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Correlates of mental health in nuclear and
coal-fired power plant workers

by David K Parkinson, BM, MS,? Evelyn J Bromet, PhD?

PARKINSON DK, BROMET EJ. Correlates of mental health in nuclear and coal-fired
power plant workers. Scand j work environ health 9 (1983) 341—345. The mental health
of 104 nuclear workers at the Three Mile Island plant was compared with that of 122
workers from another nuclear plant and 151 workers from two coal-fired generating
plants. The coal-fired plant workers were somewhat more symptomatic than the nuclear
plant workers. Assessments of work environments showed that the coalfired plant
workers perceived less stress but more problems with workplace exposures than the
nuclear plant workers. Negative perceptions of work and marital stress were both strongly
and independently related to mental distress. Overall, the results suggest that the Three
Mile Island accident did not engender long-term psychological difficulties in workers

evaluated 2.5 years after the accident.
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Prior to the accident at the Three Mile
Island nuclear plant in March 1979 the
mental health of nuclear power plant
workers had not been studied from an epi-
demiologic perspective. The accident at
Three Mile Island provided an opportunity
to examine the workers’ mental health in
relation to the accident. Two studies were
subsequently conducted. Kasl and his
colleagues (5) carried out a telephone
survey in August—September 1979 under
the auspices of the Behavioral Effects Task
Group of the President’s Commission on
the Accident at Three Mile Island. Super-
visory and nonsupervisory workers at
Three Mile Island were compared with
nuclear workers at a similar plant 40 miles
away. With respect to mental health, non-
supervisory Three Mile Island workers
retrospectively reported more hostility,
psychophysiological symptoms, and de-
moralization than the referents at the time
of the accident. Significant, albeit smaller,
differences were found in symptoms at
the time of the interview- (six months
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after the accident). Significant correlations
between job tension and sympomatology
were also found.

In our own work, sponsored by the Na-
tional Institute of Mental Health, face-to-
face interviews assessing diagnostic and
subclinical levels of psychiatric disorder
were conducted twice during the year after
the accident, in January and in April of 1980
(1). Unionized workers at the Three Mile
Island plant were compared with members
of the same union at the Beaver Valley-
Shippingport nuclear plant in western
Pennsylvania, approximately 250 miles
away. Minor differences in rates of clini-
cal psychiatric disorder were found, al-
though the current symptom levels
[pased on scores from the Symptom
Checklist-90 (2)] of the two groups of work-
ers were identical at each interview. Thus
the symptom differences which Kasl
et al (5) noted to have decreased in mag-
nitude over a six-month interval seemed to
have disappeared ten months after the
accident.

The problems at the Three Mile Island
plant have continued. The utility itself has
become concerned about the pressures
to which the workers and their families
have been exposed as a result of the acci-
dent and contracted with a counseling
service to provide free psychotherapy to
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workers and their families. One question
addressed in this paper is whether
Three Mile Island workers have indeed
been experiencing psychological strain
that can be attributed to working at that
plant. Data used in this analysis were col-
lected 2.5 years after the accident. The
second question raised is whether Three
Mile Island workers experienced more
stress at work and at home than other
power plant workers. Union employees at
the Beaver Valley-Shippingport plant and
at two coal-fired generating plants in west-
ern Pennsylvania served as the reference
groups. Finally, the relationship between
symptomatology and a variety of psycho-
social factors is examined in relation to
the Three Mile Island workers and com-
pared to the patterns observed for workers
in the other power plants. Percep-
tions of stress in the work and home
environments are the central focus of
this analysis.

Subjects and methods

Subjects

The analyses presented in this paper were
based on information from 377 male
union workers interviewed in the fall of
1981. Included were 104 Three-Mile Island
workers, 122 Beaver Valley-Shippingport
workers, and 151 coal-fired generation
plant workers. All the employees on the
union lists (the entire nonmanagerial work
force, excluding the contractor personnel)
were asked to participate. The refusal rate
for the three groups averaged 20 %. The
mean age of the workers was 36 years at
the nuclear plants and 37 years at the coal-
fired sites. Relatively more Beaver Valley-
Shippingport workers had some educa-
tion beyond high school (65 % vs 50 % of
the Three Mile Island workers and 46 %
of the coal-fired plant workers). Family
income levels were also higher for the
Beaver Valley-Shippingport workers,
60 % reporting annual incomes of USD
= 30,000 compared to 44 % of the Three
Mile Island and 23 % of the coal-fired
plant workers. Most workers in each plant
were married (92 % at Three Mile Island,
87 % at the Beaver Valley-Shippingport
plants and 80 % at the coal-fired plants).
Since one focus of this paper is on mari-
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tal stress, some of the analyses presented
have been based on the married workers
only.

Methods

Face-to-face interviews were conducted
in the home and lasted approximately 1.5
h. The subjects were randomly assigned
to interviewers, who were mental health
professionals working with the project
on a part-time basis. They had at least a
master’s degree in a psychiatric field and
an average of eight years of clinical experi-
ence.

