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Premorbid Personality and the Risk of Parkinson’s Disease
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Abstract

Background: Previous studies support the hypothesis that premor-
bid personality characteristics may be associated with the risk of
Parkinson’s disease (PD). However, most of these relied upon sub-
jective reports of premorbid personality earlier in life, which may
be subject to recall bias. The objective of the current study was
to evaluate the association of PD with risk-taking, routinization,
smoking and alcohol consumption in early-adult life as indicators
of premorbid personality.

Methods: In-person interviews were conducted with 89 PD pa-
tients and 99 controls from a university-based medical center. As-
sociations between indicators of early-adult personality and risk of
PD were examined using logistic regression.

Results: Adjusting for age, sex and education, taking or wanting to
take more activity risks as a young adult was inversely associated
with the risk of PD in the entire sample (odds ratio (OR) = 0.78
(95% confidence interval (CI) 0.63 - 0.97)). Among women, higher
levels of routinization as a young adult were associated with an
increased risk of PD (OR = 1.63 (95% CI 1.05 - 2.53)).

Conclusions: Parkinson patients were more likely to take or want
to take fewer risks in early-adult life and to prefer a more routine
lifestyle than controls, suggesting that individuals with PD may
have distinctive premorbid personality characteristics.
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Introduction

In the companion paper [1], we showed that engagement
or desired engagement in risky activities before the age of
35 was positively correlated with current levels of novel-
ty-seeking and inversely correlated with current levels of
harm-avoidance in cases as well as in controls. Likewise,
young-adult routinization was inversely correlated with nov-
elty-seeking and positively correlated with harm-avoidance
in both cases and controls. These findings indicate the sta-
bility of personality traits in Parkinson’s disease (PD) and
support their assessment as possible non-motor indicators of
the disease.

Case-control studies examining premorbid personality
have found that PD patients had reduced leadership tenden-
cies, flexibility and sociability and were more quiet, gener-
ous, cautious, introverted, rigid, socially conforming and
even-tempered during the time period prior to the onset of
PD compared with controls [2-8]. However, other studies
failed to find an association between premorbid personality
measures and PD [9, 10]. Many of the previous studies were
limited by small sample size [2, 3, 5-7, 10-12], use of prox-
ies to report personality [3, 10] and potential for recall bias
resulting from the use of subjective personality assessments
in prevalent cases [2-7, 10-15]. The objective of the current
study was to evaluate the association of premorbid personal-
ity indicators in earlier adult life, including participation or
desired participation in risky activities, preference for a rou-
tine lifestyle, and cigarette and alcohol consumption, with
the risk of PD.

Methods
Subjects

Subject selection and participation have been fully detailed
previously [1]. Briefly, cases were recruited from a Move-
ment Disorders Clinic and controls from a Family Medicine
Clinic at the University of South Florida. Potential subjects
were contacted by mail and then by telephone to screen and
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recruit them. Eligibility criteria required subjects to be aged
50 - 80 years, Caucasian, free from memory impairment, and
able to read and speak English. Cases were ineligible if they
had a diagnosis of atypical PD, a history of neurosurgery for
PD, or severe motor fluctuations. The protocol and question-
naires were approved by the University of South Florida’s
Institutional Review Board and all subjects gave written in-
formed consent prior to the commencement of data collec-
tion.

Exposure assessments

Trained interviewers used highly structured questionnaires
to complete in-person assessment of subjects at the study site
(medical clinic) in private settings. Indicators of premorbid
personality included past risk-taking behaviors, routiniza-
tion, smoking and alcohol consumption before age 35. These
indicators were assessed with questionnaires developed by
the study team and are described in the companion article

[1].
Covariates

Age, sex and years of formal education were also assessed
during the study interview.

Statistical methods

Factor loadings from a principal components factor analy-
sis were used to create latent variables representing early-
adult (less than age 35 years) risk-taking and routinization as
previously described [1]. The association of early-adult life
risk-taking activities, routinization and smoking and alcohol
consumption with the risk of PD was assessed through un-
conditional logistic regression analysis, adjusted for age, sex
and education. The odds ratios (ORs) and 95% confidence
intervals (Cls) for PD associated with smoking and alcohol
consumption were constructed to reflect units of 10 pack-
years of smoking and 10-year drink-years.

