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Psychological Characteristics and Subjective Intolerance for Xenobiotic
Agents of Normal Young Adults with Trait Shyness and Defensiveness

A Parkinsonian-like Personality Type?
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The present study examines the psychological characteristics and self-reported responses
to xenobiotic agents such as tobacco smoke and pesticide of normal young adults with
personality traits similar to those claimed for Parkinsonian patients. Previous research,
though controversial, has suggested that persons with idiopathic Parkinson’s disease (PD)
have premorbid personality traits that may include shyness and repressive defensiveness.
Other epidemiological evidence indicates that PD patients may have premorbidly increased
prevalence of anxiety, affective, and/or somatoform disorders; decreased rates of smoking
and alcohol consumption; and elevated exposure to herbicides or pesticides. A total of 783
college students enrolled in an introductory psychology course completed the Cheek-Buss
Scale (shyness), the Marlowe-Crowne Social Desirability Scale (defensiveness), Symptom
Checklist 90 (revised), the Mastery Scale, a health history checklist, and rating scales for
frequency of illness from alcohol and 10 common environmental chemicals. Subjects were
divided into four groups on the basis of above- versus below-median scores on the Cheek-
Buss and Marlowe-Crowne scales (persons high in shyness and defensiveness, those high
only in shyness, those high only in defensiveness, and those low in both shyness and defen-
siveness). The group high in shyness but low in defensiveness had the highest, whereas the
group low in shyness but high in defensiveness had the lowest, total scores on the SCL-90-
R; the two shyest groups were lowest in sense of mastery. Similar to PD, the group high in
both shyness and defensiveness overall reported the least number of smokers (10% vs. 19%
in those high only in shyness, 17% in those high only in defensiveness, and 28% in those low
in both traits, p < .001); differences within women largely accounted for this finding. Subjects
higher in shyness and/or defensiveness rated themselves higher in frequency of illness from
a small amount of alcohol than did those who were low in both shyness and defensiveness.
The group who was high in both shyness and defensiveness tended to report the highest
frequency of illness from pesticide as well as other xenobiotic odors (e.g., newsprint). Taken
together with previous research, the findings suggest that certain young adults high in shyness,
and especially those also high in defensiveness, may be among the subset of the population
at increased risk for PD later in life.

—J Nerv Ment Dis 182:367-374, 1994

The recent discovery of treatments such as selegiline
(L-deprenyl) to slow progression of idiopathic Parkin-
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son’s disease (PD) has increased the need for carly
detection of individuals at risk (Parkinson’'s Study
Group, 1993; Tetrud and Langston, 1989). Premorbid
personality traits (Paulson and Dadmehr, 1991; Todes
and Lees, 1985) as well as certain psychiatric (anxiety,
depression) and psychophysiological (hysteria, irrita-
ble bowel) disorders (Bell et al., 1993b; Cummings,
1992; Rajput et al., 1987) are among the factors that
have been associated with increased risk of developing
PD later in life. In particular, the so-called premorbid
“Parkinsonian personality” (Golbe and Langston, 1993;
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Paulson and Dadmehr, 1991; Todes and Lees, 1985),
though still controversial (Riklan et al., 1959), encom-
passes descriptors that personality researchers might
cluster into two primary traits: a) shyness (‘“intro-
verted,” “shy,” “timid,” “subordinate,” “less outgoing,”
“nervous”) (Duvoisin et al., 1981; Paulson and Dad-
mehr, 1991; Poewe et al., 1983) and b) repressive defen-
siveness (“responsible,” “morally rigid,” “law abiding”)
(Paulson and Dadmehr, 1991; Poewe et al., 1983). Such
a conceptualization has the advantage of facilitating
application of standardized psychological scales to re-
search in PD. For example, Bell et al.® recently found
that 17% of community elderly scoring in the top
quartile for shyness on the Cheek-Buss Shyness scale
(Cheek and Buss, 1981) versus only 2% of those in
the bottom quartile reported family members with PD
diagnoses. Given prior evidence for familial vulnerabil-
ity to shyness (Kagan et al., 1991), the latter observation
provides additional, albeit indirect, support for the hy-
pothesis that shyness may be a risk factor for PD.

