Stress Management in Highway
Maintenance Workers

Lawrence R. Murphy, Ph.D.

The efficacy of a work-based stress management training
program was dssessed in highway maintenance workers.
Volunteers received training in electromyogram (EMG)
biofeedback (n = 17) or muscle relaxation (n = 12) or
served as wait-list controls (n = 9). Daily one-hour training
sessions were conducted at the workplace for two consecu-
tive workweeks. The biofeedback group showed significant
posttraining decreases in forehead EMG levels compared
with controls, while decreases found in the muscle relaxa-
tion group were not significant, All groups reported signifi-
cant increases in quality of sleep and in feeling refreshed at
work and decreases in subjective tension levels. A three-
month follow-up study revealed regression of EMG levels
toward baseline in all groups although the percentages of
EMG reductions at follow-up were larger for the trained
groups than for controls. All groups showed significant
improvement on measures of anxiety, somatic complaints,
sleep behavior, job satisfaction, and alcohol use. The results
support other recent studies indicating the usefulness of
work-site stress management programs, although the speci-
ficity of training effects and the durability of physiological
effects over time remain questionable.

Whilc a number of studics have identified job demands
and work environment factors that are associated with
worker health consequences,1# only a few have evaluated
strategies for helping workers cope with stress and alleviate
physiological and psychological symptoms of stress. In this
regard, Peters et al®® found significant decreases in systolic
and diastolic blood pressure in office workers who were
taught a meditation/relaxation technique? for creating a
relaxation response. Other benefits reported by participants
included reduced symptom activity and improvements in
work performance, mood state, and satisfaction.
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Manuso (cited in Schwartz)® found that muscie tension
levels, clinic visits, stress symptoms, and symptom-induced
interference with work were reduced in workers with
chronic anxiety or recurring headaches after combined
training in biofeedback, muscle relaxation, breathing exer-
cises, and imagery. Also, Carrington et al® demonstrated
that telephone company employees who learned clinically
standardized meditation or Benson’s relaxation response’
at home reported dramatic reductions in psychological and
somatic symptoms at approximately six months after
training.

In 1978, the National Institute for Occupational Safety
and Health (NIOSH) initiated a research program to evalu-
ate the efficacy of work-based stress management training
programs. Biofeedback and muscle relaxation methods were
selected for initial study. Biofeedback has been used suc-
cessfully in helping individuals control heart rate, muscle
tension levels, blood pressure, skin temperature, and
stomach activityl® and has provided relief to patients with
hypertension, migraine and tension headaches, asthma,
chronic anxiety, and Raynaud’s disease.}! Muscle relaxa-
tion methods have demonstrated effectiveness in reducing
general anxiety, insomnia, hypertension, asthma, tension
headaches, and public-speaking anxiety.12 Although these
methods are effective modifiers of psychophysiological
functions, particularly those related to stress, their utility
outside clinical or laboratory settings remains to be deter-
mined.

The traditional clinical formats were modified to make
the programs more attractive to employees and cost-effec-
tive to organizations. These modifications included a
training v treatment orientation, a daily v weekly training
schedule abbreviated from 12 or more sessions to six
sessions, and the use of the work-site v clinical setting to
conduct training.13

In the first NIOSH study,!# hospital nurses trained in
biofeedback or muscle relaxation showed significant bene-
fits on physiological and self-report measures taken during,
and immediately following, the training program. The
muscle relaxation group showed the largest reduction in
forehead muscle tension levels, along with improvements in
the ability to cope with stress and decreases in the fre-
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quency of headaches. The biofeedback group showed sig-
nificant increases in hand temperature, amount of work
energy, and perceived cffectiveness of stress coping when
used at work, Both training groups and a self-relaxation
comparison group reported significant improvements in
sleep behavior and decreases in trait anxicty.

The purpose of the present study was to replicate and
extend the findings of the first study in a bluc-collar work
group. In cooperation with the Public Employees Assis-
tance Program, the Highway Maintenance Division, Depart-
ment of Public Works, City of Cincinnati, agreed to partici-
pate in the study. The Division provided a quict room in
which to conduct the study and permitted all volunteering
employees to participate during normal working hours
without loss of pay. The study was in operation over the
13-month period from August, 1981, to September, 1982.

