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Premorbid personality traits and neuropsychiatric
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Background: Neuropsychiatric symptoms (NPS) are common in patients with mild cognitive impairment (MCI)
and associated with greater functional impairment. NPS may precede the onset of cognitive decline. Thus, recognition
of NPS will become increasingly important. Premorbid personality traits might be another potential risk factors of
NPS in MCI patients. However, there are still restricted numbers of studies with conflicting data.

Objectives: To examine the association between premorbid personality traits and NPS in patients with MCI.
Methods: This is an observational study of adults aged > 50 years with MCI (n = 83). Data collection was
performed using a personal information questionnaire, the Thai version of Mini-Mental State Examination (TMSE),
Montreal Cognitive Assessment (MoCA), Neuropsychiatric Inventory Questionnaire (NPI-Q) and International
Personality Item (IPIP). Demographic data were analyzed by frequency and percentage. The associated factors of
NPS were analyzed using Chi-square, t - test, univariate and multivariate logistic regression.

Results: Among 83 subjects with the mean age 0of 72.0 + 7.1, 61.4% were female. The prevalence of NPS was 67.5%.
The most common symptoms were irritability (34.9%), sleep problems (31.3%) and anxiety (26.5%), respectively.
Premorbid emotionally stable and agreeableness personality trait were significantly lower in MCI with NPS compared
to those without NPS (P < 0.05). The low emotionally stable trait was found to be significantly associated with
anxiety and sleep problems in MCI patients (P < 0.05). After adjusting for age, gender, education, duration of
symptoms, MoCA score, history of psychiatric disorder, psychiatric drugs and cognitive enhancing drugs in a
multivariate model, low emotionally stable trait was independently associated with NPS in MCI (OR 0.62, 95% CI
0.38to 1.00).

Conclusions: MCI subjects with NPS differ in their premorbid personality traits compared to those without NPS.
The low premorbid emotionally stable could be considered as one risk factor for NPS in MCI patients.
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behavioral and psychological symptoms.

Mild cognitive impairment (MCI) refers to a
cognitive deficit in one or more domains without a
decline in activities of daily living (ADL). @ Itis an
intermediate stage between normal cognitive aging
and dementia. MCI is important because it has become
increasingly common in older populations and is
associated with an increased risk of progression to
dementia. Even though there are no proven treatments
for cognitive symptoms in MCI, other symptoms should
be evaluated and treated to improve quality of life in
MCI. @
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Neuropsychiatric symptoms (NPS) or behavioral
and psychological symptoms (BPS), including mood
symptoms (depression, sleep disturbances, anxiety),
psychotic symptoms (delusions, hallucinations), and
behavioral symptoms (aberrant motor behavior,
disinhibition) are common in patients with MCI. G-
They may be associated with greater functional
impairment, more rapid cognitive decline ©, earlier
institutionalization and caregiver burden than those
without NPS. ™ Moreover, NPS often presents in
the earliest clinical stages and may precede the onset
of cognitive decline.® Thus, recognition of NPS will
become increasingly important as preventative
strategies and treatments that may be most effective
in the early stages of the disease.” Many risk factors
have been reported for the manifestation of NPS
in MCI, for example, male gender, younger age,
Caucasian race 19, disease severity ®, domain of
cognitive impairment such as dysnomia. !V
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Premorbid personality traits might be another
potential risk factors of NPS in neurocognitive
disorders. There have been various personality models,
including the Five-Factor Model (FFM), as personality
characteristic dimensions, which are, namely:
1) neuroticism (tendency to feel negative emotions
such as anxiety); 2) extraversion (activity and
sociability); 3) openness to experience (broad-
mindedness); 4) agreeableness (reflecting likability
and friendliness); and, 5) conscientiousness (tendency
to be self-disciplined). !» Previously, positive
relationship between premorbid neuroticism and
NPS in dementia®® were reported, whereas premorbid
neuroticism and openness to experience were
associated with the NPS in MCL!% However, some
studies have failed to demonstrate links between
premorbid personality and NPS. ! There are still
restricted numbers of studies with conflicting data.
This research, therefore, aimed to study premorbid
personality traits and the involved factors for the NPS
in patients with MCI.