Because men and women might have had different op-
portunities to participate in certain activities, we also con-
ducted analyses stratified by sex. P values less than 0.05
(two-sided test) were interpreted as being statistically sig-
nificant. All data were analyzed using SAS version 9.2 [16].

Results

Recruitment and participation details have been detailed in
the companion article [1]. A total of 99 cases and 89 controls
completed study assessments. Although there was no dif-
ference in mean age between cases and controls (P = 0.29),
there was a significantly greater proportion of men among
cases (65.2% of cases vs. 44.4% of controls; P=0.005). Cas-
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es also completed approximately 1.5 fewer years of formal
education than controls (P = 0.003).

Characteristics of participants’ early-adult personality
and smoking and alcohol consumption are shown in Table 1.
The proportion of subjects who had ever smoked cigarettes
(49% of cases and 53% of controls) or drank alcohol (85% of
cases and 82% of controls) did not differ between cases and
controls (P=0.67 and P=0.51, respectively, [1]), nor did the
number of pack-years (mean + SD for cases: 10.86 + 18.47
pack-years; mean for controls: 12.43 + 23.09 pack-years; P
=0.60) or drink-years (mean = SD for cases: 61.35 + 114.38
drink years; mean for controls: 46.78 + 80.83 drink years; P
=0.32). Significant differences were seen among women for
both activity risks and preferences for more routinization as
young adults.

In logistic regression analyses adjusted for age, sex and
education, taking and wanting to take more activity risks as
a young adult was inversely associated with the risk of PD
in the total sample (OR = 0.78 (95% CI 0.63 - 0.97)) and
among women (OR = 0.69 (95% CI 0.50 - 0.95)) (Table 2).
The adjusted risk of PD among men who reported taking
activity risks as a young adult was also reduced (OR = 0.88
(95% CI 0.66 - 1.19)), but was not statistically significant.
Among women but not men, a higher degree of routinization
was associated with a higher risk of PD (OR = 1.63 (95% CI
1.05 - 2.53)).

Neither history of ever-smoking (OR for total sample =
0.67 (95% CI 0.36 - 1.25)) nor pack-years of smoking was
statistically associated with PD (OR = 0.90 (95% CI 0.77 -
1.04)) adjusting for age, sex and education. In addition, there
was no association with alcohol use.

When activity risks, routinization, pack-years of smok-
ing, drink-years of alcohol consumption, age, sex and educa-
tion were entered together (Table 2), young adult risk-taking
remained significantly associated with PD.

Discussion

In this study of 89 PD cases and 99 clinic-based controls,
taking or wanting to take more risks as a young adult was
associated with a decreased risk of PD in the entire sample
and among women. Women who reported greater preference
for routinization as a young adult were also at increased risk
for PD. Neither pack-years of smoking nor drink-years of
alcohol were associated with risk of PD in our sample. The
significant association of risk-taking as a young adult with
PD remained when other personality indicators were includ-
ed in the model.

Relatively little information is available from previous
studies on sex differences in personality or psychiatric con-
ditions preceding onset of PD. In a historical cohort study
[17] men with PD were more likely to be diagnosed or treat-
ed for depression or anxiety compared with controls [14]
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and to have a greater likelihood of anxiety [17], while there
was no difference for depression or anxiety among women.
However, a small case-control study found that women with
PD have an increased risk of hypochondria, depression, hys-
teria and social introversion as measured by the Minnesota
Multiphasic Personality Inventory (MMPI) while there were
no psychiatric or personality differences among male cases
compared with controls [11]. In contrast, Arabia’s historical
cohort study [9] found similar results in men and women on
MMPI measures of sensation-seeking, hypomania and posi-
tive emotionality.

