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Coping as a Personality Process: A Prospective Study

Niall Bolger

University of Denver

The study tested the proposition that coping is personality in action under stress. Using a stressful
medical school entrance examination, the study examined (a) whether neuroticism emerged in
coping patterns over time and (b) whether the influence of neuroticism on coping accounted for
changes in anxiety and examination performance. Fifty premedical students reported their coping
efforts at 35 days before, 10 days before, and 17 days after the examination. They provided daily
reports of anxiety for 35 days surrounding the examination. Neuroticism influenced coping efforts
and increases in daily anxiety under stress. Two types of coping, wishful thinking and self-blame,
explained over half the relationship between neuroticism and increases in preexamination anxiety.
Consistent with previous research, neither neuroticism nor specific coping efforts influenced

examination performance.

Under stress, some people become distressed or perform
poorly, whereas others remain resilient. Coping theorists as-
sume that these outcomes result from people’s coping efforts to
alter the stressful situation or to regulate their emotional reac-
tions (Lazarus & Folkman, 1984), Coping, thus, is a process
explanation for differences in stress outcomes. Personality dis-
positions also may explain why some people are vulnerable to
stress but others are not. Forexample, trait theories of personal-
ity view neuroticism as individual differences in emotional re-
activity to stress (Costa & McCrae, 1985; Eysenck & Eysenck,
1985). If both personality dispositions and coping pracesses
can explain individual differences in stress outcomes, then how
do these explanations fit together? In thisstudy I tested whether
coping processes mediated the effects of neuroticism on psycho-
logical distress and performance under stress.

I tested this proposition by investigating how premedical stu-
dents coped with a major stressful event, a medical school en-
trance examination. In doing so, I sought to forge a link be-
tween a trait orientation to personality, represented by neuroti-
cism, and a process orientation to personality, represented by
individual differences in patterns of coping over time.

Neuroticism, Coping, and Anxiety

Anxiety is perhaps the most characteristic emotion experi-
enced in stressful situations (i.e., situations that tax or exceed the
person’s available resources). Yet, not everyone exposed to the
same stressful situation becomes equally anxious. To explain
individual differences in anxiety under stress, it is useful to
distinguish trait and state anxiety. Trait anxiety is the disposi-
tion to show anxiety across diverse situations. State anxiety, in
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conitrast, is the anxiety people experience on a moment-by-mo-
ment basis. The state—trait theory of anxiety proposes that peo-
ple who are high on trait anxiety will show the greatest in-
creases in state anxiety under stress (Endler & Edwards, 1982;
Eysenck & Eysenck, 1985; Spiclberger, Gorsuch, & Lushene,
1970).

Watson and Clark (1984) presented compelling evidence that
neuroticism and trait anxiety represent the same underlying
disposition, which they termed negative affectivity. In this
study, therefore, 1 treated neuroticism and trait anxiety as equiv-
alent concepts. Consequently, as predicted by the state—trait
theory of anxiety, I expected that individuals high on neuroti-
cism would be most valnerable to increases in anxiety under
stress.

What specific coping processes mediate the relationship be-
tween neuroticism and increases in anxiety under stress? Re-
searchers often distinguish two major types of coping efforts,
problem-focused and emotion-focused coping, More detailed
taxonomies also exist. Marshall and Dunkel-Schetter (1987)
reviewed factor-analytic studies of the most widely used coping
measure, the Ways of Coping Inventory (Folkman & Lazarus,
1980). These authors identified six main types of coping: (a)
problem-focused coping, (b} seeking support, () focusing on
the positive (i.e, reappraising the situation in a positive way), (d)
distancing (i.e, minimizing threat by becoming psychologically
detached from the stressful situation), (€) wishful thinking (ie,
engaging in fantasies about escaping or avoiding the situation),
and (f) self-blame.

Wishful thinking and self-blame appear to be particularly
characteristic of people high in neuroticism (McCrae & Costa,
1986). Cross-sectional studies have shown that these ways of
coping predict distress (Felton, Revenson, & Hinrichsen, 1984;
Folkman & Lazarus, 1985). For wishful thinking, researchers
have aiso found this refationship in a prospective study that
controlled for initial level of distress (Felton & Revenson, 1984).
This finding shows that wishful thinking is not merely a proxy
for distress itself and supports the proposition that certain
types of ineffective coping may explain why people high in
neurcticism are reactive to stress.
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McCrae and Costa (1986), however, failed to confirm this
proposition. In a community sample, both neuroticism and
coping related to distress, but coping did not explain the rela-
tionship of neuroticism to distress. Rather, the coping-distress
relationship was spurious: Coping showed no relationship to
distress when neuroticism was statistically controlled. McCrae
and Costa therefore claimed that people’s reports of their cop-
ing efforts are “epiphenomena of personality” and have no inde-
pendent causal status. This claim challenges the belief that cop-
ing has a causal influence on stress outcomes, a central assump-
tion of coping theories.

The coping—distress relationships found by McCrae and
Costa (1986) may have been misleading. Subjects were given
the difficult task of recalling how they had coped with a target
event that had happened up to 21 months previously For sub-
jects’ coping efforts to explain their emotional reactions to this
stressful event, it is imperative that they accurately recall how
they coped with the stressful event in question. Rather than
recalling the specific coping strategies they used to deal with
that stressful event, subjects may have reported how they typi-
cally cope with stress. There is evidence that as time elapses,
people become more biased toward dispositional accounts of
their own behavior (Moore, Sherrod, Liv, & Underwood, 1979,
Peterson, 1980). The operation of this bias in the McCrae and
Costa study could explain why subjects’ coping reports had no
independent relationship to distress when neuroticism, a super-
ordinate personality measure that encompasses dispositional
coping, wascontrolled. In the current study, therefore, [ reexam-
ined the relationship among neurcticism, coping, and distress
using concurrent reports of coping with a specific stressor.

Neuroticism, Coping, and Performance
in Stressful Situations

Besides affecting psychological distress, stress also can affect
people’s performance in a stressful situation. Under stress, peo-
ple high in neuroticism experience emotions and cognitions
that distract them from the task at hand {Watson & Clark,
1984). Yet this distraction does not impair their performance
(Eysenck & Eysenck, 1985). Eysenck (1983) has argued that peo-
ple high in neuroticism compensate for their distress by in-
creasing their task-oriented efforts (e.g., problem-focused cop-
ing). Compensation also may occur through other modes such
as distancing and seeking support.

