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중년기의 성격 그리고 알츠하이머병의 위험과 스트레스
38년의 추적관찰

Midlife personality and risk of Alzheimer disease and distress
A 38-year follow-up

목적: 38년간 추적관찰한 여성 표본에서 중년의 신경증적 경향(neuroticism)과 외향성(extraversion), 그리고 노년의 치매 발생

과 오래 지속되는 스트레스(distress)와의 관계를 확인하고자 하였다.

방법: 연령 38세에서 54세인 800명 여성의 인구기반 표본으로, 1968년에 검진하고 이어 1974, 1980, 1992, 2000 그리고 2005

년에 검진하였다. 신경증적 경향과 외향성은 Eysenck Personality Inventory를 이용하여 기준시점에서 평가하였다. 스트레스는 

각 연구 시점에서 표준화된 설문에 따라 평가하였다. 치매는 신경심리검사, 정보제공자와의 면담, 병원기록, 그리고 레지스트

리 자료에 근거하여 DSM-III-R 기준에 따라 진단하였다.

결과: 38년의 추적관찰 기간 동안, 153명의 여성에서 치매가 발생하였는데 알츠하이머병(Alzheimer disease) 치매는 104명에서 

진단되었다. 중년에 신경증적 경향의 정도가 심한 것은 AD치매의 위험도가 증가하는 것과 38년에 걸쳐 오래 지속되는 스트레

스와 관계가 있었다. 신경증적 경향과 AD 치매의 관계는 오래 지속되는 스트레스를 보정한 후 감소되었다. 외향성은 오래 지

속되는 낮은 정도의 고통과 관계가 있었지만, AD 치매에는 영향이 없었다. 두 성격을 조합하면, 높은 신경증적 경향/낮은 외향

성이 AD 치매의 위험도와 가장 관련이 깊었다.

결론: 이 연구는 중년의 신경증적 경향이 AD 치매의 위험도를 높이는 것과 관계가 있고, 스트레스가 이러한 관계를 중재한다

는 사실을 시사한다. 이 결과는 AD 치매의 위험이 있는 여성 집단을 확인할 수 있다는 점에서 임상적인 의의가 있다.
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CI 0.97–1.09) and in the group without distress (HR
1.00, 95% CI 0.93–1.09). Extraversion was not asso-
ciated with any risk of developing dementia (table 3).

Table 4 shows the combined effect of neuroticism
and extraversion on risk of AD dementia. Women
with high neuroticism/low extraversion had increased
risk of developing AD dementia, compared to women
with low neuroticism/high extraversion, in the age-
adjusted model (model 1). After further adjustment
for social and medical covariates in model 2, the asso-
ciation was no longer significant. Individuals with
high neuroticism/high extraversion or low neuroti-
cism/low extraversion had no increased risk of AD
dementia, in any of the models.

DISCUSSION We found that a higher degree of neu-
roticism in midlife was associated with higher inci-
dence of late-life AD. The association between
neuroticism and AD dementia diminished after

adjusting for long-standing distress, suggesting that
the association between AD dementia and
neuroticism is at least partially mediated by a
lifelong increased proneness to experience everyday
life stressors as well as stressor-related distress.27 It
is possible that neuroticism makes the individual
more vulnerable to stressors and distress, which
leads to later development of dementia. In this
study, neuroticism was associated with a higher
degree of distress and extraversion with lower levels
of distress, of many years. Our results should be seen
in light of the previous findings that midlife distress
and number of psychosocial stressors increase the
risk of AD dementia.11,13

Our results expand on the findings of several previ-
ous studies reporting associations between neuroticism
and dementia.4–10 Differences between those studies
and our own include our longer follow-up period
(38 vs 12 years for the Baltimore Study10 and#6 years
for other studies4–9) and our lower age at baseline
(46 vs 57 years for the Baltimore Study10 and older
than 70 years for other studies4–9). Only our study and
the Kungsholmen Study4 were population-based. One
of the above-cited studies was a clinical study that
focused on patients with AD dementia. Personality
was evaluated retrospectively by information from
close relatives.9

The finding that a combination of low extraver-
sion/high neuroticism had the highest risk of AD
dementia is partly supported by the Kungsholmen
Study,4 which found that persons with low neuroti-
cism/high extraversion had a decreased risk of demen-
tia. In that study, neuroticism was not a risk factor for
dementia in the presence of high extraversion, which
is in line with our findings.