Previous epidemiologic studies, including several me-
ta-analyses, have demonstrated that smoking, caffeine and
alcohol intake are inversely associated with the risk of PD
[18-26]. Results from a pooled analysis of 2,328 cases and
4,113 controls [22] showed a lower risk of PD in ever-smok-
ers (OR = 0.70 (95% CI 0.63 - 0.78)). Our findings were
consistent with the pooled case-control results with regard to
the point estimate (OR for smoking history = 0.67 (95% CI
0.36 - 1.25)); the lack of statistical significance in our smok-
ing findings may be due to the relatively small sample size.
Pack-years of smoking was lower in our sample among both
cases (mean = 10.86 + 18.47) and controls (mean = 12.43 £
23.09) compared with previous reports (range of mean val-
ues in previous studies: 16 - 46) [22]; the high educational
level of our sample might account for this difference. Other
meta-analyses have shown that smoking as well as caffeine
and alcohol intake is inversely associated with PD risk [18-
26] and it has been theorized that nicotine may be neuro-
protective [27]. Two explanations of the inverse association
between smoking and PD must be considered: 1) smoking
increases striatal dopamine transporter activity [28], increas-
es levels of vesicular dopamine receptors [28], reduces the
loss of dopaminergic neurons in the substantia nigra [29],
and stimulates dopamine release [30-32], possibly through
its inhibition of monoamine oxidase [33-35] which catabo-
lizes dopamine [36], and/or 2) the reward system of the brain
may differ in individuals who are destined to develop PD,
resulting in a reduction in voluntary exposure to smoking.
Although our observations related to pack-years of smoking
did not show significant differences, cases in our study re-
ported fewer pack-years of smoking compared with controls
and this difference was more pronounced among men. In the
pooled analysis described above similar results were reported
for men (OR = 0.74 (95% CI1 0.64 - 0.86)) and women (0.61
(0.51 - 0.72)) with regard to ever vs. never smoking [22].
These point estimates are comparable to our findings among
men (OR = 0.66 (0.29 - 1.50)) and women (OR = 0.62 (0.23
- 1.68)), although our relatively small sample size likely re-
sulted in wider CIs precluding statistical significance.

Previous studies of premorbid personality in PD have
yielded inconsistent results [2-10]. The validity of results
from studies that rely on subjective retrospective measures
of personality is questionable as this assessment may be lim-
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ited by the potential for recall bias associated with having a
chronic disease. To examine the temporal sequence of the
association between risk-taking and PD and to exclude the
possibility of recall bias in the evaluation of results, assess-
ment of personality should be performed as distally as pos-
sible from the onset of PD and preferentially prospectively.
The Mayo Clinic Cohort Study of Personality and Aging [9,
37] included 7,216 subjects from Olmsted County, Minne-
sota who completed the MMPI as young adults (aged 20 -
39 years). During a follow-up period with a median of 29.2
years, 156 subjects developed PD. The risk of PD was as-
sociated with increased neuroticism as a young adult (hazard
ratio (HR) = 1.54 (95% CI 1.10 - 2.16)) and higher scores
in anxiety (HR = 1.63 (95% CI 1.16 - 2.27)) [37]. There
was no difference in levels of sensation-seeking, hypoma-
nia, positive emotionality, social introversion or constraint
among subjects who developed PD compared to those who
remained free from PD [9].

Another approach has been to study twins who are dis-
cordant for the disease [2, 5, 12] and to compare person-
ality characteristics between affected and unaffected twins.
Heberlein et al used a semi-structured interview to evaluate
premorbid lifestyle and activities that may be influenced by
subjects’ personalities such as hobbies, education, friendship
and travel [2]. There were no differences in history of these
activities, although the sample was small (n = 15 twin pairs).
Another study of twins discordant for PD reported that the
twin with PD was less often in a leadership role, less aggres-
sive, less confident, less light-hearted, and more nervous,
quiet, and self-controlled compared to the twin without the
disease, and these differences were present 10 years prior
to the onset of PD [5]. In addition, twins with PD smoked
significantly fewer cigarettes than their unaffected siblings
[5]. Duvoisin et al [12] examined 12 twin pairs discordant
for PD and reported indications of personality differences
as early as adolescence, although these differences were not
evaluated statistically.

An important strength of the current study was the use
of activities and habits as indicators of premorbid personal-
ity. Although these evaluations were retrospective and also
could be subject to recall bias, it is less likely that cases and
controls would recall activities and habits differently due to
influences of PD, compared to recall of premorbid personal-
ity characteristics. The small sample size was a limitation
of this study and may have contributed to the failure to find
differences that might have reached statistical significance in
a larger sample (e.g., between ever-smoking and risk of PD).

The finding of an increased risk of PD among those with
lower risk-taking tendencies in earlier adult life is consistent
with association of this characteristic with harm-avoidance
and neuroticism in later life [1], the most commonly reported
features of the personality of Parkinson patients [13, 15, 37-
39]. The present findings suggest that personality character-
istics in earlier life manifested by fewer risk-taking behav-
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