This compensation model implies that one should observe
two mediational effects of opposite sign: Coping efforts that
increase anxiety (e.g., wishful thinking) should impair perfor-
mance, and compensatory coping efforts (e.g., problem-focused
coping) should improve performance. Because the compensa-
tion model has been tested only in laboratory situations, it is
unclear whether it generalizes to naturalistic stressors. In the
current study [ investigated whether the compensation process
aperates when people confront a significant real-life stressor.

Methodological Problems in Research
on Personality and Coping

Several problems limit the contributions of previous correla-
tional research on personality—-coping relationships. First,

many studies that show a link between personality and coping
assume that coping can explain the link between personality
and stress outcomes (e.g., Fleischman, 1984; Holohan & Moos,
1987; Parkes, 1984, 1986; Scheier, Weintraub, & Carver, 1986).
Except for the McCrae and Costa (1986) study, this assumption
remains untested. :

Second, most studies have been cross-sectional, leaving is-
sues of causal directionality unresolved. In such studies it is
often plausible that stress outcomes can affect levels of coping.
For example, cross-sectional correlations between wishful
thinking and distress might reflect the effects of distress on
wishful thinking, rather than the reverse, Unfortunately, with
cross-sectional data it is almost impossible to determine the
extent to which observed coping-outcome correlations are gen-
erated through stress outcomes affecting levels of coping.

Third, existing studies rarely view coping as a process that
unfolds over time (Lazarus & Folkman, 1984; Pearlin, Licber-
man, Menaghan, & Mullan, 1981). Yet interactional perspec-
tives on personality—such as the state—trait theory of anxiety—
imply that personality effects emerge only at certain times in
the coping process. Thus, it is important to simultaneously ex-
amine whether and when personality matters for coping.

Fourth, many studies of personality and coping use aggre-
gated or heterogeneous measures of stressful events (e.g.,
McCrae & Costa, 1986; Parkes, 1984). These types of measures
do not permit one to rule out the possibility that differences in
peaple’s coping strategies reflect differences in the types of
stressors they experience.

Finally, most research examines how coping affects mental
health, and conventional coping measures have been validated
by their ability to predict distress (Kessler, Price, & Wortman,
1985). Researchers need to consider other outcomes such as
performance under stress (Baum, Grunberg, & Singer, 1982). It
is unclear whether conventional coping measures are well-
suited to this task.

The Present Study

The goals of the study were (3) to examine the emergence of a
major personality disposition, neuroticism, in patterns of cop-
ing over time; and (b} to test whether coping mediated the influ-
ence of neuroticism on psychological distress and on perfor-
mance under stress.

To meet these goals, | designed a prospective study of individ-
uals experiencing a homogeneous stressful event. The event is
one of the most stressful examinations on a coliege campus, the
Medical College Admissions Test (MCAT). Most medical
school applicants take this day-long examination, and their test
scores weigh heavily in medical school admission decisions.

Scheduled events such as examinations have several features
that make them attractive for achieving the goals of this study.
First, individual-difference variables such as neuroticism can
be measured before the event. In the present study, [ measured
neuroticism 5 weeks before the MCAT examination.

Second, potential mediating variables such as coping efforts
can be obtained at various times before and after the event,
allowing the investigator to examine mediational processes
over time. | measured coping at three points in time: 5 weeks
before the examination, a time of moderately high stress; 10
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Figure 1. MCAT study design. (GPA = grade point average; MCAT = Medical College
Admissions Test. *Obtained 6 weeks after the examination)

days before the examination, a time of high stress; and 2.5
weeks after the examination {but | month before the results
became available), a time of low stress. I expected that neuroti-
cism would have the largest effect on coping patterns during
the preexamination period.

Third, measures of psychological distress and performance
indicators (i.e, examination scores) are readily availabie. I ob-
tained measures of anxiety each day for the 35-day period
surrounding the examination, and 1 obtained self-reports of
MCAT scores following the examination.

Previous researchers have also used college examinations t¢
test general theories of stress and coping. Examples include
Mechanic’s (1962) classic study of a graduate school prelimi-
nary examination and recent work by Folkman and Lazarus
(1985} on an undergraduate midterm examination. Both stud-
ies used the scheduled nature of examinations to obtain re-
peated measurements of stress-process variables. Neither, how-
ever, focused on the effects of personality traits on coping and
stress outcomes.'

In sum, this study investigated the interrelationships of per-
sonality, coping, and stress outcomes during a major stressful
event among college students, a medical school entrance exami-
nation. The study tested whether neuroticism emerged in pat-
terns of coping in the weeks surrounding the event and whether
coping mediated the influence of neuroticism on changes in
distress and examination performance.

Method

Design and Sample

Figuore | presents an overview of the study design. Measures of per-
sonality (neuroticism) and prior academic performance {grade point

average [GPA ]} were obtained in an initial questionnaire, completed 35
days before the examination. Measures of coping modes were obtained
at three time points: twice before {at 35 days and 10 days) and onceafter
{17 days) the examination. Psychological outcomes (anxiety scores)
were measured daily in the 5-week period surrounding the examina-
tion. Performance outcomes (MCAT scores) were obtained when they
became available to students, at 6 weeks after the examination.

Subjects were recruited at a registration session for the MCAT at a
major upiversity. Recruitment took place approximately 9 weeks be-
fore the examination, Two hundred and twenty-six students registered
for the MCAT. As students left the registration hall, they were given a
handout inviting them to take part in a study ofexamination stress. For
their participation, subjects were offered $20 and feedback cn the
results of the study. Because the flow of students through the hall was
very swift, only 106 students were given handouts. Of these, 84 indi-
cated that they were interested in learning more about the study.

Four weeks later {5 weeks before the examination) interested persons
were mailed $5 in cash and an initial (Time 1 [T1]) questionnaire that
assessed personality and current metheds of coping with the examina-
tion. I chose this time point on the assumption that it represented a
period of moderately high stress. Sixty-eight persons agreed to partici-
pate in the study and completed the Time 1 questionnaire.