Shyness is a temperamental trait that involves behav-
ioral and physiological hyperreactivity to the novel and
unfamiliar (Kagan et al., 1987). An elegant series of
studies by Kagan and colleagues has demonstrated that
extremely shy infants are prone to colic, constipation,
nasal allergies, and insomnia (Kagan, 1992; Kagan et al.,
1987, 1988, 1991); those who remain extremely shy or
behaviorally inhibited throughout early childhood de-
velop clinical anxiety disorders (Hirshfeld et al., 1992;
Reznick et al., 1992; Rosenbaum et al., 1992). Patients
with diagnoses of panic disorder and agoraphobia have
a much higher proportion of behaviorally inhibited off-
spring than do normal controls (Rosenbaum et al.,
1988). Shy young and older adults are also more anx-
ious and depressed than their more outgoing peers
(Bell, 1992; Bell et al., 1990, 1993c; Biederman et al.,
1990; Kagan et al., 1991). Thus, the psychopathological
features of shyness are consistent with the increased
relative risk for PD in persons with premorbid anxiety
and affective disorders (Rajput et al., 1987).

In addition to shyness, trait defensiveness emerges
as a possible characteristic of PD patients, who have
been described as overcontrolled, inflexible, law abid-
ing, and moralistic (Poewe et al., 1983; Todes and Lees,
1985). Defensiveness is the tendency to avoid social
disapproval and to present oneself consciously and un-
consciously in the most positive possible way; this per-
sonality feature strongly favors self-reports of strict ad-
herence to social norms and legal rules (Jamner et al.,
1988; Weinberger, 1990). Although defensive individu-
als report lower rates of lifetime psychiatric diagnoses

Bell IR, Amend D, Kaszniak AW, Schwartz GE, Peterson JM, Stini
WA, Miller JW, Selhub J (1994) Trait shyness in the elderly: Evidence
Jfor an association with Parkinson’s disease in family members
and biochemical correlates. Submitted for publication.

(Lane et al., 1990) and lower levels of negative affect
in experimental settings (Weinberger, 1990; Weinberger
et al., 1979), physiological studies indicate that defen-
siveness facilitates increased cardiovascular reactivity
under stress. The degree of sympathetic nervous sys-
tem activation in highly defensive persons who deny
anxiety often matches that in nondefensive individuals
who acknowledge high anxiety (Weinberger et al.,
1979). Consequently, defensiveness might amplify
physiological hyperreactivity from shyness in vulnera-
ble persons, as it has already been shown to do for
type A cynical hostility (Jamner et al., 1991). If so, then
the traits of shyness and defensiveness, especially in
combination, might indicate a heightened premorbid
reactivity of neurobehavioral and neurophysiological
functions in those prone to develop PD.

In PD, numerous investigators have focused epidemi-
ological and preclinical studies on possible endogenous
(e.g., dopamine, cysteine: Cawley and Shickley, 1992;
Olney et al., 1990) and/or exogenous (e.g., MPTP, herbi-
cides, pesticides, n-hexane: Brandt et al., 1990; Corsini
et al.,, 1985; Heikkila et al., 1985; Pezzoli et al., 1990;
Semchuk et al., 1992) neurotoxicants that might dam-
age dopaminergic pathways in vulnerable individuals.
At the same time, many, but not all, investigators have
noted that PD patients have paradoxically lower rates
of premorbid smoking and drinking histories (Golbe
and Langston, 1993; Paulson and Dadmehr, 1991; Pol-
lock and Hornabrook, 1966), despite their apparently
elevated levels of anxiety and dysphoria. Within low
defensive community elderly, Bell et al.> demonstrated
that those who are high in shyness ingest a significantly
smaller percentage of their calories from alcohol than
do those who are low in shyness. Shyness in younger
and older adults is also associated with the symptom
of cacosmia (Bell et al., 1993d, 1993e, 1994), i.e., the
subjective sense of feeling ill (e.g., headache, nausea,
dizziness) from the odor of low levels of environmental
chemicals that have no effect on normal subjects (Ryan
et al., 1988). Among high defensive patients of mixed
ages, Jamner et al. (1988) found decreased rates of
use and increased rates of intolerance (hives, itching,
nausea) for opiate drugs. Taken together, these data
raise the possibility that if a pre-PD personality exists,
at least a subset of individuals with such traits might
also exhibit premorbid anomalies in responses to some
xenobiotic substances (Bell et al., 1993e), including cer-
tain drugs, foods,® and/or environmental chemicals.

