling outside of the +/− 1.5 SD range described earlier).

Personality Change and Group Differences
Openness—Subjects’ scores for Openness to new experiences were at the lower limit of
normal for both retrospective premorbid and current ratings, ranging from T=35.5 to 38.4.
No group’s scores changed significantly between the “before” and “current” timepoints, and
no disease group had significantly different scores from any other disease group (Figure 1).

Conscientiousness—Current scores for Conscientiousness were within clinically normal
range for both MCI and AD patients, while bvFTD patients’ current scores were abnormally
low (T=28.2). All groups’ scores dropped significantly at the current timepoint (p<0.001),
and both AD and bvFTD patients’ current scores were significantly lower than those of MCI
patients. bvFTD patients were also rated significantly lower in Conscientiousness than AD
patients (p<0.05).
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Extraversion—Subjects’ scores for Extraversion were within normal limits for the three
groups’ retrospective premorbid ratings. There was a statistically significant drop in all
groups’ scores between the premorbid and current state of disease, leading to clinically low
scores for the AD and bvFTD patients current ratings. No significant differences were
statistically noted among the different disease groups.

Agreeableness—Premorbid scores for Agreeableness were within a clinically normal
range for all disease groups. While all groups’ Agreeableness dropped between premorbid
and current timepoints, this change was only significant for the AD patients (p<0.05). AD
patients also scored significantly lower than MCI patients at the current timepoint.

Neuroticism—Although all groups started within a normal range for retrospective
premorbid ratings, AD and MCI patients were rated as significantly more neurotic currently
(p<0.005) whereas bvFTD patients were rated as less neurotic than they had been
premorbidly. The current ratings for bvFTD patients’ Neuroticism were significantly lower
than either AD or MCI patients.

DISCUSSION
As expected, examination of personality change in Greek AD, bvFTD, and MCI patients
with a Big Five measure revealed significant personality changes on most factors, with
divergent patterns across groups. The bvFTD patients’ decrease in conscientiousness was
significantly bigger than the decrease noted for the AD and MCI patients. Also, the changes
noted in neuroticism for the three groups followed divergent paths: a significant increase
was observed for the AD and MCI groups, while the bvFTD patients were rated as having
become much less neurotic in the course of their disease. MCI patients unexpectedly
presented with a decrease in conscientiousness and extraversion, as well as an increase in
neuroticism, a pattern of change very similar to that of AD patients. These results suggest
that predictable patterns of personality change do occur as a result of the disease process.
These changes were seen in a Mediterranean sample that diverges culturally from the
European and North- and South-American populations in which such personality changes
have previously been observed, which supports the argument that neurologic factors
superseding cultural environment may be involved. Though non-biological factors (e.g., a
psychological reaction to becoming ill) may have influenced these group-level changes in
personality across cultures, degenerative changes in specific neuroanatomic regions likely
play a significant role 13, 14

Personality change in bvFTD
The bvFTD group showed significant decreases in conscientiousness and extraversion,
which are findings common to other neurodegenerative diseases 7–9. Though there was a
quantitative drop in agreeableness in this group, these changes were not statistically
significant in our sample, despite evidence from previous reports indicating that bvFTD
patients become significantly more disagreeable in the course of their disease 14, 17, 18. The
previous research has occurred primarily with fairly high-functioning bvFTD patients, while
the mean MMSE of this sample averaged 17.6/30, suggesting patients were at a moderate
level of disease severity. If loss of agreeableness occurs early in the disease as a result of
behavioural disinhibition, but becomes less apparent as patients become more apathetic with
advancing disease, then this may cause the group average for agreeableness to be diminished
in a sample comprised of more advanced bvFTD patients. The wider standard deviations on
personality measures seen in our bvFTD patients than in the other groups might be evidence
that this group included patients at many levels of disease severity.
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Unlike the other two groups, bvFTD patients’ neuroticism decreased to a clinically abnormal
level compared to levels typically seen in controls. Gradual lack of reactivity to social or
emotional context is very characteristic of bvFTD patients. They lose sensitivity to criticism,
exhibit diminished insight 33 and self-awareness 27 as well as self-conscious emotional
responding 34 even in the context of a most dramatic event. Thus, they are less likely to
appear anxious or depressed, or to experience shyness or feelings of guilt. This decrease in
Neuroticism has also been seen in a sample of bvFTD patients in Great Britain 14.