[t was hypothesized that biofeedback and muscle relaxa-
tion groups would show greater reductions in physiological
arousal levels and more pronounced improvements on se!f-
report indices of well-being than did controls and that these
benefits would be evident at a follow-up evaluation con-
ducted three months after training.

Method

Sixty-eight workers voluntcered to participate in the
study and underwent a prestudy physical examination.
Sixteen volunteers were excluded from the study because
they were taking antihypertensive medication or had blood
pressurcs in excess of 150/90 mm Hg. Of the remaining 52
volunteers who were randomly assigned to training or
control groups, 14 either did not appear at their scheduled
time {n = 9) or did not complete all training days (n = 5).
Final group sizes were as follows: clectromyogram (EMG)
biofeedback, 17; muscle relaxation, 12; and wait-list
controls, nine,

Groups — EMG biofeedback subjects received continu-
ous feedback of forchead muscle tension levels in the form
of a tone whose pitch rose as muscle activity increased and
fell as muscle activity decreased. Subjects were instructed
to notice how the pitch of the tone changed in response to
various thoughts, images, and feelings and to concentrate
on developing a strategy for reducing the tone as much as
possible. A shaping procedurc was used wherein the sensi-
tivity of the feedback was adjusted as subjects became
proficient at reducing the tone. At the start of each session,
the sensitivity was set so that a 25% reduction in forehecad
EMG was required for the tonc to disappear entirely. At
five-minute intervals during the session, the experimenter
checked the state of the tonc and, if it had disappeared,
increased the sensitivity, thus requiring participants to do
progressively better.

Muscle relaxation subjects listened to a series of cassctte
tapest® that instructed them to alternatively tense then
relax major muscle groups while attending closcly to sensa-
tions of tenseness and relaxation in the muscles. As training
progressed, the exercises were abbreviated to a point where
workers would merely repeat a cue word like “relax’’ with
cach exhalation to create a state of muscle relaxation. The
cassette tape series also contained autogenic phrases to sup-
plement the muscle relaxation exercises.

Both training groups were asked to practice the relaxa-
tion methods at home for 20 minutes between sessions and
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to usc the methods during actual stressful situations at
work and home. No feedback equipment or cassetic tapes
werce provided to participants for home practice.

Participants in the wait-list control group were told that
they would receive training later. This group met on days
1, 8, and 10, at which time questionnaire measures and
physiological recordings were obtained. These subjects later
were given the opportunity to learn either biofeedback or
muscle relaxation training.

Training Program — Training sessions werc conducted in
groups of two to four workers that met for daily onc-hour
sessions during two consccutive workweeks., The program
contained three phases: (1) bascline (days 1 and 2), training
proper (days 3 through 8), and application practice (days
9 and 10). At bascline, participants were provided with
stress educational information in the 20-minute period
between presession and postsession physiological record-
ings. Topics addressed included sources of stress at work,
stress/health relationships, degree of contro! over perceived
stressors, and the potential value of relaxation training for
gaining greater control over psychophysiological reactivity.

During the training phase, participants received instruc-
tions in their respective techniques for 20 minutes each
day. On day 4 and following, participants were given
performance feedback in the form of a graph charting
presession and postsession EMG  levels. In addition to
having motivating propertics, this feedback also served to
help participants more accurately gauge depth of physio-
logical relaxation and compare subjective impressions
with the EMG results.

During the application practice phase, participants were
asked to use what they had learned to become decply
relaxed during the session. No external aid in the form of
casscite tapes or feed back cquipment was provided to the
subjects on these days.

The training format described here differed significantly
from that described in a previous study,1 in that stress
education information was provided on both baseline days,
daily performance fecdback was provided, and the muscle
relaxation exercises contained an autogenic component in
addition to the tensing and rclaxing exercises. Finally, a
wait-list (no instructions) comparison group was used in
this study, as opposed to a self-relaxation group, to provide
a zero-point against which to compare the cffects of refaxa-
tion training.