Retrospective studies of personality after emergence
of PD symptoms are usually criticized for a potential
illness-related distortion of recall for premorbid status

Bell IR, Schwartz GE, Meredith KE, Ritenbaugh C, Graver E, Mar-
tino GM (1994) Self-reported eating habits for fats and sweets: Rela-
tionship to distress, repression, and shyness in older adults. Submit-
ted for publication.



SHYNESS AND DEFENSIVENESS 369

in both patients and their significant others (Paulson
and Dadmehr 1991; Riklan et al., 1959; Todes and Lees,
1985). However, if certain personality traits precede
PD, then persons with these same characteristics but
without PD should exhibit some of the same descriptive
premorbid features of PD. As a first step, the purpose
of the present study was to compare young adults who
were relatively higher versus lower in shyness and de-
fensiveness with regard to psychological profiles and
responses to xenobiotics.

Method
Subjects

The subjects were college students of both sexes
enrolled in the introductory psychology course at the
University of Arizona (different cohort from all pre-
viously reported student samples studied by Bell et al.,
1990, 1993d, 1993e). Information on age and gender, but
not racial/ethnic background, was requested. Subjects
received course credit for their participation.

Questionnaires

The questionnaires for this study included the Cheek-
Buss Shyness Scale (Cheek and Buss, 1981), the Mar-
lowe-Crowne Social Desirability Scale (Crowne and
Marlowe, 1960), Pearlin-Schooler Mastery Scale (1978),
SCL-90-R (Derogatis, 1975), a checklist of physician-
diagnosed psychiatric and medical disorders, and rat-
ings of frequency of illness on a 5-point Likert scale
(1 = almost never, 5 = almost always) for illness from
a small amount of alcohol, tobacco smoke, pesticide,
drying paint, fresh tar, household disinfectants, fresh
newsprint, perfume, new carpet, car exhaust, and natu-
ral gas. Subjects were asked whether or not they cur-
rently smoke cigarettes. To screen for subjective cogni-
tive problems (Rajput et al., 1993), an additional scale
included 20 items on subjective symptoms of memory
and concentration difficulties, each rated for frequency
on a 5-point Likert scale (1 = almost never, 5 = almost
always; higher scores indicate greater cognitive dys-
function). Items in this scale have been found pre-
viously to differentiate patients with extreme cacosmia
from normal subjects (Miller and Mitzel, unpublished
observations), e.g., “I have trouble recalling an unfamil-
iar telephone number that I have just dialed,” “I forget
where I parked my car,” and “I tend to be clumsy.”

The Cheek-Buss Scale is a 9-item (each item rated
on a 5-point Likert scale) reliable and valid measure of
shyness that correlates with ratings by blind judges
of videotaped behavioral observations. The Marlowe-
Crowne Scale (Crowne and Marlowe, 1960) is a 33-item
true/false validated scale derived from the Minnesota
Multiphasic Personality Inventory that taps the dimen-
sion of repressive defensiveness as described above.

The Marlowe-Crowne may identify two different as-
pects of defensiveness: a) avoidance of threats to self-
esteem and b) attention to minimization of negative
impressions by other people (Warrenburg et al., 1989).
The Mastery Scale is a 7-item reliable and valid measure
of sense of control over one’s own fate; each item is
rated on a 4-point scale (1 = strongly agree to 4 =
strongly disagree; high scores indicate greater mas-
tery). The SCL-90-R is a 90-item scale (each item rated
on a 5-point Likert scale from 0 = not at all to 4 =
extremely) capable of generating a total symptom score
as well as nine primary subscale scores.

Subjects were assigned to one of four groups
(HISHY/HIDEF = above median shyness/above median
defensiveness; HISHY/LODEF = above median shyness/
below median defensiveness; LOSHY/HIDEF = below
median shyness/above median defensiveness; LOSHY/
LODEF = below median shyness/below median defen-
siveness) based on scores above or below the median
for two of the scales, the Cheek-Buss Shyness and Mar-
lowe-Crowne questionnaires (respective sample medi-
ans, 15 and 16). Statistical analyses included analyses
of variance and covariance and chi-square tests.

