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INTRODUCTION

Human energy expenditure requirements
have declined during the twentieth century,
due to the fact that many individuals are no
longer exposed to such strenuous or
vigorous tasks, such as manual labour (Park,
1989). This has resulted in the development
of the so called hypokinetic diseases (Kraus
& Raab, 1961; Blair, Kohl, Gordon &
Paffenberger, 1992). Diseases which are
associated with a sedentary lifestyle are
coronary heart disease, hypertension, low
back pain, and diabetes mellitus (Blair,
Oiserchia, Wilbur & Crowder, 1986).
Contrary of what can be expected to living
in greater comfort stress levels were not
reduced (Sutherland & Cooper, 1990).
Long-term exposure to stress has been
associated with certain of the hypokinetic
diseases listed above, namely: lumbago
(Hinkle, 1987); coronary heart disease
(Theorell, 1986); hypertension (Theorell,
1986); diabetes mellitus (Shillitoe, 1988);
ulcers (Gilligan, Fung, Piper & Tennant,
1987); asthma (Irwin & Anisman, 1984);
mental ill-health (Miner & Brewer, 1976)
and atherosclerosis (Ivancevich & Matteson,
1988). Correctionai Services personnel have
been found to have a higher incidence of

coronary heart disease (Harenstam, Palm &
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Theorell.  1988;  Theorell.  19806):
hypertension (Kicly & Hodgson. 1990):
ulcers (Kieley & Hodgson, 1990): and
atherosclerosts (Cheek & Miller. 1983)

than the genceral population.

Research has indicated that exercise iIs as
ctfcctive as other stress  management
techniques 1o reduce  stress  levels
(Berger. 1994).  Kiely and Hodgson
(1990) tentatively conclude that physical
exercise  programmes  for  correctional
increase  their

services members

resistance  lo - stress  due o grealer
physical fitness. This opinion is shared
by Cheek and Miller (1983), Cooper
(1985). Grosst and Berg (1993) and
Kiely and Hodgson (1990). There has
been little to provide objective data on
the “bottom-line' monetary benefits and
the decrease in work absentecism  that
may result from and exercise programme
(Browne, Russel.  Morgan.  Scotl,
Optenberg & Clarke, 1984).Considering
that the above mentioned illnesses
resulted in a salary loss of R2 984 409-00
for the South African Correctional
Services over a 10 month period. a

solution needs Lo be found.

The purpose of this study 1s to compare
the implications of a six month stress

management exercise programme  on

medical care costs. work absenteeism,
psychological  stress  levels  and
physiological parameters on Correctional
Services  personnel, rated the third
highest of all occupational stress groups.
[t is hypothesised that if a  stress
management  exercise  programme i
followed on a regular  basis by
Correctional — Services  personnel 4
reduction in their medical care costs,
work absenteeism and  psychological
stress levels may occur. This could result
in a lavourable change in certain psycho-
physiological parameters. Such evidence
is needed before the Department of
Correctional  Services  and  other
corporations  make commitments  for

fitness equipment and personnel.

METHODS AND PROCEDURES
Subjects

One  hundred and  sixty  (160)
Correctional Services members
volunteered for the study from four
command areas. namely: Headquarters,
Kroonstad, Pretoria and  Zonderwater
with 131 subjects completing the study
LEach command area had an experimental
group and a control group. For analysis
purposes the experimental groups from
the four command arcas were combined

o form Group A (n = 71). whilst all four
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control groups from each command area
were grouped to form the Control group
(n = 52). The experimental group
participated in an exercise and stress
management programme, while the
control group received no intervention at
all. An additional 8 volunteers from
Headquarters were grouped to form
Group B who received only one
psychological  progressive relaxation
session per week with no exercise
intervention. Table 1 presents the gender
and age distribution of the three groups.
Each subject completed and signed an
indemnity and informed consent form
prior (o participating in the study.

Study design

An experimental pretest-posttest
randomized group design was used in
the study.

Physical evaluation: All subjects
completed a health history profile
questionnaire which was used to gain
the subjects personal details: determine
any contra-indications to exercise
testing (e.g. musculoskeletal injury) and
lifestyle habits. This was followed by a
physiological evaluation which
consisted of anthropometric
measurements, namely: stature and
body mass (Smit, 1979); body

composition (Drinkwater & Ross,

1980): trunk flexibility using the sit and
reach test; physical work capacity
(PWC 170) (American College of Sport
Medicine, 1991) and abdominal
strength using the bent knee sit-up test
(Kirkendall, Gruber & Johnson, 1980).
A biochemical analysis was done on
serum In order to determine total
cholesterol (TC); low density
lipoprotein cholesterol (LDL-C); high
density lipoprotein cholesterol (HDL-
C); triglyceride (TG); fasting glucose
and uric acid levels.