Materials and methods
Participants

We recruited 83 subjects aged > 50 years both
male and female at the Psychiatric Outpatient
Department, King Chulalongkorn Memorial Hospital,
Bangkok, Thailand from November 2017 to April
2018. The diagnosis of MCI was made using the
criteria of the International Working Group criteria
for general MCI' and additional inclusion criteria were:
1) TMSE score more than 23; 2) MoCA score less
than 25; and 3) normal ADL. Their caregivers,
who were > 18 years of age, regular contact with
the subjects were assessed. The subjects would be
excluded if they met the diagnostic criteria for dementia
or active symptoms of psychiatric disorders. All
participants and caregivers gave written informed
consent prior to participation in this study. This study
has been approved by the Ethics Committee or the
Institutional Review Board (IRB) of the Faculty of
Medicine, Chulalongkorn University, Bangkok,
Thailand (COA No. 576/2017), which is in compliance
with the International Guideline for Human Research
protection as required by the Declaration of Helsinki,
The Belmont Report, CIOMS Guideline and
International Conference on Harmonization in Good
Clinical Practice (ICH-GCP).
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Clinical assessment

All subjects were assessed by a psychiatrist using
demographic data questionnaire, a semi-structured
interview for : 1) personal history about age, gender,
marital status, occupation, income, education level,;
2) medical history of cognitive symptoms, duration of
MCI, ADL, history of medical illness and cognitive
enhancing drugs; 3) psychiatric history about history
of psychiatric disorders, severity and psychotropic
drugs. Neurological/physical and psychiatric
examination were comprehensively done. The
informants (the subjects’ caregivers) were assessed
by a semi-structured interview for age, gender,
duration and frequency of care.

Cognitive assessment

The Thai Mental State Examination (TMSE) ¢
was used as a screening tool for dementia. Subjects
were assessed in 6 domains including orientation,
registration, attention, calculation, language and recall,
with the cut point of 23 out of 30 points indicates
dementia. The Thai version of Montreal Cognitive
Assessment (MoCA) 17 was used to assess cognitive
function in 8 domains, with the total score of 30. One
point was added for those who have < 6 years of
education. Total scores that are less than 25 indicates
mild cognitive impairment. *®

Personality assessment

The Thai version of International Personality
Item (IPIP) " was used to access personality traits.
There are 60 items, 5 factors of personality traits
including emotional stability, extraversion, openness
to experience, agreeableness, and conscientiousness,
which can be calculated the full score by scoring
10 points on each factor of personality trait. If the
score is lower than 5, it means that the personality
trait in that factor is low, score 5 - 6 means that the
personality trait in that factor is average and more
than 6 points means that the personality trait in that
factor is high. The emotional stability in this IPIP test
has the opposite characteristic of the neuroticism in
five-factor model personality. The Thai version of IPIP
was completed by subjects’ caregivers to describe
personality traits of the participants five years prior to
MCI diagnosis. The IPIP was highly correlated with
the NEO-FFI®?, which was the reliable tool measuring
premorbid personality in patients with AD. "
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Assessment of NPS

The Thai version of Neuropsychiatric Inventory-
Questionnaire (NPI-Q) (Hemrungrojn S, et al.,
manuscript in preparation), consists of 12 domains
including delusions, hallucinations, agitation or
aggression, depression, anxiety, euphoria, apathy,
disinhibition, irritability, motor disturbance, nighttime
behaviors and changes in appetite. A previous study
found that NPI-Q had acceptable level of internal
consistency. Caregivers were assessed whether the
subjects had these symptoms during the past 4 weeks.
If there are > 1 symptom, it means that the subjects
has neuropsychiatric symptoms. In each symptom,
the severity will be assessed according to the severity
level 1 - 3 (mild to severe), total scores are 0 - 36. To
evaluate the caregiver distress score in each symptom,
there are 5 levels (1 - 5 means “not suffering so much”
to “cannot handle the problem”), total scores are
0-16@»

Statistical analyses
The data were analyzed using SPSS, version 22.0.
Descriptive statistic was used to describe general
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characteristics of participants including frequency,
percentage, mean and standard deviation (SD). The
associated factors between premorbid personalitytraits
and NPS were analyzed by Chi-square test, t - test,
Fisher’s exact test. Significant factors from theoretical
review and univariate analysis were entered into
multiple logistic regression model and demonstrated
as odds ratio (OR) and 95% confident interval (CI) in
order to identify the predictors of NPS. A P-value of
less than 0.05 was considered statistically significant.