There are several possible explanations for the rela-
tionship between neuroticism and AD dementia.
First, personality may influence the individual’s risk
of dementia through its effect on behavior and life-
style; e.g., individuals with low neuroticism more
often have a lifestyle with healthier metabolic, cardi-
ovascular, and inflammatory risk profiles.27 Second,
both neuroticism and stress have been associated with
functional and structural changes in the hippocam-
pus.28 One reason may be that these factors increase
levels of glucocorticoid hormones in the brain. Func-
tional damage to the hippocampus affects learning,
cognition, and memory.29 Third, neuroticism has
been associated with an increased amount of neuro-
fibrillary tangles in brain.30 Fourth, low neuroticism
has been associated with higher levels of serum brain-
derived neurotrophic factor, a key protein in synaptic
neurogenesis thought to have a role in neurodegener-
ative diseases.31 Finally, both neuroticism and extra-
version have been found to moderate the relationship
between APO e4 genotype and AD dementia.32

Table 3 Neuroticism and extraversion in 1968 in relation to dementia and
subtypes of dementia over 38 years

All-type dementia
(n 5 153)

AD dementia
(n 5 104)

Vascular dementia
(n 5 35)

Neuroticism

HR1 (95% CI) 1.02 (0.99–1.06) 1.04 (1.00–1.08) 0.95 (0.88–1.03)

HR2 (95% CI) 1.02 (0.98–1.06) 1.04 (1.00–1.08) 0.95 (0.88–1.04)

HR3 (95% CI) 1.00 (0.96–1.04) 1.02 (0.97–1.07) 0.94 (0.86–1.03)

Extraversion

HR1 (95% CI) 0.98 (0.93–1.03) 0.96 (0.90–1.01) 1.02 (0.92–1.13)

HR2 (95% CI) 0.98 (0.94–1.03) 0.96 (0.90–1.02) 1.03 (0.92–1.14)

HR3 (95% CI) 0.98 (0.93–1.04) 0.95 (0.90–1.02) 1.04 (0.93–1.16)

Abbreviations: AD 5 Alzheimer disease; CI 5 confidence interval; HR 5 hazard ratio.
Cox regression analyses, presented as HRs with 95% CIs, and 1-unit increase per scale
score. HR1 adjusted for age; HR2 adjusted for age, education, hypertension, coronary heart
disease, smoking, body mass index, and depression; HR3 adjusted for all variables in HR2

and for long-standing distress 1968–1980.

Table 4 Combined effect of neuroticism and extraversion in relation to AD
dementia

Neuroticism Extraversion

AD dementia

No. of cases (%) HR1 (95% CI) HR2 (95% CI)

Lowa Highb 8/64 (12.5) 1.00 (ref.) 1.00 (ref.)

Low Low 3/16 (18.8) 1.35 (0.36–5.11) 1.16 (0.22–6.23)

High High 4/31 (12.9) 1.48 (0.44–4.96) 1.53 (0.41–5.66)

High Low 16/63 (25.4) 2.50 (1.07–5.86) 1.98 (0.65–6.06)

Abbreviations: AD 5 Alzheimer disease; CI 5 confidence interval; HR 5 hazard ratio; ref. 5
reference.
HR1 adjusted for age; HR2 adjusted for age, education, hypertension, coronary heart dis-
ease, smoking, body mass index, depression, and long-standing distress 1968–1980.
a Low 5 the lowest quartile.
bHigh 5 the highest quartile.
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