Follow-up — Three months after training, participants
were scheduled for one session at the same time of the
day as during training. The instructions and procedures for
the follow-up session were identical to those on days 9 and
10 of training. Presession and postsession physiological
recordings werc obtained as described carlier.

Outcome Measures — . Forehead EMG and Hand
Temperature — On cach of the 10 program days, recordings
of forehcad EMG and hand temperature were taken after a
10-minute rest period at the start and again at the cnd of
the session. Forehead EMG was recorded using disposable
clectrode strips that contained a ground clectrode flanked
by active clectrodes. The distance between clectrodes was
3 mm and the entire strip was centered directly above the
nasion. Hand temperature was recorded with a Cyborg
thermal probe taped to the center of the back of the hand.
This placement did not restrict subject movement during
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the training exercises but represents a more conservative
estimate of hand temperature changes relative to a fingertip
placement,

Both physiological mecasures were monitored continu-
ously during four consccutive one-minute trials using a
microprocessot-based system. The unit contained cight
recording channcls and utilized a microprocessor for
real-time acquisition and conditioning of the data. Record-
ings collected with this system were stored on floppy disk
for later analysis. Each recording period required seven
minutes to complete and the sampling rate was 10 samples
per second. Subjects were asked to sit quietly with eyes
closed and to restrict unnecessary movements during the
recording periods.

2. Work Environment/Job Stress — A questionnaire was
used to obtain measures of job satisfaction, work cnergy,
work performance, job stress, coping ability, slecp patterns,
and health complaints. Job satisfaction was rated via a scale
taken from Quinn and Shepard,16 while job stress, work
encrgy, work performance, and stress coping were assessed
using single items developed for this study. The sleep be-
havior scale was taken from a study by Tasto ct all? and
health complaints were measured on a 36-item four-point
frequency rating scale. The entire questionnaire was com-
pleted at home after the session on day 1 and again at
follow-up.

3. Brief Symptom Index (BSI)'® — A 53-item abbrevi-
ated version of the Symptom Checklist 90 {revised), which
generates scores on nine symptom dimensions (somatiza-
tion, SOM; obsessive-compulsive, O-C; interpersonal sensi-
tivity, I-S; depression, DEP; anxiety, ANX; hostility, HOS;
phobic anxicty, PHOB; paranoia, PAR; and psychoticism,
PSY) and three summary scales (general severity index,
GSl; positive symptom distress index, PSDI; and positive
symptom total, PST), was administered at the prestudy
physical examination and again at follow-up.

4, Trait Anxietyl® — A 21-item test that evaluated the
extent to which anxiety proneness is an enduring trait of
the individual was administered on days 1 and 10.

5. Personal Habits — A 17-item scale was developed by
NIOSH to assess alcohol and caffcine consumption, tobacco
use, sleep behavior, job and home stress, and physical
exercise for the 24-hour period immediately prior to a
training session. The scale was given before the session on
days 1, 8, and 10 and at the follow-up scssion.

6. Treatment Credibility2® — A seven-item scale that
measured perceived credibility of the training methods was
administered on day 3 after participants had cxpericnced
onc training session.

Results

Hand temperature data are not reported since this
measure was confounded with ambicnt temperature. A
majority of workers performed their usual job dutics out-
doors, often when it was significantly cooler or warmer
than in the training room. Especially during the winter
months, it was impossible to stabilize hand temperatures
within the 15-minute period prior to data collection.

The three groups were statistically equivalent on socio-
demographic variables, systolic and diastolic blood pressure
taken at the physical examination, psychological state, and
pretraining measures of job satisfaction and work perfor-
mance levels (p > .10).

The average participant was 42 ycars old, marricd, and
had 17 years of service with the city. Nincty percent of the
participants were male and 64% were white. The annual
income ranged from $14,000 to $20,000 and participants
were in good health. The participants were primarily non-
supervisory employees (64%) and were ficld (67%) as op-
posed to office workers.