Seventeen days before the examination, subjects received the first of
five booklets of structured daily diaries {self-report questionnaires)
together with an additional $5 in payment, Each booklet contained
seven daily diaries. The diaries measured changes in psychological
distress during the weeks surrounding the examination (see Measures
sectior). Diaries were completed daily at bedtime, and this task usually

! For those interested in work on personality and examination out-
comes that views personality from a goal-oriented, strategic perspec-
tive rather than from an interactional state-trait perspective (the ap-
proach taken here), see the excellent work of Cantor, Norem, and their
associates (Cantor, Norem, Niedenthal, Langston, & Brower, 1987;
Norem & Cantor, 1986a, 1986b).
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took less than 2 min. Subjects received additional booklets each week
and returned the booklets by mail weekly. On completion of the diary
phase of the study, each subject received a final $10 payment. Fifty-one
subjects returned all five diary booklets, and 60 subjects completed
diaries up to and including the examination day.

Ten days before the examination, a time that I assumed to be highly
stressful, subjects provided Time 2 (T2) measuresof coping. Sevenieen
days after the examination (but 1 month before receiving the results)
subjects provided a further (Time 3 [T3]) set of coping responses. 1
assumed this was a time of low stress, Fifty subjects provided complete
data at all three time points.

Subjects received their examination scores approximately 6 weeks
after the examination. They then received a final questionnaire re-
questing them to report these scores. Fifty subjects did so.

This final sample (N = 50) comprised 24 men and 26 women; the
average age was 20.3 years (SD = .B). Comparisons of the original and
final samples on age, sex, and GPA showed there was no significant
sample attrition during the study (Bolger, 1987). Other descriptive sta-
tistics based on the final sample are presented below.

Although 226 students registered for the MCAT, only 160 took the
exam. Thus, approximateiy one third of those who took the MCAT
were enrolled in the present study. For both GPA and MCAT score, the
final sample mean (N = 50) closely appreximated that of the popula-
tion of students who took the test. In the case of GPA, a test of the
hypothesis that the sample (M = 3.40, SD = 0.30) was randomly drawn
from the population (M = 3.37, SD = 0.38) was nonsignificant (z =
0.56, ns). For MCAT score, a test of the hypothesis that the sample (M =
63.0, §D = 7.5) was randomly drawn from the population (M = 62.1,
SD = 8.3) was also nonsignificant (z = 0.77) {see Measures section
below for more details on MCAT scores). These results suggest that the
study sample was unbiased with respect to prior academic perfor-
mance and performance on the MCAT.

Measures

Neuroticism. In the T1 guestionnaire, each subject completed a 24-
ftem neuroticism scale (Form B) from the Eysenck Personality Inven-
tory (Eysenck & Eysenck, 1964). Items include “Would you call your-
self a nervous person?” and “Are you an easy-going person, not gener-
ally bothered about having everything ‘just so'?”” The mean and
standard deviation, based on N = 50, were 2.2 and 4.6 units. Eysenck
and Eysenck (1964) reported that a normative sample of 239 US. col-
lege students had a neuroticism mean and standard deviation of 11.1
and 4.8 units. Neither the mean nor the standard deviation of the
Eysenck sample differed significantly from the current sample mean
and standard deviation: mean difference, #(287) = 0.94, ns; standard
deviation difference, F(238, 49) = 1.13, as).

Coping. This was measured using the Ways of Coping Scale (Folk-
man & Lazarus, 1980, 1985). At the two time points before the examina-
tion, subjects read the following introductory passage: “Thinking of
the forthcoming MCAT examination, please indicate below whether
you are currently using any of the following ways of responding or
thinking about it.” At the time point following the examination (T3)
the imroduction was modified to “Thinking of the MCAT examina-
tion just passed, please indicate.. . . Responses to each coping item
were recorded using a yes-no checklist format.

Using data from a study of examination stress, Folkman and Laza-
rus (1985) identified eight subscales of the Ways of Coping Scale. In the
present study only six of these eight subscales were reliable enough
(Cronbach’s « > .5) for use in analyses: (a) problem-focused coping (10
items; & = .77), (byseek support (7 items; o = . 70), (¢) wishful thinking (5
items; o = .67), (d) self-blame (3 items; « = .63), (€) distancing (5 items;

a = .57), and (') focus on the positive (4 items; « = .58). These same six
scales have emerged consistently in previous factor-analytic studies of
the Ways of Coping Scale (Marshall & Dunkel-Schetter, 1987).

Scores on each coping scale were expressed as percentages of the
maximum possible score. For example, a score of 40 indicates that a
subject checked 40% of the items on a particular scale. Percentage
scores allow easy comparisons over time and across coping scales (e.g.,
How much were individuals engaging in problem-focused coping com-
pared with wishful thinking?).

Anxiety. Thedaily diary instrument contained three items from the
Profile of Mood States (Lorr & McNair, 1971): (@) “on edge,” {b) “un-
easy,” and (¢) “nervous.” These items were the three highest loading
items on an anxiety factor obtained in a validation study with college
students {see Lorr & McNair, 1971, p. 26). In the present study respon-
dents rated each item on the extent to which they had experienced the
particular emotion during the previous 24 hr. The following S-point
scale was used: | = not at all, 2 = a little, 3 = moderately, 4 = quite a bit,
5 = extremely. Anxiety scores (obtained by summing the item scores)
ranged from 3 to LS. Based on pooled data across ail diary days, the
Cronbach alpha of the scale was .87.

Examination score. The MCAT is composed of six subtests, each
with a theoretical range of O to 15 units. Therefore, total MCAT scores
can range from 0 to 90. The sample mean (N = 50) was 63 and the
standard deviation was 7.5.

Results

Overview

The Results section describes two major sets of analyses. This
first set determines whether coping explains the relationship
between neuroticism and changes in anxiety under stress. The
second set determines whether coping explains the relation-
ship between neuroticism and examination score, controlling
for GPA.

Several conditions must be met to show that coping explains
the relationship between neuroticism and anxiety increases
under stress. First, it is necessary to show that neuroticism
predicts coping under stress. Second, it is necessary to show
that anxiety increases under stress and that neuroticism pre-
dicts who becomes most differentially anxious. Finally, it is
necessary 10 show that the relationship between neuroticism
and anxiety increases is substantially reduced when coping is
statistically controlled. The following section addresses the
first of these questions.