Our results reflect a clear uniformity in our groups’ premorbid personality factor scores,
within the range of normal personality. However, we saw unexpectedly high levels of
conscientiousness and low levels of openness across groups at the premorbid stage, even to
the point where bvFTDs were significantly lower than MCIs in conscientiousness
premorbidly. This difference could be the reflection of a random true difference in
premorbid personality across diagnostic groups, either due to a systematic bias in the
individuals represented in this relatively small sample, or due to a disease-related difference
in premorbid personality in which some individuals who later develop bvFTD have a
lifelong pattern of poor conscientiousness. However, it may also be that this result is due to
informants’ uncertainty in estimating the time of symptom onset in the bvFTD patients. This
explanation seems more plausible considering the recent findings showing that Greek
caregivers appear to underestimate the timing of bvFTD patients’ first symptoms, placing
them approximately 6 years later than caregivers in the USA. The authors suggest that the
initial behavioural symptoms of bvFTD are ignored or are more likely to be accepted as a
normal part of life in Greece 35. This retrospective bias among Greek caregivers may have
exerted a systematic effect on the estimates of change in this study.

Personality change in AD and MCI
Confirming our hypotheses concerning the AD group, decreases were found in
conscientiousness, extraversion, and agreeableness, while neuroticism significantly
increased. The MCI group showed a very similar pattern of change to the AD patients,
contrary to our expectations.

MCI patients presented with a significant change in three out of five personality factors: a
decrease in conscientiousness and extraversion, as well as an increase in neuroticism,
supporting recent research suggesting personality change in MCI may occur earlier than
previously expected 21, 35. While the patients diagnosed with MCI do not yet show clear
clinical symptoms that would allow prediction of underlying neuropathology, this group was
comprised only of patients with an amnestic-only or amnestic-plus pattern of cognitive
deficits, and were selected in order to decrease the likelihood that their symptoms were
caused by a non-Alzheimer’s neuropathology. Furthermore, the fact that the MCI group’s
pattern of personality change, particularly the increase noted in neuroticism, more closely
matches the pattern seen in the AD than the bvFTD group, provides support for the
hypothesis that this group is primarily composed of patients with an underlying AD
pathology. In fact, the distinction between pre-AD MCI patients and those already
diagnosed with AD is not necessarily clear in clinical practice. There may have also been a
diagnostic bias at work in which patients with a higher level of education had the cognitive
reserve necessary to compensate and remain functional in their everyday life, explaining the
higher mean level of education in the MCI group, while lower-educated patients may have
been more likely to meet criteria for AD early on.

Looking at the patterns of personality change of the AD and bvFTD groups, it is possible to
observe specific traits differentiating them. In particular the direction of personality change
between the two groups is opposite for the trait of neuroticism, with a significant increase
for the AD patients and a decrease for the bvFTD patients. Recent studies have examined
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the intrinsically connected brain network involved in evaluation of personally salient
information in AD and bvFTD patients. Higher connectivity in this “salience network”,
which has been associated with higher levels of anxiety in healthy adults 36, has been seen in
AD patients, while bvFTD patients show a corresponding decrease of intrinsic connectivity
in this network 37. While anxiety and neuroticism are not synonymous, trait neuroticism
represents one’s ability to manage negative emotions, thus these two constructs overlap and
may share neural circuitry. The divergence of neuroticism between AD and bvFTD patients
may be a clinical marker for this altered functional connectivity, thus may be very useful for
differential diagnosis.