Results

A total of 783 students (mean age, 18.8 = 2.6 years;
59.6% women and 40.4% men) completed the question-
naires. The overall sample included 18% current smok-
ers, and 2.4% had physician diagnoses of anxiety, 0.4%
of panic disorder (all three cases in the HISHY groups),
4.4% of depression, and 2.2% of irritable bowel. Mean
subjective cognitive dysfunction score was 32.0 + 7.4.
The four personality groups did not differ for age, but
did for gender distribution (HISHY/HIDEF, N = 193,
59.1%F; HISHY/LODEF, N = 233, 52.2%F; LOSHY/
HIDEF, N = 225, 65.6%F; LOSHY/LODEF, N = 132,
62.9%F; x*[3] = 9.3, p = .03).

Table 1 and Figure 1 summarize the group differ-
ences for the SCL-90-R total and subscale scores. As
expected from previous studies of defensiveness (Lane
et al, 1990), the LOSHY/HIDEF group generally had
the lowest ratings for SCL-90-R and the highest for
Mastery Scale scores. The HISHY/LODEF group was
higher for most subscales as well as on the general
severity index (measure of number of symptoms and
intensity of distress; Figure 1) than were the other three
groups. Both HISHY groups were lower in Mastery than
were the normal subjects (LOSHY/LODEF). All of these
group differences remained significant after covarying
for gender. The HISHY groups had the most anxiety
diagnoses (HISHY/HIDEF 3.1%, HISHY/LODEF 4.3%,
LOSHY/HIDEF 0%, LOSHY/LODEF 2.3%; ¥*[3] = 9.4, p =
.02), but did not differ significantly for panic disorder,
depression, or irritable bowel (all p > .10). Groups
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TABLE 1
Personality Group Differences for SCL-90-R and Mastery Scales’

Personality Group

HISHY/HIDEF HISHY/LODEF LOSHY/HIDEF LOSHY/LODEF
(N = 193) (N = 233) (N = 225) (N = 132)

SCL-90-R scales
Grand total 62.8 * 493 81.6 = 557 40.6 = 37.3 60.3 = 44.9¥rr*
Somatization 76 £ 7.0 96 = 76 61 * 59 8.5 = T.2%wwk
Obsessive-compulsive 86 £ 6.5 114 = 78 58 + 538 8.5 = 6.8rrrk
Interpersonal sensitivity 9.6 = 6.9 121 = 76 51 = 48 7.7 = B4k
Depression 104 = 838 13.8 = 10.1 71 = 74 9.1 = T7.8%ek
Anxiety 6.5 * 62 8.0 * 6.6 42 * 44 6.3 = b5.owkek
Hostility 3.7 * 39 54 * 48 23 = 33 4.3 £ 40wt
Phobic anxiety 3.0 x 46 3.0 = 4.1 1.0 = 21 1.8 = 2.8#w
Paranoid ideation 47 £ 43 62 = 49 29 = 34 4.6 = 4.6%00*
Psychoticism 48 = 5.6 68 = 7.0 27 = 41 44 = 53wk
Pearlin-Schooler Mastery Scale 209 * 3.6 206 = 3.7 239 = 39 224 £ 42%wrk

1Data are expressed as mean = SD. Analyses of covariance with gender as covariate were used to compare groups.

Main effect for personality group: ****p < .0001.

higher in shyness and/or defensiveness had increased
rates of self-reported sneezing and runny/itchy noses
when around pollen, dust, molds, or animals (HISHY/
HIDEF 57%, HISHY/LODEF 59%, LOSHY/HIDEF 57%,
LOSHY/LODEF 45%; %*(3] = 7.7, p = .05).