Mental health. Current symptom levels
were determined from responses to the
Symptom Checklist-90 (2), in which
symptoms occurring during the past two
weeks are rated on a five-point distress
scale. The average distress level for the 90
items, ie, the Global Severity Index, is
presented in our report.

Work environment. Three work environ-
ment indicators were selected: work stress,
job satisfaction and occupational expo-
sure. Work stress was assessed by re-
sponses to 12 items developed and valid-
ated at the University of Michigan and
widely used in studies of occupational
stress (3). These items are rated on a five-
point scale and reflect pressures about job
responsibilities, quality concern, conflicts
about satisfying other people’s expecta-
tions, feelings that the job interferes with
nonwork life, and feelings of being trapped
by the job. Scores can range from 0 (no
stress) to 48 (maximum stress). Job satis-
faction was determined from a five-item
scale concerning whether the worker
was satisfied and happy with his job
(and the level of satisfaction and happi-
ness), whether he would make the same
decision now to take the job and/or rec-
ommend it to a good friend, and whether
the job measures up to his prior expecta-
tions. Scores can range from 0 (high
satisfaction) to 20 (low satisfaction).
Occupational exposure was assessed by
having workers rate the extent to which
11 sets of exposures (eg, toxic chemicals,
air pollution, dangerous storage of equip-
ment, noise) were problematic; the ratings
were made on a five-point scale from no
exposure to exposure presenting a great



problem. The measure used in this re-
port was the average problem rating across
the 11 sets of exposures (range = 0—4).

Home environment. The marital relation-
ship was the focus of the home environ-
ment analysis. Marital conflict and marital
satisfaction subscales were derived from
a questionnaire which incorporated items
from the marital adjustment scales of
Spanier (8) and Pearlin & Schooler (6).
The marital conflict subscale contained
five items that dealt with experiencing
marital problems, seeking marital advice
from relatives or friends, considering di-
vorce or separation, leaving home because
of a fight, seeking professional counseling
for the marriage [range: 5 (no conflict) —
25 (high conflict)]. Marital satisfaction in-
cluded reports about affectionate behavior
and positive evaluations of the marri-
age [range: 6 (low satisfaction) — 30 (high
satisfaction)].

With the one-way analysis of variance
the delineated variables were compared
for differences among the plants. Mul-
tiple regression analyses were computed
to evaluate the amount of variance in
current symptom levels accounted for by
the work and marital environment mea-
sures. In these analyses, other independent
variables shown to affect current symp-
tomatology in psychiatric epidemiologic
research were also entered. These vari-
ables included number of stressful life
events occurring during the year prior
to the interview, perception of friendship
support, age, education, frequency of alco-

hol consumption in the year prior to the
interview (ll-point scale from never to
three or more times a day), and current
smoking habits (5-point scale from non-
smoker to smoking more than one pack
per day).

Results

Table 1 shows the mean difference in
current symptom levels (Global Severity
Index) among the groups. The Three Mile
Island and Beaver Valley-Shippingport
workers had similar distress scores, but
the workers from the coal-fired plants were
somewhat more symptomatic than the
nuclear cohorts. When a cut-off was used
of one standard deviation above the
mean of the normative male sample
from Derogatis’ validation study, 25 % of
the coal-fired plant workers had scores
reflecting high distress in comparison to
21 % of the Three Mile Island and Beaver
Valley-Shippingport workers.

Table 1 also gives the results for the
work and marital stress perception. There
were no significant differences among
the plants with respect to perceptions of
the marriage. Moreover the mean scores
were at the positive end of the scales.
With respect to the work enwironment,
the workers from the coal-fired plants re-
ported less work stress and more problems
with exposure than the nuclear workers.

Table 2 presents the correlations be-
tween the Global Severity Index and work
and marital stress scales. For the Three
Mile Island workers work stress correlated
the strongest with the Global Severity

Table 1. Differences in current symptoms and work and marital stress among the Three Mile island
(TMI), Beaver Valley-Shippingport (BV-S), and coal-fired plant (CF) workers — One-way analysis of

variance.

. ™I BV-S CF
Variable p-Value

Mean SD N Mean SD N Mean SD

Global Severity
Index 0.27 0.29 104 0.28 0.21 122 0.34 0.30 151 0.10
Work stress 1839 7.68 104 19.63 698 122 1742 740 151 0.05
Job satis-
faction 6.96 2.50 104 6.70 2.43 122 6.36 2.58 151 NS
Occupational
exposure 124 078 104 159 079 122 240 068 151 0.001
Marital
conflict 759 243 96 734 263 106 768 280 121 NS
Marital
satisfaction 24.19 4.05 94 23.85 4.19 105 23.51 419 121 NS
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Index. Job satisfaction and exposure were
unrelated to the Index. Higher symp-
tom levels were also associated with
greater conflict and less satisfaction in
the marriage. In the Beaver Valley-Ship-
pingport and coal-fired plant groups, all
of the work and marital environment
scales correlated with the Global Severity
Index at significant levels. The coal-
fired plant workers showed a more striking
relationship between occupational ex-
posure and mental health than the nuclear
workers.