Before Training — Table 1 shows correlation coefficients
among select pretraining measures for all participants. Age
did not correlate with any of these mcasures and EMG
levels on day 1 corrclated only with levels of nonwork
stress. Higher levels of reported job stress were associated
with higher trait anxicty, morc job dissatisfaction, more
psychological and physical strains, poor quality of sleep,
and higher caffeine consumption (p < .05).

Table 1 — Spearman Rank Order Correlation Coefficients Among Pretraining (Day 1) Measures
1 2 3 4 5 6 1 8 9 10 1 12
1. Age -
2. EMG (day 1) -.25 e
3. Job stress .07 10
4, Nonwork stress =21 33* .23 e
5. Stress coping 18 -.27 -.19 -1 ...
6. Job dissatisfaction 1 -.16 A2 19 -.09 -
7. Health complaints .02 -.04 43t a0t -6 a2t
8. BSI-PSDI -1 31 33 .31 -.03 .08 .38* e
9. Trait anxiety 14 .05 T LI VAR 36 71 LY T
10. Quality of sleep 0 -.16 -47t -3 -7 -34% - 54 -59%  -69% .
11. Sick leave -15 .06 .03 .27 ~.26 18 12 A7 .16 0
12. Caffeine use -.02 22 33* .33* - 44t A1 .29 -12 24 -17 0 -22
* p=<.0b
T p<.01
Pop<.00
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An analysis of variance (ANOVA) on day 1 EMG levels
indicated no group differences (p > .10) and no significant
relationship between day 1 EMG levels and post-training
EMG reductions (p > .10).

Finally, credibility of training in biofeedback and muscle
relaxation groups was not associated with any pretraining
measures or with the magnitude of EMG reductions over
program days {p > .10).

Training and Application Phases — Figs. 1 and 2 depict
comparative EMG levels for each group during baseline
(day 1), after training (day 8), and during application prac-
tice {(day 10) days for presession and postsession recording
periods, respectively, A 3 x 2 x 3 (group x session x day)
ANOVA revealed no effects for group (p > .10) but signifi-
cant cffects for session (F|1, 34] = 23.73, p < .001), day
{(F[2, 68] = 6.56, p < .003), and group x day interaction
(F[4, 68] = 2.63, p < .04), with a trend for a group x
session interaction (F[2, 34] = 3.11, p < .06).

Breakdown ANOVAs indicated larger EMG reductions
on day 8 in the biofecdback group than in controls for both
presession (F[1, 24} = 5.16, p < .04) and postsession (F
[1, 24] = 4.71, p < .05) recording periods. The muscle
refaxation group did not differ from controls on day 8
EMG reductions during either recording period (p > .10).
Also, the difference between biofeedback and muscle
relaxation groups approached significance (F[1, 26] = 3.27,
p < .08).

On day 10, group differences fell below acceptable
significance levels for many comparisons but trends were
apparent. Presession EMG reductions in the biofeedback
group were greater than among controls (F[1, 24| = 3.05,
p < .09) but similar to those in the muscle rclaxation group
{p > .10). There was a trend toward larger postsession EMG
reductions on day 10 in biofeedback than in muscle relaxa-
tion subjects (F[1, 26] =3.18, p < .09) but results for bio-
feedback and control groups were similar (p > .10).

Repeated measures ANOVAs performed on post-training
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Fig. 1 — Mean presession forehead muscle activity levels for each
group during baseline (B), training (T), and application practice (A)
periods.
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sclf-report measures indicated significant time effects (day
10 v day 1) for tension level (F[1, 34| = 10.64, p < .003),
feeling refreshed (F|1, 34| = 9.59, p < .004), and quality
of sleep (F|1, 34] = 20.77, p < .001) but group x time
interactions were not significant (p > .10). No significant
changes over time or between groups were obtained imme-
diately after training on measures of trait anxicty, job stress
Jevel, work load, or nonwork stress level (p > .10).

Follow-up

Results — Two subjects in the biofeedback group and
one subject in the muscle relaxation group were unavailable
at follow-up, resulting in group sizes of 15, 11, and cight
for biofeedback, muscle relaxation, and control groups,
respectively.