As predicted from studies of PD, the HISHY/HIDEF
subjects had the smallest proportion of current smok-
ers (Figure 2). When gender differences between
groups were controlled, the differences for smokers
remained significant for women, but not for men
(women only: HISHY/HIDEF 7.9%, HISHY/LODEF
17.5%, LOSHY/HIDEF 17.7%, LOSHY/LODEF 26.8%;
x*[3]=12.5, p = .006; men only: HISHY/HIDEF 12.7%,
HISHY/LODEF 20.7%, LOSHY/HIDEF 16.9%, LOSHY/
LODEF 28.6%; x*[3] = 5.4, p > .10). The HISHY/HIDEF
group had the highest, and the LOSHY/LODEF had the
lowest, ratings for frequency of illness from a small
amount of alcohol (Figure 3), a main effect for group
membership that remained significant even after analy-
sis of covariance controlling for the significant covari-
ates of gender and SCL-90-R total score (both p <.0001)

0.9+ F(3,756) = 29.2, p < 0.0001

GENERAL SEVERITY INDEX
o
<

hishy/hidef hishy/lodef loshy/hidef loshy/lodef
Personality Groups

FiG. 1. Personality group differences on SCL-90-R general sever-
ity index.

and the nonsignificant covariate of Mastery score. Ta-
ble 2 and Figure 4 summarize group differences for
illness ratings from the odor of the 10 xenobiotic
agents. After covarying for gender, SCL-90-R total
score, and Mastery score, the HISHY/HIDEF group re-
mained significantly higher in illness from fresh news-
print (Figure 4), with trends for pesticide, drying paint,
and disinfectants but not for tobacco smoke, perfume,
new carpet, car exhaust, or natural gas (Table 2). Fresh
tar was the only item out of 10 for which the LOSHY/
LODEF group showed a trend toward the highest ill-
ness score. The HISHY groups indicated that they con-
sidered themselves especially sensitive to certain
chemicals within women (women only: HISHY/HIDEF
31%, HISHY/LODEF 36%, LOSHY/HIDEF 24%, LOSHY/
LODEF 21%; x*[3] = 7.7, p = .05), but not men (p > .10).

Finally, the groups differed significantly for cognitive
dysfunction score (HISHY/HIDEF 31.4 * 6.8; HISHY/
LODEF 34.0 = 7.5; LOSHY/HIDEF 29.4 + 6.7, LOSHY/
LODEF 32.8 = 7.8); the HISHY/LODEF group was high-
est on this variable. As expected (Jamner et al., 1988;

a0
[ X {3} = 171, p = 0.0007
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n
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Parscrabty Group
FiG. 2. Percentage of smokers by group.
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F (3,753) = 35, p = 0.016

FREQUENCY OF ILLNESS RATING

hishy/hidef  hishy/llodef  iocshy/hidef
Personality Group

F1G. 3. Illness rating from a small amount of alcohol.

loshy/lodef

Lane et al., 1990), the LOSHY/HIDEF group was lowest
among the groups in rating cognitive difficulties. The
group differences remained significant (F[3,748] = 3.6,
p = .014) after covarying for gender (p = .038), SCL-90-
R total score (p < .0001), and Mastery score (p > .20).

Discussion

The present findings are consistent with the hypothe-
sis that individuals with premorbid shyness, especially
in combination with defensiveness, who report de-
creased rates of smoking and increased degrees of alco-
hol intolerance, may be at increased risk for Parkin-
son’s disease (Duvoisin et al., 1981; Golbe and
Langston, 1993; Paulson and Dadmehr, 1991; Poewe
et al., 1983). The increased psychopathology on the
SCL-90-R in the shy groups in the present study as
well as in previous research might coincide with the
elevated relative risk of PD from premorbid anxiety,
affective, and somatoform disorders (Rajput et al.,
1987). However, it is the interaction of defensiveness
with shyness that maximizes the characteristics of non-
smoking and subjective intolerance of xenobiotic
agents in the present sample. The group differences for
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current smoking habits of these young adults (i.e., the
shy-defensive subjects reported the lowest proportion
of smokers) strikingly overlap similar epidemiological
evidence in PD (Baron, 1986; Golbe and Langston,
1993).