Results
Participant characteristics

Demographic data are presented in Table 1.
Overall, mean age was 72.0 £ 7.1 years. Most of
them were female (61.4%), married (68.7%), had
income (71.1%). The education level was 13.7 5.5
years. 81.9% of the subjects retired or having no
career. Most of subjects had at least one medical
illness (96.4%) and psychiatric disorders (21.7%).
Subjects used psychotropic drugs (38.6%) and
cognitive enhancing drugs (30.1%). The mean MoCA
score were 21.6 = 3.1.

Table 1. Personal data of patients with mild cognitive impairment (n = 83).

Characteristics All samples NPS Non NPS
(n=83) (n=56) (n=27)

Age (years) 72.0£7.1 727+£73 70.6£6.6
Gender (M/F) 32(38.6)/51(61.4) 25(44.6)/31(55.4) 7(25.9)/20(74.1)
Marital status

Single 6(72) 4(7.1) 2(74)

Married 57(68.7) 39(69.6) 18(66.7)

Widowed 17(20.5) 12(21.4) 5(18.5)

Separated/Divorced 3(3.6) 1(1.8) 2(7.4)
Education level (years) 13.7£5.5 13.8£54 13.2+£538
Current occupation

No career/Retirement 68(81.9) 48(85.7) 20(74.1)

Government official 1(1.2) 0(0.0) 1(3.7)

Private business/Trading 12(4.5) 6(10.7) 6(22.2)

Employee 2(24) 2(3.6) 0(0.0)
Income (yes) 59(71.1) 41(73.2) 18(66.6)
Duration of MCI (years) 42+4.6 44+53 3.8+2.7
History of medical illness 80(96.4) 55(98.2) 25(92.6)
History of psychiatric disorders 18(21.7) 12(21.4) 6(22.2)
Psychotropic drugs 32(38.6) 22(39.3) 10(37.0)
Cognitive enhancing drugs 25(30.1) 15(26.8) 10(37.0)
MoCA 21.6£3.1 21.1£34 227+£22
NPI-Q

Neuropsychiatric symptoms 56(67.5) 56 (100.0) -

NPS severity scores 35+6.1 35+6.1 -

Caregiver distress scores 3.0+3.8 3.0+3.8 -

Data are expressed as n (%) or mean + SD
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Neuropsychiatric symptoms

The prevalence of NPS according to NPI-Q was
67.5%, the mean of NPS severity score was 3.0 £3.8
and the mean of caregiver distress score was
3.51 6.1. (Table 1) The prevalence of MCI patients
with NPS was 67.5%. The most common symptoms
were irritability (34.9%), sleep problems (31.3%),
anxiety (26.5%) and depression (22.9%) respectively
(Table 2).

Premorbid personality

The MCI patients with NPS had significantly
lower emotional stability and agreeableness score
than those without NPS (P <0.05), whereas conscien-
tiousness, openness, and extraversion score were not
significantly different between MCI patients with
NPS compared to those without NPS. (Table 3).

When analyzing each domain of NPS, the MCI
patients with anxiety and sleep problems had
significantly lower emotional stability than those
without anxiety and sleep problems (P < 0.05), but no
significant difference between MCI patients with
anxiety and sleep problems compared to those without
anxiety and sleep problems (Table 4). Other domains
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of NPS were not significantly associated with all
personality score.

Premorbid Personality Predicting NPS

Results of logistic regression are detailed in
Table 5. In univariate analysis, two factors showed
a statistically significant association (P < 0.05) with
neuropsychiatric symptoms in patients with mild
cognitive impairment. These included MoCA score
(OR 0.80, 95% CI 0.65 to 0.98) and premorbid low
emotional stability (OR 0.75, 95% CI 0.60 to 0.95).
No significant association was found with age, gender,
age, education, duration of symptoms, MoCA score,
history of psychiatric disorder, psychiatric drugs,
cognitive enhancing drugs and other premorbid
personality traits.