Presession EMG levels at follow-up compared with day
10 are depicted in Fig. 3 for cach participant. Compared
with post-training levels, EMGs at follow-up werc similar in
biofeedback (+1%) and muscle relaxation (—1%) groups and
higher in the control group (+20%), but a repcated mea-
sures ANOVA revealed no group, time, or group x time
interaction effects (p > .10). Sixty-seven percent of bio-
feedback subjects, 45% of muscle relaxation subjects, and
50% of controls did not maintain day 10 EMG dccreases
into the follow-up period. Relative to day 1, however,
follow-up EMG levels were fower in 80% of biolecdback
subjects, 82% of muscle relaxation subjects, and 50% of
controls, as shown in Fig. 4. The percentage of reduction in
presession EMG levels at follow-up relative to day 1 was
21% for the biofcedback group and 16% for the muscle
refaxation group; a 10% incrcase was found among con-
trols. Duncan muitiple range tests (adjusted for unequal
group sizes) indicated larger percentages of EMG reductions
(follow-up/day 1) in biofeedback and muscle relaxation
groups compared with controls (p < .05) and larger reduc-
tions in the biofecdback group compared with the muscle
relaxation group (p < .05).
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Fig. 2 — Mean postsession forehead muscle activity levels for

each group during baseline (B), training (T), and application practice
(A) periods.
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Fig. 3 — Presession EMG levels at follow-up plotted against EMG
levels on day 10 for each participant. {Subjects below diagnoal
indicate lower EMGs at follow-up.)

Regarding postsesseion EMG levels, a similar pattern of
results was found except the increasc in EMG levels relative
to day 10 was statistically significant (F[1, 31] = 4.18,
p < .05). Sixty percent of biofeedback subjects, 55% of
muscle relaxation subjects, and 62% of controls did not
maintain day 10 postsession EMG decreases at follow-up.
Relative to day 1 post session levels, 67% of biofeedback,
55% of muscle relaxation, and 38% of controls showed
lower EMG levels at follow-up. Duncan multiple range tests
on postsession EMG reductions (follow-up/day 1) indicated
significant differences between both trained groups com-
pared with controls (p < .05) and between the two trained
groups, the biofeedback group showing lower EMG levels
at follow-up (p < .05). However, the cffect primarily
reflected an increase in EMG levels in the control group
(+32%) as opposed to significant decreases in the biofeed-
back (—15%) and muscle relaxation (—1%) groups.

Repeated measures ANOVAs computed on question-
naire scales administered before training and at follow-up
revealed only one statistically significant group x time
interaction effect for number of hours of sleep (F[2, 29] =
3.86, p < .04). The biofecdback group showed the largest
increase, followed by the muscle relaxation and then the
control group (p < .05). On a number of survey scales,
significant cffects were found over time for all groups.
Table 2 shows mean scores on select survey items on day 1
and at follow-up along with ANOVA results for time
cffects. Significant decreases were found on three BSI
symptom subscales (SOM, O-C, and ANX), trait anxiety,
feeling tired or sleepy at work, job dissatisfaction, and
alcohol use with increases in the quality of sleep. Trends
toward decreases in two other BSI subscales (GSI and PST)
and increases in work performance levels were also found.
In all cases, however, the group x time interactions were
not statistically significant {p > .10).

The group means (Table 2) show that the biofeedback
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Fig. 4 — Presession EMG levels at follow-up plotted against day 1
EMG levels for each participant. {Subjects below diagonal indicate
lower EMGs at follow-up.)

group displayed the largest numecrical decreases in BSI
symptom scales, followed by the muscie relaxation and
control groups, although the latter showed numerically
larger changes on measures of quality of slecep and reported
job dissatisfaction levels compared with the trained groups.

Reported practice rates during the follow-up period did
not differ between the biofeedback and muscle relaxation
groups. Participants reported practicing an average of 1.8
days per week for an average of 17 mintues at a sitting over
the entire three-month follow-up period. Fifty percent of
the participants reported practicing twice per day and 33
did so only rarely. Seventy-three percent of the biofeed-
back group and 50% of the muscle relaxation group indi-
cated that they were still practicing the relaxation methods
periodically at follow-up and that the skills were effective
“often™ or “‘always’ in helping them relax. Both groups
reported using the methods more frequently and with
greater success at home than at work. Reported mastery
of the relaxation skills was moderate (mean = 5.00; scalc,
1 through 9) and more than 75% of the participants re-
ported that a booster session was “‘probably’’ or “definite-
ly" needed at follow-up.