In addition, the data offer support for the possibility
of heightened intolerance of certain xenobiotic agents
in individuals high in shyness and defensiveness, in-
cluding beverage alcohol and the odors of newsprint,
pesticide, paint, and disinfectants. As in previous re-
search (Bell et al., 1993a, 1993d, 1993e, 1993f, 1994;
Morrow et al., 1990, 1991), the latter findings persist or
remain strong trends even after controlling for differ-
ences in gender distribution and psychological vari-
ables between groups. The HISHY/HIDEF group may
have the highest rates of intolerance to various exoge-
nous substances; in an earlier college student study,
Bell et al. (1993e) found that HISHY/HIDEF subjects
reported an increased frequency of illness from both
environmental chemicals and common foods. Shy el-
derly, who have increased rates of PD in their families,
also have higher total ratings of illness from xenobiot-
ics than do nonshy elderly.® The present pattern of ill-
ness from xenobiotics, despite the lack of significant
group differences for illness from tobacco smoke per
se in the present study, bolsters the possibility that
environmental toxicants may play a role in the develop-
ment of neuronal damage in PD by synergism with age
and additional risk factors. Steventon et al. (1989), for
example, have shown that PD patients are impaired
in their ability to metabolize certain sulfur-containing
drugs. Furthermore, Bell et al.* also have preliminary
evidence, for example, for higher plasma levels of the
endogenous sulfur-containing excitatory amino acid,
L-cysteine, in depressed elderly who report childhood
shyness than in depressed elderly without childhood
shyness. Cysteine is elevated in PD and other neurode-
generative disorders (Heafield et al., 1990; Olney
et al., 1990).

However, the current study has several limitations.

TABLE 2
Personality Group Differences for Ratings of Frequency of Iliness from the Odors of Xenobiotic Agents (Cacosmia)®

Personality Group

HISHY/HIDEF HISHY/LODEF LOSHYHIDEF LOSHY/LODEF
(N = 193) (N = 233) (N = 225) W = 132)

Tobacco smoke 27 £ 15 24 * 14 26 £ 15 24 + 16
Pesticide 20 1.2 1.8 = 1.1 19 = 1.2 1.8 = 1.1+
Drying paint 1.7 = 1.0 1.6 = 09 1.5 = 0.9 1.5 + 0.9+
Fresh tar 19 = 12 1.8 = 1.1 1.9 = 13 20 * 1.3t
Disinfectants 1.6 = 1.0 14 * 0.8 14 = 09 1.5 = 0.9+
Perfume 1.7 = 1.0 1.7 £ 1.1 15 = 1.0 1.5 = 09
New carpet 1.3 = 0.7 1.2 + 0.6 1.2 = 0.7 12 * 06
Car exhaust 22 = 12 22 13 22 13 21 * 13
Natural gas 1.7 = 1.0 1.7 = 1.0 1.6 = 1.1 1.6 = 1.1
*Data are expressed as mean + SD. Analyses of covariance with gender, SCL-90-R grand total score, and Mastery score as covariates were

used to compare groups.
Main effect for personality group: + .05 < p < .10.
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First, there is no direct evidence that specific members
of the present personality groups will go on to develop
PD. At best, these findings in a young, medically uncomn-
plicated sample can provide a rationale for subsequent
personality studies in older populations, perhaps with
other risk factors for PD. Second, the data rely on self-
report. Objective verification of both personality style
and psychophysiological correlates by controlled labo-
ratory observations, such as [¥F]dopa positron emis-
sion tomography studies of nigrostriatal pathways
(Salwe et al., 1992), will be essential for future replica-
tion and extension of the current findings. Third, the
present use of median splits may have weakened power
for finding larger group differences in certain variables,
such as illness from specific chemical odors. Use of
medians optimizes group sample sizes and is consistent
with research approaches in related health psychology
areas (e.g., Jamner et al., 1991). At the same time, it
may be those from the extremes of shyness (Kagan,
1992) and/or defensiveness in the population, not sim-
ply those above or below median, who have the greatest
potential for clinically significant adverse health out-
comes over time. Fourth, previous research on person-
ality and alcoholism suggests that a subset of shy defen-
sive persons may be more, rather than less, vulnerable
to alcohol abuse, with loss of control during drinking
binges (Cloninger, 1987, Cloninger et al., 1988). The
latter findings would seem counterintuitive to the xeno-
biotic intolerance of the same personality type in the
present study as well as to the decreased premorbid
smoking and alcohol use in PD. Further investigation of
additional personality features (Caliri and Golbe, 1992)
and/or biochemical characteristics of specific shy de-
fensive individuals with and without PD and with and
without alcoholism may be necessary to resolve this
apparent contradiction.