After adjusting the factors of variations, i.e., age,
gender, age, education, duration of symptoms, MoCA
score, history of psychiatric disorder, psychiatric drugs
and cognitive enhancing drugs in a multivariate
model, premorbid low emotionally stable personality
trait was independently significantly associated
with neuropsychiatric symptoms of mild cognitive
impairment (OR 0.62, 95% C10.38 to 1.00, P <0.05).

Table 2. Neuropsychiatric symptoms in patients with mild cognitive impairment (n = 83)

NPS symptoms n (%) NPS symptoms n (%)
Irritability 29(34.9) Agitation or aggression 14(16.9)
Sleep problems 26(31.3) Motor disturbance 10(12.0)
Anxiety 22(26.5) Changes in appetite 9(10.8)
Depression 19(22.9) Delusions 7(84)
Apathy 18(21.7) Hallucinations 6(7.2)
Disinhibition 14(16.9) Euphoria 5(6.0)
Table 3. Premorbid personality traits and neuropsychiatric symptoms in patients with MCI.

IPIP Personality score NPS (n=>56) No NPS (n=27) P -value
Emotional stability 54+23 6.8123 0.012*
Conscientiousness 6.7£1.8 7.1£1.8 0.405
Openness 5.1x2.1 58x19 0.116
Extraversion 59+1.7 63x1.5 0405
Agreeableness 6.8+1.9 7.6t14 0.040*

*P <0.05
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Table 4. Premorbid personality traits and anxiety and sleep problems in patients with mild cognitive impairment.

Anxiety Sleep problems
IPIP Personality score  Present Absent P -value Present Absent P -value
(n=22) (n=61) (n=26) (n=57)
Emotional stability 5.0x£2.4 6.2%23 0.047* 49+27 63£2.1 0.020*
Conscientiousness 64+19 70+1.8 0.285 69+1.8 6.8+1.8 0.895
Openness 53£24 53£2.0 0914 5.0£24 55£2.0 0332
Extraversion 59+1.7 6.1x1.6 0.574 59+1.7 6.1x1.6 0.606
Agreeableness 6.81+2.1 72+1.6 0.448 6.81+2.1 72+1.6 0.324
*P<0.05
Table 5. Predictors of neuropsychiatric symptoms in patients with mild cognitive impairment.
Characteristics Univariate Multivariate
OR (95%CI) P -value OR (95%Cl) P -value
Age 1.05(0.98- 1.12) 0.199 1.19(1.01-1.41) 0.046*
Gender 2.30(0.84- 6.32) 0.105 9.94(1.18-83.80) 0.035*
Education 1.03(0.93- 1.13) 0.638 1.11(0.95-1.30) 0.186
Duration of MCI 1.03(0.92- 1.15) 0.633 1.13(0.90-1.41) 0303
MoCA score 0.80(0.65- 0.98) 0.031* 0.80(0.58-1.09) 0.153
History of psychiatric disorder ddidisorder 1.05(0.35- 3.18) 0934 0.75(0.06-9.76) 0.825
Psychotropic drugs 0.91(0.35- 2.35) 0.844 1.19(0.15-9.41) 0.871
Cognitive enhancing drugs 1.61(0.60 - 4.28) 0.342 8.74(1.00-76.76) 0.051
IPIP Emotionally stable 0.75(0.60- 0.95) 0.016* 0.62(0.38-1.00) 0.049%*
IPIP Conscientiousness 0.89(0.69- 1.61) 0401 0.87(0.52-1.46) 0.587
IPIP Openness 0.83(0.66- 1.05) 0.118 0.62(0.33-1.18) 0.145
IPIP Extraversion 0.88(0.66- 1.18) 0401 1.23(0.62-2.44) 0.552
IPIP Agreeableness 0.76 (0.57- 1.02) 0.069 1.09(0.56-2.12) 0.798
Constant 0.003 0410
*P<0.05
Discussion high risk of NPS. The hypothesis that premorbid

Our findings demonstrated that approximately two
thirds of patients with MCI experienced at least one
NPS. This was confirmed with previous systematic
review that discovered the prevalence of NPS in
the elderly with MCI between 35.0% to 85.0%
depending on the NPS observed. ®® The symptoms
mostly found were irritability, sleep problems, anxiety,
and depression, consistent with previous studies.
Edwards ER, et al. ® found that frequent NPS in
patients with MCI contained anxiety, insomnia, and
depression. Also, Mendez Rubio M, et al. Y confirmed
frequent frustration and liability of mood in MCI.