Psychological evaluation: Each subject
completed a Stress Audit questionnaire
(Miller &  Smith, 1983).  This
questionnaire determined each subject’s
sources of stress, symptoms (o stress
and vulnerability to stress. The
questionnaire was completed under the
supervision of a registered clinical
psychologist who was also responsible
for the weekly progressive muscular
relaxation session for Groups A and B
(see results).

Intervention: Group A followed the
prescribed exercise programme
consisting of: a warm-up (7 min) of
light stationary cycling; 20 min. of
stationary cycling at 70% of maximum
heart rate; 15 min. circuit training

ending with 5 min. of stretching. This
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management  session in - which the
progressive muscular relaxation
technique was practised (Jacobson,
1938). Group B only received the same
psychological ~ stress  management
session, as Group A. once a week. The
Control group continued with its daily
routine.

Medical care cost and absenteeism
analysis: Each subject’s medical care
costs and absenteeism were calculated
for six months prior to the study and six
months  during the  study.  This
information was obtained from the
Department of Correctional  Services
medical aid scheme. Unfortunately the
reason for each medical claim and sick

leave was not available.

Data analysis: All statistical analyses
done were compiled and done by the
statistical Department of the University
of Pretoria using SAS and BMDP
software packages. In all staustical
analyses, the 95% level of confidence
(p< 0.05) was applied as the minimum
to interpret  significant  differences

among sets of data.

RESULTS
Subjects: A drop-out rate of 18.13%

was observed in this study. Nine of the

subjects were transferred, five resigned
from the Department of Correctional
Services. two were discharged from the
programme on medical grounds, while
15 indicated that they no longer wanted
(o participate in the study.

Physical parameters: Physical
characteristics ol the subjects are
presented in Table 2. Analysis of the
results  showed that Group A had
significant (p<<0.05) improvements in all
psycho-physiological parameters. Group
B showed a significant improvement in
trunk  flexibility and a significant
reduction in physical work capacity.
The Control group had a significant
increase in body mass, percentage body
fat and systolic blood pressure with a

decrease in physical work capacity.

Biochemical parameters: Changes in
serum parameters are shown Table 3.
Significant reductions were found in
TC. LDL-C and uric acid concentrations
in Group A. whilst the Control group
had a significant increase in TC and
fasting  glucose levels  whilst  no
significant changes were observed for

HDL-C and TG levels.
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Psychological stress levels: Significant
reductions in the total symptoms and
sources of stress were shown in both
Group A and Group B. however, only
Group A had a significant reduction in
its' vulnerability to stress. The Control
group had a significant increase in total
sources of stress and its' vulnerability to
stress. These findings are summarized
in Table 4.

Medical care cost and absenteeism
analysis: Table 4 summarizes changes
in medical care cost and absenteeism.
Group A had a significant (p = 0.0004)
decrease in  medical expenditure
resulting in a saving of a mean R745-96
per individual per 6 months and a
significant mean decrease of 3,07 days
in absenteeism. Group B showed no
significant change. In contrast the
Control group experienced, a non-
significant (p = 0.0625), increase in
medical cost which is equivalent to a
mean increase of R230-69 and a
significant mean increase of 2.06 days

in absenteeism.

DISCUSSION

Participation compliance: The drop-
out rate of 18.13% found in the present
study compares favourably to the

documented typical drop-out rate from

supervised exercise programmes which
may vary between 40 - 60% (Marcus et
al., 1992: Lechner & de Vries, 1995).

Possible explanations why the drop-out
rate was so low are that members were
allowed to exercise during work time
(Dishman, 1994; Lechner & de Vries,
1995); facilities were situated on the
work premises and were thus easily
accessible (Shephard & Cox, 1980;
Lechner & de Vries, 1995); all subjects
volunteered to participate in the study
thus all shared a positive attitude and
beliefs  about expected outcomes
(Dishman. 1994): the subjects did not
have to make any monetary contribution
(Dishman, 1994); and finally, the
exercise programme was individually
tailored for 70% of the individuals
maximal ability which thus eliminated
the unfit subjects from perceiving a
standard activity Intensity as more
strenuous than the fit subjects (Sallis er
al., 1986).