Effects of Neuroticism on Coping

To examine temporal changes in the impact of neuraticism
on coping, the sample was divided into low (scores 3--8; 22% of
the sample, n = 11), medium (9-15; 56%, n = 28), and high
(16-22; 22%, n= 1 1) neuroticism groups. Then a 3 X 3 (Neurot-
icism X Time) repeated measures analysis of variance (ANOVA)
with time as the repeated measures factor was conducted. Tri-
chotomizing neuroticism was intended to facilitate the use ofa
repeated-measures analysis and to permit the comparison of
students with typical levels of neuroticism with those with
more extreme levels. 1 performed the repeated-measures ANOVA
in the multivariate mode (analyzing all six coping scales to-
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Table 1
Patterns of Coping as a Function of Neuroticism: Time-Invariant and Time-Varying Effects
Planned comparisons
Neuroticism Neuroticism
Low vs. high {low vs. high) x
Low Medium High neuroticism Time (1 & 2 vs. 3)

Coping n=11) (r=38) m=11) F(1, 47) F(l,54)

Problem focused 33 27 27 1.01 2.85

Focus on the positive 36 23 30 0.60 0.19

Seek support i3 23 36 0.08 0.33

Distancing 26 31 40 5.88* 029

Wishful thinking 23 30 53 13.38** 4.14*

Self-blame 15 23 35 6.71* 16.04*>

Note. Scores on each coping scale are expressed as percentages of the total possible score.

*p<.05. "™ p<.00i.

gether) and, where significant effects emerged, I performed sup-
plementary univariate analyses (analyzing each coping scale
separately; see Bock, 1975).

In the repeated-measures analysis, tests of Neuroticism X
Time interactions were of most theoretical interest: These tests
assess whether neuroticism is differentially expressed in coping
in times of high stress. I will present these results first. Then I
will present main effects of neuroticism that are unqualified by
time and main effects of time that are unqualified by neuroti-
cism.

Neuroticism X Time interactions. Because I hypothesized
that the effects of neuroticism on coping would be greatest in
times of high stress, I carried out the following planned compar-
isons (expressed as focused, one-degree-of-freedom tests; see
Rosenthat & Rosnow, 1985). I tested whether the influence of
neuroticism {low vs. high) on coping was strongest at the two
preexamination time points (T1 and T2 vs, T3), and presum-
ably, the most stressful conditions. The multivariate test of this
effect was significant, Wilks’s lambda = .792, F(1, 94) = 3.90,
p < .002, two-tailed (all subsequent tests are two-tailed).

Table L, column 5, presents the results of the equivalent uni-
variate planned comparisons. Two coping scales showed the
expected pattern: wishful thinking and self-blame.

Figure 2 gives the means for wishful thinking. Three post hoc
tests were performed. The tests compared the means for the
high- and low-neuroticism groups at each time point. The Bon-
ferroni correction procedure for multiple comparisons was
used to keep the overall alpha ievel at .05. Each post hoc test,
therefore, needed to be significant at alpha less than .05/3 =
.017. The Bonferroni correction proecedure was used in ail sub-
sequent multiple comparisons.

The tests show that neuroticism predicts wishful thinking
only during the preexamination period. At both T1 and T2,
high-neuroticism subjects engaged in significantly more wish-
ful thinking than low-neuroticism subjects: T1, My — My =
40, F(1,94)y=20.87, p<.001; T2, My — My, = 37, F(1,94) =
17.60, p < .001. After the examination, group differences were
nonsignificant, M, — M, = 17, F(1,94) = 3.58, ns.

Figure 3 shows that the pattern for self-blame was highly
similar to the pattern for wishful thinking. Compared with

these low in neuroticism, high-neuroticism subjects used signif-
icantly more self-blame at T1, M, — M, = 34, F(1, 94) =
17.69, p <.001, and at T2, M., — M, = 33, F(1, 94) = 17.00,
p < .001. By T3, however, neuroticism no longer predicted the
use of self-blame, M, — M, =6, F(l, 94) = 0.55, ns.

To summarize, neuroticism predicted individual differences
in coping patterns in the weeks around the MCAT examina-
tion. For wishful thinking and self-blame, the effect of neuroti-
cism was strongest during the preexamination pericd, a period
of high stress.

Three of the six coping modes—problem-fecused coping,
seeking support, and distancing—showed unqualified main ef-
fects of nevroticism, time, or both. These results are described
below

Main effects of newroticism. Table 1, columns | through 3,
shows mean levels of coping averaged across the three time
points for low; medium, and high neuroticism groups. Because
1 expected that the low and high groups would differ on coping,
1 carried out the appropriate multivariate and univariate
planned comparisons.

The multivariate test of group differences across all six cop-
ing scales was statistically significant, Wilkss Lambda = .70,
K1, 47y = 299, p < .02, Equivalent univariate comparisons
showed that subjects high in neuroticism engaged in more dis-
tancing, more wishful thinking, and more self-blame than
those low in neurcticism. Of the three, only the result for dis-
tancing is relevant here, because, as shown earlier, the effects of
neuroticism on wishful thinking and self-blame are qualified
by time.

Main effects of time. Table 2, columns | through 3, presents
means on each of the six coping scales, averaged across levels of
neuroticism, for the three time points—35 days before, 10 days
before, and 17 days after the examination.

Because I expected that situational demands—and therefore,
coping efforts—would be greatest in the preexamination pe-
riod, I used pianned comparisons to test whether subjects’ lev-
els of coping changed from the pre- to postexamination pe-
riods. The hypothesis was confirmed. The multivariate test of
the difference between coping at T1 and T2 versus T3 was
highly significant, Wilkss Lambda = .36, F(1, 94) = 26.22, p <
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Figure 2. Wishful thinking (percentage scores) as a function of neuroticism (N) and time.

.001. Univariate planned comparisons showed that preexamin-
ation coping differed significantly from postexamination cop-
ing for all scales except focusing on the positive. Table 2, col-
umn 4, gives the results of these tests.