No significant differences were found for openness in any of the patient groups. Previous
findings for this factor in bvFTD and AD have been mixed 9, 14, 38. Researchers have found
normal decreases in openness observed in the healthy elderly 1, 10, 11. However, our
subjects’ scores for openness to new experiences were at the lower limit of normal for both
current and retrospective premorbid ratings, with no significant differences between disease
groups, which might be explained by the culturally specific representation of the elderly in
Greece. Openness to experience reflects qualities such as appreciation of art and beauty,
receptivity to the inner world of imagination, openness to new experiences on a practical
level, openness to inner feelings and emotions, intellectual curiosity, and readiness to re-
examine one’s own values as well as those of authority figures. In Greek culture, the elderly
would rarely be seen by their family as carrying those traits, since their retreat from an
active professional life is usually followed by a retreat from social activity in general. They
become less exposed to new, everyday stimuli and therefore are presented with less
opportunity to express these traits. Taking into account the fact that our study participants
tended to have low to moderate levels of education, were over 60 years old, and the majority
were female (71%), we believe that these findings for openness might best be explained by
these cultural factors, and are less likely to have been directly caused by focal
neurodegeneration.

Limitations and Future Directions
This study is limited by the fact that sample sizes were fairly small, thus we were unable to
detect smaller effect sizes. Also, due to resource limitations, we were unable to collect
personality data on a healthy older control group for this study. While our patients’ T-scores
were derived by standardizing their performance against a large sample of normal Greek
adults 23, 24, this highly educated and younger control sample was not ideal for this purpose.
However, this lack of an age- and education-matched normal control group did not impact
our ability to compare the “before” and “after” timepoints to assess clinical change within
patients, nor did it affect our comparisons across disease groups, which were the primary
aims of our study. Furthermore, clinical staging for these patients was performed using the
MMSE, which is less likely to accurately incorporate the behavioral deficits seen in bvFTD
than other staging tools like the Clinical Dementia Rating Scale (CDR). Another limitation
is the lack of neuroanatomical data for these patients, which may have provided more
evidence for why our results did not entirely confirm our literature-based hypotheses.
Finally, our patients’ education level differences, although taken into account in our data
analyses, could have influenced diagnostic group assignment. A further investigation of
personality change of these diagnostic groups over the course of the disease, as well as the
disease’s effect on personality for patients with different neurodegenerative conditions,
would help clarify these issues. A follow-up of our MCI group would allow us to test our
hypothesis that these surprisingly early changes for certain personality traits represent a
prodrome of AD. If this is the case, personality testing may be a useful new tool supporting
early prediction of AD.
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Conclusions
This is the first effort to compare personality changes in bvFTD, AD, and MCI in the Greek
population. Our finding that MCI patients present with decreased conscientiousness and
extraversion, as well as increased neuroticism, support recent research suggesting
personality change in MCI may occur earlier than previously expected, and may represent a
prodrome of AD. The discovery that neuroticism changes in opposite directions in bvFTD
and AD may prove to be a useful differential diagnostic marker. Our study did not find that
agreeableness decreased significantly for bvFTD patients as expected, but further
investigation is necessary to better understand how ratings of agreeableness may be subject
to cultural, educational, or selection bias factors. Though personality change has long been
neglected as a potential clinical marker differentiating neurodegenerative diseases, this study
suggests that further investigation of these changes in various cultural milieus is warranted.
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Figure 1.
T-scores of Big Five personality factors before illness onset (Premorbid) and at time of
initial clinical presentation (Current) for patients with Alzheimer’s disease (AD), behavioral
variant frontotemporal dementia (bvFTD), and mild cognitive impairment (MCI).