Table 3 presents the results of stepwise
regression analyses which consider the ef-
fect on symptom levels of the occupational
and home environments, along with other
independent variables associated with
mental health in epidemiologic research.
Among the Three Mile Island workers,
40 % of the variance was explained by
the array of independent variables entered.
Work stress, job satisfaction, marital
satisfaction, friendship support, and

Table 2. Relationships between current symptoms
and work and marital stress by site — Pearson
correlation coeffecients. (TMI = Three Mile Island,
BV-S = Beaver Valley-Shippingport, CF = coal-
fired piants)

Global Severity index

Variable

T™I BV-S CF
Work stress 0.48***  0.29*** 0.38"*
Job satisfaction -~0.14 -0.20* —0.26"**
Occupational
exposure 0.13 0.17* 0.28***
Marital conflict 0.27** 0.37*** 0.44*~
Marital satisfaction —0.32"** —0.31**" —0.41***

* p<0.05 * p<0.01, ** p<0.001.

life events contributed the most strongly
to the variance. By contrast, the same
array of variables explained considerably
less of the variance among the Beaver
Valley-Shippingport workers (27 %),
work stress, marital conflict, and friend-
ship support accounting for almost all of
the variance. Among the coal-fired plant
workers, 39 % of the variance was ex-
plained chiefly by marital conflict and
satisfaction, work stress and exposure,
life events, and education. Thus work
and marital stress made significant inde-
pendent contributions to the workers’
mental health in all three groups.

Discussion

The results indicated that the coal-fired
plant workers reported somewhat greater
psychological impairment than the work-
ers in nuclear power facilities. This pattern
was not accompanied by differences in
psychosocial stress at home or at work.
In fact the coal-fired plant workers report-
ed lower levels of job stress than the
nuclear workers. The major area in which
the workers differed was their exposure
to potentially harmful agents in the work-
place, coal-fired plant workers reporting
significantly more problems with ex-
posures than either of the nuclear groups.
Although the majority of exposures
studied in the present investigation have
no known neurotoxic effects (ie, dust,
smoke, fibers, equipment stored danger-
ously, etc), the correlation between ex-
posure and the Global Severity Index
was 0.28 for the coal-fired plant workers,

Table 3. Regression of current symptoms on stress and other variables affecting mental health. (TMI =
Three Mile Island workers, BV-S = Beaver Valley-Shippingport workers, CF = coal-fired plant workers)

TMI (N = 93) BV-S (N = 105) CF(N=117)
Variable Cumula- Cumula- Cumula-

Beta tive R? Beta tive R2 Beta tive R2
Work stress 0.52*** 0.23 0.23"** 0.21 0.24*** 0.32
Job satisfaction 0.16** 0.35 - - —0.10 0.39
Occupational exposure —0.07 0.38 0.13 0.26 0.24** 0.26
Marital conflict - - 0.19* 0.14 0.21*** 0.18
Marital satisfaction —0.26™"" 0.28 —-0.13 0.26 —0.19** 0.30
Friendship support 0.23*** 0.33 —0.15* 0.24 —0.05 0.39
Life events 0.16** 0.36 —-0.02 0.27 0.14** 0.37
Age 0.10 0.39 0.02 0.27 0.05 0.39
Education 0.07 0.40 0.08 0.27 —0.12* 0.36
Drinking frequency 0.03 0.40 - - —0.02 0.39
Smoking habits —0.05 0.38 —0.02 0.27 —0.04 0.39

* p<0.05 ** p<0.01,*** p<0.001.
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compared to 0.13 and 0.17 for the Three
Mile Island and Beaver Valley-Shipping-
port workers, respectively. Thus work-
place exposure problems (perceived or
real) may partially explain the elevated
symptom levels found among the coal-
fired plant workers.

The relationship between work stress
and mental health has been well docu-
mented for white-collar workers (4). Al-
though work stress and job satisfaction
correlated with each other (—0.38 for Three
Mile Island, -0.54 for Beaver Valley-
Shippingport, and -0.39 for coal-fired
plant workers), they were differentially
related to mental health, particularly
among the Three Mile Island workers.
Thus it was important to include both
variables in the regression analyses.

One explanation for the similarity of
the correlation coefficients of work and
marital stress in relation to mental health
is consistency in response style in that
the workers tended to perceive the vari-
ous domains of their lives consistently as
more or less stressful. The fact that both
the work and marital variables entered
the regression equation indicates, how-
ever, that they were not so interdependent
as to cancel one another out. It also sug-
gests the need to reevaluate inferences
about the work stress-mental health
relationship since perceptions of the
work environment may reflect more about
the individual worker than the setting
in which he is employed. In this vein, it
is instructive to note that objective mea-
sures of work stress have not been found
to correlate with psychological sympto-
matology 4, 7).

Overall our findings suggest that the
impact of the Three Mile Island accident
on workers at the plant was unremark-
able 2.5 years after the accident. We have
consistently failed to find that Three
Mile Island workers are more sympto-
matic than other power plant employees.
Although the accident may have precipi-
tated short-term mental health effects in

1979, there do not appear to be any resi-
dual effects beyond that period.
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