In summary, although certain coping modes showed Neu-
roticismn X Time interactions, others showed unqualified main
effects of time {i.¢., situational effects). Thus, as a group, subjects
showed similar patterns of change over time in their use of
problem-focused coping, distancing, and seeking support. Cer-
tain coping modes also showed cross-situational effects of nen-
roticism, Thus, subjects high in neuroticism engaged in more
distancing at all points in time than subjects low in neuroti-
cism.

Neuroticism, Coping, and Anxiety Increases Under Stress

1 have shown that neuroticism predicts the use of certain
coping modes under stress. I next turn to the question of
whether anxiety increased under stress and whether neuroti-
cism predicts who became most differentially anxious.

Increases in daily anxiety.  As the MCAT examination ap-
proached, subjects showed substantial increases in daily anxi-
ety. Figure 4 shows mean daily anxiety over the 5-week period
surrounding the MCAT examination. To test broad changes in
anxiety over this time, I distinguished three time periods: the
first 10 days of the diary study (Period 1), the final week before
the examination (Period 2: days11 10 17), and the postexamina-

60 -
(54}
50 4
== High N
40 + <= Low N
Self-blame
30 +
20 +
(12)
10 + -
6
Q + t i
Time { Time 2 Time 3
(Preexam.) (Preexam.} (Postexam.)

Figure 3. Self-blame (percentage scores) as a function of neuroticism (N) and time.
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Table 2
Patterns of Coping as a Function of Time
Planned comparison
Time
Times 1 & 2
1 2 ] vs. Time 3
Coping {Preexamination) (Preexamination) (Postexamination) F(1,94)
Problem focused 40 31 17 42.52%
Focus on the positive 39 24 26 2.31
Seek support 37 34 21 2Lom™
Distancing 26 20 52 56.19%
Wishful thinking 40 41 25 16.47*
Self-blame 35 30 8 43.38*

Note. Scores on each coping scale are expressed as percentages of the total possible score. N = 50.

* n<.001

tion period (Period 3: days 18 to 35). The sample size was 51. A
one-way repeated measures ANOVA with time as a repeated
measures factor was carried out on each persen’s mean anxiety
for each period.

Mean anxiety was noticeably higher in the preexamination
period than in the postexamination period. This was particu-
larly true in the final week before the MCAT. The means for
Periods 1, 2, and 3 were, respectively, 6.51, 7.44, and 5.58. The
three means differed significantly from one another, F(2,
100)= 7.68, p < .001, and all pairwise comparisons differed
significantly Thus, mean anxiety was highest in the week be-
fore the examination.

Neuroticism and increases in daily anxiety. Did neuroticism
predict who became most differentially anxious as the examina-
tion approached? To answer this question, [ used oniy those
daily measures of anxiety obtained after the T2 measure of

9.0
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8.0
7.5

MEAN 7,

ANXIETY
6.5

6.0
5.5
5.0
4.5

4.0
3 5 7 9 1

1

coping but before the examination day. This permitted the esti-
mation of a mediational model linking neuroticism, coping at
Tl and T2, and anxiety changes following T2 (see Figure I).

Initial anxiety was defined as the measure for the day follow-
ing the T2 measure of coping (Day 9 of the diary study). This
was 9 days before the examination day, Becausé Day 9 followed
the T2 coping measure, it seemed reasonable to assume that
anxiety on this day was more likely to be a consequence than a
cause of coping. Also, Day 9 preceded the sharp increase in
anxiety in the final week before the examination (shown in
Figure 4), making it a suitable index of initial anxiety.

Almost all subjects showed heightened anxiety in the last
several days before the examination. There were marked differ-
ences, however, in when anxiety peaked. For many subjects,
anxiety peaked on the day before the examination; for some,
however, peak anxiety occurred as many as 4 days before the

2 3
g 1

w w
o W

i 1 1 1 2 2 2 2
3 57 9 1 3 5 7
DAY

Figure 4. Changes in anxiety over time. (Arrow indicates examination day)
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Table 3
Intercorvelations of Summed Time 1 and Time 2 Coping Scales, Newroticism, GPA, Anxiety, and Examination Score
Variable 2 3 4 5 6 7 8 9 10 I

1. Neuroticism 23 ~.05 —.04 .10 29+ 5gwew V- by 32 A3 05
2. GPA —_ —.12 —.21 .08 .19 .09 10 .08 08 B>+
3. Problem-focused coping — .34+ 39wk —-.19 -.10 ~.05 08 22 -.14
4. Focus on the positive — 26 12 .01 -.18 -.16 -.12 .16
5. Seek support — —.09 05 09 —.13 ~02 03
6. Distancing — A2** 27 .16 00 .16
7. Wishful thinking — Y. i 36%* K .05
8. Self-blame —_ 23 A2 -.05
9. Initial anxiety — K3 R 03

10. Proximal anxiety — -.09

11. Examination score —

Note. All coefficients are based on an N of 53 except those involving examination score, where the & is 48. GPA = grade point average.

*p<.05. ¥ p< 01 ¥ p< 001

examination. Therefore, { defined proximal {or final) anxiety as
the mean level over the 4 days before the examination (Days
14-17). Anxiety change is defined as the difference between
the measures of initial and proximal anxiety.

Neuroticism was significantly related 1o anxiety change in
the week immediately preceding the examination. In a regres-
sion analysis that controlled for initial anxiety and GPA, neu-
roticism (in its cantinuous form) predicted change in anxiety
between its initial and proximal levels.? The standardized coef-
ficient (beta) was .26, 1(d9) = 2.3, p < .05.> GPA was controlled
to determine the effects of neuroticism on anxiety for students
with equivalent records of academic success. The next step was
to test whether coping explained the relationship between neu-
roticism and anxiety increases.

Does coping mediate the link between neuroticism and in-
creased anxiery? Before testing the relationship among neu-
roticism, coping, and anxiety change, I first averaged, for each
coping scale, the two measures obtained before the examina-
tion (ie., at T1 and T2). Neuroticism-coping relationships were
similar at these time points (as seen in Table 1). The resulting
scores were used to index coping efforts during the preexamin-
ation period.

Table 3 presents Pearson correlations among these coping
measures, neuroticism, GPA, initial and proximal anxiety, and
examination score. Note that wishful thinking and self-blame
correlate as high as their reliabilities, r(33) = 68, p < .001. As
will be shown, this degree of collinearity posed problems for
identifying specific coping mediators of the neuroticism-anx-
iety relationship.