Despite these caveats, if shyness is involved in pre-
disposing to PD, then the olfactory system status may
provide important clues to underlying pathophysiologi-

cal processes (Bell et al., 1992, 1994; Doty et al., 1984).
That is, Herbener et al. (1989) have demonstrated
slightly above-normal olfactory sensory detection
threshold abilities in extremely shy young men. In con-
trast, patients with PD exhibit objective anosmia (Doty
et al., 1992; Ward et al., 1983) as well as decreased
cacosmia (Bell et al., 1993b). If these observations are
replicated and extended to longitudinal studies of olfac-
tion in shy elderly who develop PD, then it would be
heuristically useful to consider the possibility of a tran-
sition from olfactory pathway hyperreactivity to hypo-
reactivity because of age and other factors. One mecha-
nism by which neuronal hyperactivity might lead to
cell loss would be via overactivation by endogenous
excitatory amino acids (Sapolsky, 1992). Excitatory
amino acids may participate in the MPTP model for
Parkinsonian neurodegeneration (Iversen et al., 1992;
Turski et al., 1991). Notably, excitatory amino acids
play a role in both limbic kindling (Gilbert, 1988) and
time-dependent sensitization (Snyder-Keller, 1991).
Partial limbic kindling of amygdala, which is a major
way station for input from the olfactory bulb, is the
animal model for shyness (Adamec, 1990); and time-
dependent sensitization in dopaminergic pathways is
an animal model for amplified reactivity to stress and
to exogenous substances (Antelman, 1988; Antelman
et al.,, 1992a, 1992b; Bell et al., 1993f; Carey, 1993; Hooks
et al., 1992; Kalivas, 1993; Post, 1992; Robinson et al.,
1982). Consistent with the present findings on gender
and smoking, heightened susceptibility to time-depen-
dent sensitization depends in part on female gender
(Robinson and Becker, 1986; Robinson et al., 1982) and
on increased hyperreactivity to novelty (Hooks et al.,,
1992) (c¢f., shyness). Novel chemical odors, as well as
other environmental stimuli, can trigger increases in
striatal dopaminergic activity of animals (Keller et al,,
1983, 1992; Snyder-Keller, 1991) as well as in electrical
activity of olfactory and limbic pathways (Bokina et al.,
1976). Pesticide overexposures, which have been sus-
pected but not always found as risk factors for PD
(Koller et al., 1990; Semchuk et al., 1992), can also
facilitate limbic kindling and sensitization (Gilbert,
1992). Thus, inherent hyperreactivity to environmental
stressors as well as to even low level xenobiotic agents
(Bokina, et al., 1976; Mansour et al., 1981; Wallace,
1991) might favor a neurotoxic outcome in extremely
shy persons by excessively mobilizing excitatory amino
acids, which would in turn interact with other risk fac-
tors, including age to cause neurodegenerative events
(Bell et al., 1993a, 1993f, 1994; Coyle and Puttfarcken,
1993). Alternatively, shyness and defensiveness might
reflect endogenous individual differences in biochemi-
cal capacity to detoxify certain xenobiotics (Mutti and
Franchini, 1987; Pezzoli et al., 1990; Seegal and Shain,
1992; Steventon et al., 1989).
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Conclusions

Thus, the controversial hypothesis of premorbid Par-
kinsonian personality traits, i.e., shyness and defen-
siveness (¢f., Duvoisin et al., 1981; Paulson and Dad-
mehr, 1991; Poewe et al., 1983), if confirmed in case-
controlled and longitudinal studies, might provide new
avenues for research into specific xenobiotic factors
and neurophysiological mechanisms of PD as well as
into preventive behavioral interventions. Apart from
etiological considerations, however, the present data
are consistent with the eventual possibility of identi-
fying persons at risk for PD during preclinical stages
(Sawle et al., 1992), when early intervention with cur-
rently available treatments might greatly improve and
prolong quality of life. On the latter basis alone, shyness
and defensiveness merit further examination as possi-
ble risk factors for PD.
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