Lykou et al. Page 11

Alzheimer Dis Assoc Disord. Author manuscript; available in PMC 2014 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lykou et al. Page 12

Ta
bl

e 
1

D
em

og
ra

ph
ic

, f
un

ct
io

na
l, 

an
d 

ne
ur

op
sy

ch
ol

og
ic

al
 c

ha
ra

ct
er

is
tic

s 
of

 s
am

pl
e

M
ea

n 
(S

D
)

M
C

I
A

D
bv

F
T

D
F

-v
al

ue
P

-v
al

ue

D
em

og
ra

ph
ic

s

 
se

x 
(m

/f
)

5/
12

5/
12

2/
6

x2 =
0.

06
n.

s.

 
A

ge
71

.3
 (

8.
3)

74
.1

 (
7.

2)
67

.6
 (

5.
5)

2.
10

n.
s.

 
# 

ye
ar

s 
ed

uc
12

.6
 (

4.
7)

8.
5 

(4
.8

)
6.

2 
(0

.7
)

6.
87

0.
00

28

G
en

er
al

/F
un

ct
io

na
l M

ea
su

re
s

 
A

D
C

S-
A

D
L

72
.4

 (
3.

7)
58

.9
 (

14
) 

*
48

.2
 (

19
.9

) 
*

7.
68

0.
00

18

 
G

D
S 

(m
ax

=
30

)
7.

6 
(5

.9
)

5.
9 

(5
.3

)
5.

9 
(5

.7
)

1.
70

n.
s.

 
N

PI
 to

ta
l

15
.8

 (
16

.8
)

20
.8

 (
18

.9
)

30
.7

 (
9)

1.
62

n.
s.

 
M

M
SE

 (
m

ax
=

30
)

27
.2

 (
1.

3)
20

.2
 (

4.
8)

*
17

.6
 (

6.
5)

*
21

.8
6

<
0.

00
01

 
A

C
E

-R
 (

m
ax

=
10

0)
81

.2
(1

0.
1)

59
.3

 (
13

.3
)

48
.9

(6
.5

)
0.

10
n.

s.

M
em

or
y

 
C

V
L

T
-M

S 
1–

4 
R

eg
is

t (
m

ax
=

36
)

27
 (

5.
6)

17
.7

 (
7.

2)
 *

17
.9

 (
8.

5)
 *

5.
63

0.
00

77

 
C

V
L

T
 I

m
m

 R
ec

 (
m

ax
=

9)
4 

(2
.9

)
1.

9 
(2

.4
)

2.
7 

(2
.9

)
1.

37
n.

s.

 
C

V
L

T
 D

el
 R

ec
 (

m
ax

=
9)

3.
1 

(3
)

0.
7 

(1
.6

) 
*

1.
7 

(1
.9

)
3.

99
0.

02
77

 
B

en
so

n 
Fi

g 
R

ec
al

l (
m

ax
=

17
)

5.
5 

(3
.6

)
2.

9 
(3

.7
)

5.
6 

(4
.8

)
0.

81
n.

s.

V
is

uo
sp

at
ia

l

 
B

en
so

n 
Fi

gu
re

 C
op

y 
(m

ax
=

17
)

16
 (

2.
1)

13
 (

3.
8)

 *
14

.9
 (

2.
5)

3.
83

0.
03

15

 
C

lo
ck

 D
ra

w
in

g 
T

es
t

6.
6 

(0
.8

)
4 

(2
.5

) 
*

3.
4 

(2
.7

) 
*

5.
99

0.
00

56

L
an

gu
ag

e

 
B

os
to

n 
N

am
in

g 
(m

ax
=

15
)

12
.8

 (
2.

3)
10

 (
3.

1)
9.

8 
(3

.6
)

0.
71

n.
s.

 
L

ex
ic

al
 F

lu
en

cy
10

.6
 (

3.
4)

6.
2 

(3
.3

)
3.

5 
(3

.1
)

2.
02

n.
s.

 
Se

m
an

tic
 F

lu
en

cy
11

 (
4.

1)
7.