In this study patients with MCI had premorbid
personality trait of low emotional stability related to
NPS. This was supported the study of Sutin AR,
et al. ®, suggesting that patients with MCI and
premorbid personality trait of high neuroticism had a

personality traits may be related to cognitive decline.
was confirmed by a previous study which suggested
that high neuroticism often undergo negative emotional
problems, with inappropriate responses to stress on
account of stress towards their behavioral changes
and cognitive impairment. Moreover, another study
also described that those with high neuroticism
would release more glucocorticoid than ordinary
people, resulting in hippocampal atrophy and global
atrophy when they get older. Their cerebral gray
matter ventral/dorsal-lateral prefrontal cortex
orbitofrontal cortex and cerebral white matter reduced
in size ®®, which may affect cortical function and
neuropsychiatric symptoms.

Premorbid personality trait of low agreeableness
is related to neuropsychiatric symptoms, in accordance
with the study of Archer N, et al. ?”, pointing that
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those with premorbid personality trait of low
agreeableness had a high risk of neuropsychiatric
symptoms because they did not prefer changes and
were barely able to adapt themselves. For these
reasons, cognitive impairment brought about amnesia
and difficult communication ability. The patients usually
did not accept changes and were unsociable, which
might increase the risk of neuropsychiatric symptoms
and the severity of cognitive impairment.

Having considered the neuropsychiatric symptoms
in each type of patients with MCI, we found that
patients with premorbid personality trait of low
emotional were related to anxiety and sleep problems.
This was in agreement with the study of Farnam A,
et al. @, that those with high neuroticism simply had
a risk of anxiety. Lockenhoff CE, et al.® found that
those with high neuroticism repeatedly had sleep
quality problems. Additionally the systemic review
study of Katov R, et al.®? showed that 7 in 18 of the
studies exhibited that those with high neuroticism
obviously had a higher risk of affective and psychiatric
disorders than ordinary people throughout their
life. NPS are the combination of affective and
psychiatric disorders. It, therefore, can be inferred
that those with high neuroticism have a high risk of
NPS as well. 43

According to multivariate logistic regression
analysis, there were premorbid personality trait of low
emotional stability that could predict the rise of NPS
in patients with MCI, after adjusting for age, gender,
education, duration of symptoms, MoCA score, history
of psychiatric disorder, psychiatric drugs and cognitive
enhancing drugs. This finding was consistent with the
study of Sutin AR, etal.® in the sense that premorbid
personality trait of high neuroticism was the crucial
factor predicting the risk of NPS, when other basic
factors were controlled, i.e., sex, age, nationality, and
education.

The limitations of this study should be
acknowledged. First, this is a descriptive study, causal
relationships could not be concluded. The instrument
for testing premorbid personality traits in the study
was used for retrospective assessment, which might
be less accurate than the prospective one. Second,
the small sample size did not allow separating the MCI
group into different subtypes. Finally, the data were
collected from only outpatient department, King
Chulalongkorn Memorial Hospital, so the findings of
the study cannot be generalized to other population
groups.
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Future researches should be conducted as
prospective study, collecting data about personality
traits of the MCI patients since no NPS symptoms
until it starts to appear with NPS to find causal
relationship between NPS and premorbid personality
trait. The number of subjects should also be increased
and extended to other clinics or communal patients.
Further studies about biomarkers or neuroimaging
studies of MCI patients with NPS and personality trait
could explain the biological mechanisms of premorbid
personality traits and NPS.

Conclusion

In conclusion, our findings suggest that NPS is
common in MCI. MCI subjects with NPS differ in
their premorbid personality traits compared to those
without NPS. Lower premorbid emotional stability
could be considered as a risk factor for NPS in MCI
patients. Additional studies are needed to find causal
relationship and determine the biological mechanisms
of premorbid personality traits and NPS.
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