Finally, reported practice rates did not correlate with
the magnitude of EMG reductions during training or at
follow-up and did not correlate significantly with changes
on questionnaire measures (p > .10). The most common
reasons given for not practicing the relaxation methods
more frequently at follow-up were that participants forgot
to practice (39%), preferred to do other things (26%), had
no time to practice (26%), or did not feel the necd {17%).
Thirteen percent of the participants reported not practicing
because they perceived no noticeable benefits.

Discussion
The results of the present experiment partially replicate
a previous studyl?4 indicating that relaxation training
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Tahle 2 — Means (and SDs) of Questionnaire Scales on Day 1 and at Follow-up*
Biofeedback Muscle Relaxation Control ANOVA
Scale (n=15) (n=11) (n=8) Results
BSI-SOM Day 1 55.1(13.52) 55.6 {6.69) 55.1(12.62) F=471
Follow-up 45.6 (6.52) 52.8 (10.65) 52.6 (15.17) p<.04
BSI-0/C Day 1 59.9 (8.32) 61.4 (5.58) 59.3 (12.16) F=582
Follow-up 52.6 (9.60) 54.8 (11.74) 58.1 (8.15) p<.03
BSI-ANX Day 1 60.9 (10.36) 57.9 (7.65) 58.8 (15.8) F=643
Follow-up 48.7 (10.03) 52.1{12.60) 58.3 (14.62) p<.02
BSI-GSI Day 1 60.9 (10.36) 60.2 (6.27) 60.6 (11.61) F=347
Follow-up 51.6 (12.21) 55.6 (12.62) 60.6 (12.68) p<.07
BSI-PST Day 1 67.8(10.12) 61.8 (5.61} 59.5 (8.38) F=3.30
Follow-up 52.5 (14.77) 55.5 (13.5) 62.0 (10.17) p<.08
Trait Day 1 41.9 (9.66) 40.1 (4.25) 43.3 (9.69) F=8.53
anxiety Fallow-up 37.2 (9.50) 37.6 (4.53) 42.4 (8.45) p <.007
Quality of Day 1 3.60(0.74) 3.70 (1.16) 3.62(1.30) F=8.48
sleep (1-7) Follow-up 4.00(1.417) 4.80 (1.40) 4.87 (1.96) p <.007
Sleepy at Day 1 3.93(1.21) 4.00 (1.05) 4.25(1.17) F=11.67
work {1-7) Follow-up 314 (1.7 3.70 (0.95) 3.63(1.51) p <.002
Jobh dissatisfaction Day 1 6.86 (2.48) 7.30(2.36) 8.00 (2.56) F =454
(4-13) Foltow-up 6.50 (1.65) 6.80 (1.81) 6.87 (2.23) p<.04
Alcohol use Day 1 2.00(1.93) 4.80 (4.43) 2.80 (0.84) F=6.98
(No. of drinks) Follow-up 1.12(0.99) 1.20 (1.64) 1.40 {1.34) p<.02

*

below scale)

results in significant reductions in worker EMG levels and
extend those results showing that the magnitude of post-
training EMG reductions are not well maintained three
months later. However, a larger percentage of trained
workers v controls still showed lower than baseline EMG
levels at follow-up. Although significant improvements on
some survey measures were found for biofeedback and
muscle relaxation groups in the first study,1* both trained
and control groups evidenced such improvements in the
present study.

The small post-training EMG reductions in the muscle
relaxation group relative to the biofeedback group may
have been a function of providing too much learning
material to these participants. The cassctic tape scricst®
used in this study included instruction in diffcrential
relaxation, conditioned relaxation, and autogenics in
addition to progressive muscle relaxation. The manual
associated with the cassette tapes suggests that the listener
master cach relaxation exercise before attempting to learn
another. The abbreviated training format used in the
present study precluded this type of mastery. It is sug-
gested, therefore, that cither fewer relaxation techniques be
taught in a short training program or that the length of the
program be extended to obviate the potentially counter-
productive effects of overtraining on EMG reductions and,
perhaps, the low compliance rate observed in the present
study.