Figure 5 presents the results of a path analysis showing how
coping mediated the relationship between neuroticism and anx-
iety change. Using a series of multiple regression analyses, the
neuroticism-anxiety relationship can be divided into two parts,
a part mediated through coping {the indirect effect of neuroti-
cism on anxiety change) and a part unrelated to coping (the
direct effect of neuroticism on anxiety change). To demonstrate
that coping mediates the neuroticism-anxiety relationship, the
indirect effect must be relatively large.

The direct and indirect effects of neuroticism on anxiety
change were obtained as follows (see Cohen & Cohen, 1983,
chap. 9). All six copingscales were added to the basic regression

model relating neuroticism to proximal anxiety, controlling for
initial anxiety and for GPA. The beta for neurcticism fell from
.26 t0.12.% The latter coefficient is the direct effect of neuroti-
cism on anxiety change, and it is nonsignificant, #43) = 0.99,
ns. The indirect effect of neuroticism through coping is, there-
fore, .26 — .12 = .14 units, showing that the set of coping vari-
ables explained just over haif (54%) of the neuroticism-anxiety
relationship.

How much did each coping scale uniquely contribute to this
indirect effect? The unique indirect effect of neuroticism
through a given coping scale is the product of (a) the partial
relationship between neuroticism and that coping scale and (b)
the partial relationship between that coping scale and anxiety
change.

The neuroticism-to-coping relationships are shown in Figure
5 by the betas linking neuroticism to each coping scale (the
coefficients above the left-hand set of arrows). Wishful thinking

2 Because the regression model predicts proximal anxiety, control-
ling for initial anxiety, the dependent measure is algebraically identical
to change in anxiety, controlling for initial level (ie., residualized
change in anxiety) (see Dwyer, 1983, or Kessler & Greenberg, 1981, for
a discussion of this type of regression model).

3 Other things being equal, one would expect the aggregation of
several days’ anxiety measures to increase the reliability of the total
score over the individual measures. However, the correlations between
neuroticism and daily anxiety oneach of the 4 days before theexamina-
tion differed only slightly from the correlation between neuroticism
and the total proximal anxiety score. A possible reason for this pattern
of results is that the daily measures were already highly reliable ¢ = .87)
multi-item composites. These results suggest that any differences in
the correlations between the two measures of anxiety (initial and proxi-
mal) and other variables (¢.g., neuroticism and coping) are not due to
differences in reliability.

4 To legitimately perform this analysis, it is necessary to assume that
neuroticism does not interact with coping to predict anxiety. Prior to
performing the analysis, this assumption was tested by adding terms
indexing the six copingscales and the six Neuroticism X Coping inter-
actions to the original anxiety-change equation. None of the individual
Neuroticism X Coping interactions were significant, nor did the set of
interactions contribute significantly to explaining variance in anxiety
change.
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35 Days Before
Exam.

35 Days Before and
10 Days Before Exam.

Final Week
Befora Exam.

R | I

L [ 1

(-.01)

Praoblem-focused

Focus on the
Positive ({.00)

Seek Support
{-.01}

lAnxiety Change

Distancing
(-.01)

4

(.11}

Wishiu! Thinking

a
(.20)

(.01)

Self-blame

Figure 5. Relationship among neuroticism (N), coping, and subsequent anxiety change: standardized
regression coefficients (N = 53). (Arrows from N 1o each coping scale indicate standardized partial
regression coefficients [betas], net of the other coping scales, and grade point average. Numbers in paren-
theses are the mediational effect of each coping scale, obtained by multiplying each N-to-coping beta by
its corresponding coping-to-anxiety beta. *Mediational effect through both wishful thinking and self-

blame.
*» < .05)

is the only scale that has a significant independent relationship
10 neuroticism: § = .27, {44) = 2.47, p < .05. These betas were
obtained by regressing each coping variable on neuroticism,
contrelling for the other coping variables, GPA, and initial
anxiety.

The coping-to-anxiety relationships are shown in Figure 5 by
the betas linking each coping scale to anxiety change {the coefhi-
cients above the right-hand set of arrows). Here it can be seen
that three coping modes have unique effects on anxiety. The
more students engaged in wishful thinking at T1 and T2, the
more their anxiety increased in the week foliowing T2, 8= .39,
t@43) = 2,44, p < 05. The more they engaged in distancing, the
less their anxiety increased, § = —.24, 143) = —-2.15, p < .05.
Finally, the mere they engaged in problem-focused coping, the
more their anxiety increased, § = .26, :43) = 2.29, p < .05.

Multiplying each neuroticism-to-coping beta by its corre-

sponding coping-to-anxiety beta provides the unique indirect
effect of neuroticism through each coping scale. These prod-
ucts are the numbers in parentheses beneath the titles of each
coping scale in Figure 5. Only wishful thinking plays a substan-
tial unique mediational role, accounting for .11 units of the
neuroticism-anxicty relationship; all other effects are close to
Z€er10,

As noted earlier, however, wishful thinking and self-blame
correlate as high as their reliabilities, suggesting that they
should not be treated as separate variables. Thus, I assessed
their combined mediational effect. As shown in Figure 5 by the
number in parentheses at the center of the dashed box, the
combined effect is large, .20 units. Although self-blame had a
unique effect of only .01 units, because it was so highly corre-
lated with wishful thinking, it shared with it a .08-unit media-
tional effect (20 — .01 — .11 = .08 units).
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If wishful thinking and self-blame are treated as a unit, the
sum of the unique indirect effects of all the coping scales is
~—.01 (problem-focused) + .00 {focus on positive) — .01 (seek
support) —.01 (distancing)+ .20 {wishful thinking/self-blame) =
.17 units. This is larger than the total indirect effect of .14 units
(discussed above). The discrepancy occurs because of joint indi-
rect effects due to correlations between two or more coping
scales (as for wishful thinking and self-blame above). The sum
of the joint indirect effects is, however, very small; (14 —.17)=
—.03 units.

These results show, therefore, that wishful thinking and self-
blame were the principal coping responses through which neu-
roticism led to increases in distress. Interestingly (as shown in
the repeated-measures analysis), these were the coping re-
sponses whose relationship to neuroticism emerged only under
stress.