8 
(3

.3
)

5.
7 

(4
.9

)
0.

24
n.

s.

E
xe

cu
tiv

e

 
M

od
if

ie
d 

T
ra

ilm
ak

in
g 

Sp
ee

d
14

.4
 (

14
.3

)
1.

6 
(3

.6
)

0.
7 

(1
.9

)
3.

20
0.

05
28

Alzheimer Dis Assoc Disord. Author manuscript; available in PMC 2014 July 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lykou et al. Page 13

M
ea

n 
(S

D
)

M
C

I
A

D
bv

F
T

D
F

-v
al

ue
P

-v
al

ue

 
St

ro
op

 T
im

e 
(s

ec
)

42
.7

 (
14

.4
)

10
9.

6 
(6

4.
6)

 *
14

0.
7 

(6
5.

9)
 *

6.
90

0.
00

30

* p<
0.

05
 c

om
pa

re
d 

to
 M

C
Is

 u
si

ng
 T

uk
ey

-K
ra

m
er

 p
os

t-
ho

c 
te

st
 c

on
tr

ol
lin

g 
fo

r 
ag

e 
an

d 
M

M
SE

A
B

B
R

E
V

IA
T

IO
N

S:
 A

D
C

S-
A

D
L

 –
 A

lz
he

im
er

’s
 D

is
ea

se
 C

oo
pe

ra
tiv

e 
St

ud
y 

– 
A

ct
iv

iti
es

 o
f 

D
ai

ly
 L

iv
in

g 
In

ve
nt

or
y;

 G
D

S 
– 

G
er

ia
tr

ic
 D

ep
re

ss
io

n 
Sc

al
e;

 N
PI

 –
 N

eu
ro

ps
yc

hi
at

ri
c 

In
ve

nt
or

y;
 M

M
SE

 –
 M

in
i

M
en

ta
l S

ta
tu

s 
E

xa
m

in
at

io
n;

 A
C

E
-R

 –
 A

dd
en

br
oo

ke
’s

 C
og

ni
tiv

e 
E

xa
m

in
at

io
n 

– 
R

ev
is

ed
; C

V
L

T
-M

S 
– 

C
al

if
or

ni
a 

V
er

ba
l L

ea
rn

in
g 

T
es

t –
 M

en
ta

l S
ta

tu
s 

E
di

tio
n;

Alzheimer Dis Assoc Disord. Author manuscript; available in PMC 2014 July 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lykou et al. Page 14

Table 2

Premorbid and current personality characteristics across Big 5 factors

Mean T-score (SD) Premorbid Current Pr > I t I

Openness

AD 36.7 (2.3) 36.1 (2.3) 0.5930

bvFTD 35.5 (3.4) 36.1 (3.4) 0.7321

MCI 38.4 (2.7) 37.2 (2.7) 0.3022

Conscientiousness

AD 60.1 (2.6) 42.6 (2.6) * <.0001

bvFTD 52.5 (3.9) • 28.2 (3.9) ¤ * <.0001

MCI 64.0 (3.0) 54.5 (3.0) ¤ 0.0011

Extraversion

AD 51.2 (3.3) 33.9 (3.3) <.0001

bvFTD 47.8 (4.8) 25.0 (4.8) <.0001

MCI 46.7 (3.7) 35.9 (3.8) 0.0005

Agreeableness

AD 53.5 (3.3) 47.2 (3.3) * 0.0411

bvFTD 54.2 (4.9) 48.4 (4.9) 0.1906

MCI 62.1 (3.8) 58.7 (3.8) 0.2694

Neuroticism

AD 44.6 (2.8) 53.8 (2.9) 0.0014

bvFTD 42.9 (4.2) 36.0 (4.2) ¤ * 0.0834

MCI 43.9 (3.2) 53.3 (3.2) 0.0011

*
Different from MCI current

¤
Different from AD current

•
Different from MCI premorbid
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