The relatively poor maintenance of post-training reduc-
tions in EMG levels in the trained groups at follow-up may
have been due to the very low reported practice rates in this
study, averaging less than two days per week with 50% of
participants practicing twice per day. However, the re-
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F Ratios and p Values Refer to ANOVA Time effects only (BSI scales are in standardized T units; ranges of other scales are given

scarch literature is unclear on the relationship between
post-training practice rates and benefits to participants. For
example, Peters?! found that practice rates during the
follow-up period were higher among participants who
experienced more noticeable benefits but cven participants
who stopped practicing regularly maintained some benefits
over time. Likewise, while Carrington and others® found
differences between practicers and stopped-practicers on
some outcome measures, they concluded that frequent
practlicc was not necessary to obtain symptom reduction
and that frequency of practice did not predict stress reduc-
tion.

The latter study did achicve high compliance rates into
the follow-up period with workers learning the refaxation
techniques at home via recordings and instructional materi-
als, Perhaps the fact that workers learned the techniques at
home served to improve compliance and facilitated the
generalization of training skills to other situations. The use
of a training room at the work site in the present study may
have worked against compliance by conditioning workers
to become relaxed in only one sctting. Additional rescarch
is needed to examine factors related to compliance and the
maintenance of relaxation skills over time. Peters?! found
that the best predictor of skill maintenance six months
after training was perceived benefit of the training skills and
the best predictor of perceived benefit was whether workers
taught the relaxation technique to someone clse. This fac-
tor may explain the high compliance rates achieved in the
Peters and Carrington studies.

Since both trained and control groups showed significant
benefits on survey measures, it is probable that nonspecific
factors inherent in the study design contributed important-
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ly to the observed outcomes. Examples of such factors
include taking time out of the workday to sit in a com-
fortable chair and the motivation of participants who were
sclf-sclected.

The problem of nonspecific factors in stress management
research has been noted in other reports,6:9:14:22 and
additional rescarch is needed to dctermine the relative con-
tribution of training-specific and nonspecific factors in
work-site stress management studics.

The present results confirm other reports supporting the
feasibility of work-site stress management training programs
and their uscfulness for producing reductions in worker
arousal level and subjective responses to stress,5:14,22:25
The durability of post-training physiological effects remains
questionable based on the present results, although those of
another reeent study?3 indicate a more sustained cffect of
relaxation training. In terms of self-report measures, several
studies have found durable effects four to six months after
training. 921,24

The cffects of work-site stress management training on
organization-relevant variables such as absenteeism, tardi-
ness, performance ratings, and symptom interfercnce with
work need to be evaluated so that cost/bencefit figures can
be computed. Although such programs arc not designed to
influence such variables, indirect effects on these measures
might be cvident. In this regard, Kohn?6 has shown that
workers traincd in progressive muscle relaxation made
fewer performance errors under conditions of high noise
stress than did controls. Thus, beyond health-related bene-
fits, rclaxation training may directly improve work per-
formance under conditions of clevated stress.

Although individual-oriented strategies for helping
workers cope with stress do not attempt to reduce or
eliminate the job stressors themselves, a clear limitation,
such techniques may warrant a place in job stress reduction
cfforts by virtue of their potential for reducing arousal
levels, anxiety, somatic complaints, slecp distrubances, and,
possibly, alcohol use.2? Stress management methods also
address the issue of individual differences in the perception
of events as stressful2® and can be useful in reducing reac-
tions to both work and nonwork stressors that interact
with individual characteristics in producing health conse-
quences.

Job redesign and organizational change arc ultimately
the preferred approaches for reducing job stress but relaxa-
tion mcthods might find utility in work scttings as a pre-
ventive training strategy, where stressors cannot be designed
out of the job, or as components of company training,
medical, or employce assistance programs to help workers
deal with the stresses and tensions of modern-day life and
work.
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