Neuroticism, Coping, and Examination Score

I hypothesized that neuroticism would be unrelfated to exami-
nation performance because of a compensatory coping process
whereby performance-impeding coping responses would be
counteracted by performance-enhancing coping responses.

Neuroticism and ipsatized exarmination score. Consistent
with previous research, neuroticism was unrelated to ipsatized
performance under stress. In a regression analysis controlling
for GPA, neuroticism did not predict examination score, § =
-.07, 1d41)=—~0.57, ns. This dependent measure—MCAT score
controlling for past GPA—-shows whether students performed
better or worse than their prior performance would predict.
Presumably, subjects deviated from their predicted perfor-
mance because they used effective or ineffective coping efforts
in the intervening period. The distribution of ipsatized exami-
nation scores was approximately normal {the Shapiro-Wilk W
was .99, a highly probable value, p > .90, for normally distrib-
uted data).

Do compensatory coping processes explain why neuroticism is
unrelated to examination performance? To assess the media-
tional effect of coping on ipsatized examination score, 1 added
the six coping scales to the MCAT score regression model. The
neuroticism effect changed from —.07 to —.09 (the latter coefhi-
cient is nonsignificant, t@Q) = —0.55, ns). The total indirect
effect through coping, then, is (-.07) — .09) = .02 units.

The compensation hypothesis implies that this small indi-
rect effect should result from two mediational effects of oppo-
site sign: a negative effect through wishful thinking and self-
blame (coping mechanisms that lead to increases in anxiety)
and a positive effect through one or more coping scales that
reflect compensatory efforts (distancing and problem-focused
coping).

No such pattern emerged. Although neuroticism predicted
distancing, wishful thinking, and self-blame {shown earlier),
neither these nor any of the other coping scales showed any
unique relationship to ipsatized examination score. Thus, none
of the coping scales mediated the neuroticism-performance
relationship.

Discussion

Neuroticism and Increases in Anxiety

As predicted by the state—trait theory of anxiety, neuroticism
was associated with increases in anxiety under stress. Although
previous studies have found that the association between neu-
roticism and anxiety is greatest under stress, these studies did
not adjust for preexisting anxiety differences (Watson & Clark,
1984). By predicting anxiety change scores and controlling for
initial level of anxiety, the present study overcomes this limita-
tion and confirms that neuroticism indexes emotional vulnera-
bility to stress.

Coping as a Mediator of the Neuroticism-Anxiety
Relationship

Confirmation of the mediational hypothesis. Ineffective cop-
ing modes, specifically wishful thinking and self-blame, ex-
plained—or mediated—over half the effect of neuroticism on
anxiety. These results contradict McCrae and Costa’s (1986)
conclusion that coping plays no causal role in generating psy-
chological distress. Rather, the results suggest that neuroticism
leads people to cope ineffectively, and this coping, in turn, leads
to increases in distress.’

As noted in the introduction, there is reason to believe that
McCrae and Costa’s (1986) study did not provide a strong test of
the mediational model of coping. Because McCrae and Costa
asked subjects to recall how they had coped with a target event
that had occurred up to 21 months previously, it is possible that
their subjects’ reports were inaccurate. Perhaps because sub-
jects could not accurately recall the target situation, they may
have reported how they typically coped with stress, thereby
confounding coping with personality. It is, of course, unclear
whether these biases operated in the McCrag and Costa study.
Thus, given the conflict between the results of the present study
and that of McCrae and Costa, further tests of the neuroticism-
coping—distress relationship are clearly called for.

Coping and the stale-trait theory of anxiety. The relation-
ships among neuroticism, coping, and anxiety found here sug-
gest that coping has an interactional component that is consis-
tent with the state-trait theory of anxiety. Neuroticism was re-
lated to wishful thinking and self-blame only under conditions
of stress, and these coping medes, in turn, lead to the anxiety
increases under stress predicted by the state-trait theory
(Endler & Edwards, 1982; Eysenck & Eysenck, 1985; Spiel-
berger et al, 1970).

Such results confirm the importance of temporal factors in
the study of personality and coping. Interactional perspectives
on perscnality predict that personality effects will emerge only

I The analyses reported above examined the effects of coping, con-
trolling for neuroticism. However, in the McCrae and Costa article
(1986) that demonstrated that the coping-distress relationship wasspu-
rious, both extraversion and neuroticism were controlled. To test
whether the coping-distress relationship might be an artifact of extra-
version, the mediational analyses were rerun, controlling for both ex-
traversion and neuroticism. In these analyses, the direct effects of cop-
ing on anxiety remained virtually unchanged.
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at certain times in a coping process. Thus, one must use re-
search designs that are sensitive to this phenomenon, that are
longitudinal, and that obtain measurements at theoretically rel-
evant time points.

Neuroticism, distancing, and anxiety Not all coping scales,
however, showed the Neuroticism X Time interactions found
for wishful thinking and self-blame. For example, neuroticism
predicted the use of distancing hoth before and after the MCAT
examination. One explanation for this result is that distancing
is a generalized mode of coping used by those high in neuroti-
cism to lower their chronically high levels of anxiety (Figure 3
shows that distancing leads to decreases in anxiety). Previous
research indicates that neuroticism leads to distress even in the
absence of stressful events (Watson & Clark, 1984; see Bolger &
Schilling, in press, for an empirical illustration). Perhaps per-
sons high in neuroticism are continually preoccupied with low-
ering this distress. Distancing may be the principal mode of
coping they use to achieve this end.®

Other Coping Results

Several other coping results warrant discussion. First, it has
been shown that the anxiety-exacerbating effects of wishful
thinking and seli-blame were almost indistinguishable. Al-
though factor analyses of the Ways of Coping Scale have shown
wishful thinking and seli-blame to be separate coping dimen-
sions (Marshall & Dunkel-Schetter, 1987), these scales over-
lapped substantially in the present study. They were intercorre-
lated as high as their respective reliabilities; their patterns of
change over time were almost identical; and their mediation of
the neuroticism—-anxiety relationship had a large shared compo-
nent. Previous studies have already documented that wishful
thinking and self-blame are associated with poor mental heaith
under stress (e.g., Felton et al., 1984; Folkman & Lazarus, 1985).
It appears from the present study that these ruminative, self-de-
precating thoughts go hand in hand and that they are important
determinants of increases in anxiety, at least during a major
academic stressor.

Second, it is somewhat puzzling that problem-focused cop-
ing apparently leads to increases in anxiety. Although the use of
problem-focused coping before an important examination is,
arguably, an adaptive coping strategy, this strategy appears to
have had costs for subjects’ mental health. Is it possible that this
result is spurious because of unmeasured heterogeneity in the
experience of the MCAT? Although the MCAT is objectively
the same for all students, some have higher GPAs than others,
and this heterogeneity may lead less-well-prepared students to
simultaneously engage in more problem-focused coping and to
be more anxious. If this heterogeneity were not taken into ac-
count, a spurious relationship could be found between prob-
lem-focused coping and anxiety Because variability in GPA
was controlled in all analyses, however, this explanation seems
unlikely.

Perhaps problem-focused coping does indeed lead to in-
creases in anxiety. The need to prepare for a crucial examina-
tion may unavoidably increase one’s awareness of the threaten-
ing event and one’s sense of anxiety. Given that rival interpreta-
tions based on heterogeneity in the stressful event and the

sample can be ruled out, this latter interpretation seems the
most reasonable one.

Finally, although the focus of this article was on personality
determinants of coping, the situational effects observed earlier
were striking. For all coping scales, the proportion of variance
in coping due to time of measurement was far larger than that
due to neuroticism or the Neuroticism X Time interaction. Al-
though this finding can be attributed, in part, to the design of
the study, whereby subjects were followed through various
phases of a major stressful event, it is nonetheless remarkable
how situatienally directed coping proved 1o be. As such, these
results confirm previous theory and research on the impor-
tance of situational determinants of coping (Lazarus & Folk-
man, 1984; Mattlin, Wethingtor:, & Kessler, 1990; McCrae,
1984).

Neuroticism, Coping, and Examination Performance

As hypothesized, neuroticism did not influence examination
performance. Compensatory coping processes, whereby the in-
creased use of effective coping modes counteracted the influ-
ence of wishful thinking and self-blame, did not explain this
finding. Rather, none of the coping modes affected examina-
tion performance. Failure to predict performance outcomes
may reflect the idiosyncrasies of the stressor or the measure-
ment intervals used in this study. Perhaps if coping had been
measured closer in time to the examination (I obtained the T2
coping measure 10 days prior), a compensatory balance be-
tween effective and ineffective coping efforts might have
emerged.

Alternatively, conventional measures of coping may not, in
fact, predict performance under stress. It is noteworthy that two
other studies also show that caping can explain distress but not
performance. In a study of examination stress, Krantz (1983)

" found that examination-related coping behaviors {e.g., studying

and going to review sessiong) did not affect performance. Simi-
larly, in a study of coping with chronic stress at Three Mile
Island, Collins, Baum, and Singer (1983) found that scores on
the Ways of Coping Scale were poor predictors of performance
on a proofreading task and an embedded figures task.

It could be argued that general-purpose inventories such as
the Ways of Coping Scale do not predict performance because
the coping modes they assess are irrelevant to performance. Yet
Krantz {1983) used specific, examination-relevant coping mea-
sures. Thus, there is evidence that both general and specific
coping measures are, at best, weak predictors of performance
under stress. Because of the importance of understanding how
stress affects performance (e.g, in the educaticnal and occupa-
tional fields), this issue deserves further investigation.

Limitations of the Study

This study has several important limitations. First, the sam-
ple size was small. Certain effects may not have emerged be-
cause of low statistical power. Also, the small sample size pre-

¢ Distancing did not mediate the neuroticism effect in the path anal-
ysis because this analysis controls for initial anxiety, which presumably
captures the time-constant effect of neuroticism on distancing.
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cluded the testing of more realistic structural equation models
than the one presented above,

A further limitation stems from the study’s specificity: I ex-
amined a specific stressor, an examination, and a specific popu-
lation, premedical students. Unlike many naturalistic stressors,
examinations are well-defined, anticipated, and time-limited
events. People’s responses to examinations differ correspond-
ingly from responses to other stressors. For example, psycholog-
ical distress declined rather than increased following the event
(see Figure 4), It is unclear, therefore, whether the results will
generalize to other stressful events or other populations. None-
theless, it is important that theories relating personality, cop-
ing, and outcomes be subjected to stringent empirical tests.
Studying a medical school entrance examination provides
greater methodological leverage than that found in previous
attempts 10 test theories of personality and coping.” Whether
these findings apply more broadly remains an open gquestion.

Finally, by focusing on people who had already been selected
into a stressful situation, this study was unable to examine how
personality leads people into stressful situations in the first
place. Other research has shown that neuroticism is associated
with increased distress not only because of greater reactivity to
stressors, but also because of greater exposure to stressors
(Bolger & Schilling, in press). Bolger and Schilling, however,
found that exposure to daily stressors is only half as important
as reactivity to daily stressors in explaining how neuroticism
leads to distress in daily life. By focusing on the coping mecha-
nisms that underlie reactivity to a major stressful event, the
current study helps elucidate this key aspect of peurocticism in
action.

Conclusions

In summary, this study has shown that neuroticism emerges
in patterns of coping with a major stressful event and that cer-
tain coping modes, namely wishful thinking and self-blame,
help explain why neuroticism leads to increases in anxiety
under stress, None of the coping modes, however, explained the
relationship between neuroticism and performance under
stress. Although neuroticism predicted coping, coping did not
predict performance—a disturbing finding, but one that is
consistent with other studies.

By identifying a major stressful event in the lives of premedi-
cal students and by using an intensive, prospective measure-
ment strategy, this study has demonstrated ihat personality (i.e.,
neuroticism) influences the coping strategies people select and
that these coping strategies influence subsequent outcomes
(i€, changes in emotional distress). This contributes to the un-
derstanding of how static personality traits reveal themselves
dynamically under stress.

7 There exists a large research literature on the topic of test anxiety.
Unlike the approach taken here, this literature treats examination
stress as a focus of study in itself, rather than as an empirical illustra-
tion of more general processes of stress and coping. A major source
book for this work is Sarason (1980).
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