Physical evaluation

The effects of participation in a regular
exercise  programme on  physical
parameters have been well documented
in previous studies (Daley & Parfitt,
1996; Grandjean, Oden, Crouse, Brown

& Green, 1996).



232 WOOD. KRUGER. LOOTS AND GRIMBEEK

Industrial ~ programmes and regular
participation  in  acrobic  exercise
programmes have consistently shown
favourable  changes in physical
parameters (Duncan, Gordon & Scott,
1991; Grandjean er al.. 1996). The
results of the present study (group A)
support these findings in the following
respects: A decrease in percentage body
fat and body mass (Daley & Parfitt.
1996: Grandjean er al.. 1996), increase
in number of sit-ups per minute (Blair e/
al., 1986: Kahanovitz. Nordin, Yabut,
Parnionpour, Viola. & Mulvihill, 1987);
increase in trunk flexibility (Hubley,
1982): increase in physical work
capacity  (Duncan et al.,  1991:
Grandjean et «al.. 1996); decrease in
resting  systolic and  diastolic  blood
pressure  (Blair, Goodyear, Gibbons &
Cooper,  1984);  reduction in  TC
(Grandjean e¢r al., 1996). decrease in
LDL-C levels (Pauly, Palmer, Wright &
Pfeiffer, 1982: Grandjean er al., 1996).
The exercise stimulus of the present
study  was  sufficient  to  elicit
cardiovascular adaptations to exercise
as Group A's physical work capacity
improved. An improved physical work
capacity has been said to lower resting
blood pressure (Paffenberger. Wing,

Hude & Jung, 1983: Blair er al., 1984)

and decrcase TC levels (Grandjean ef
al.. 1996), which is supported by the

lindings of the present study.

Group A also experienced a decrease mn
psychological stress levels, and possibly
a decrease in muscle tension (Girdano &
Everly., 1986: Rice, 1992),which may
partially explain the group’s increase in
flexibility (De Vries, 1995: Heptinstall,
1995), decrease in TC levels and LDL-
C levels (Burst, 1992). Research has
shown that  progressive  muscular
relaxation therapy on its own leads to a
decrease in muscle tension which could
result in an increase in flexibility. Group
B which showed a decrease in
psychological stress levels (Table 4)
experienced only a small but significant
increase in flexibility, a finding which
could be similar to those of de Vries
(1995) and Heptinstall (1995) who

found.

Psychological — progressive  relaxation
sessions have also been said to reduce
TC levels. Studies (Roskies er al.. 1979;
Cooper, 1982) have shown a reduction
in cholesterol levels following a stress
management intervention that
emphasized training and practice in

relaxation.
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However not all studies have found
such effect (Patel, Marmot, Terry,
Carruthers, Hunt & Patel. 1985). The
present  study supports the latter
research as Group B did not show any
significant change in TC levels, a
finding which may indicate that the
changes in the TC levels of group A
was probably due to the participation in
the exercise programme. However, it
does appear that one psychological
progressive relaxation session is better
than doing nothing at all. as the Control
group showed a significant increase in
TC levels which have been implicated
to increase the risk of developing
coronary heart disease (The Lipid
Rescarch Clinic, 1984: Burst. 1992).
Another possible explanation for the
changes 1s the decrease in Group A's
percentage body fat and body mass
which may explain the decrease in the
group’s resting blood pressure, TC and
LDL-C  levels as a proportional
relationship between these individual
parameters and body mass and/or
percentage body fat exists (Reisin,
Frohlich, Messerli, Dreslinski, Dunn,
Jones & Baston, 1983: Goldberg &
Elliot, 1994).  Thus the significant
increase in body mass and percentage

body fat shown by the Control group

may also explain the increase in the
groups resting systolic blood pressure.
Although a decrease in psychological
stress levels has been implicated to
yield  some  positive  physiological
changes. a meta-analysis by Crews and
Landers  (1987) demonstrated  that
irrespective of the types of measures
used. aerobically fit individuals have a
reduced psychosocial stress response.
Studies strongly suggested that exercise
can yield benefits for subjective well-
being and may alter individuals'
perceptions of stress and their ability to
cope with it (Carrol, 1992). In Group A
of the present study a decrease in the
total sources of stress and vulnerability
to stress was found. This indicated an
altered perception of stress and an
improved ability to cope with it. The
control group had a significant decrease
in vulnerability to stress with an
increase in the total sources of stress.
This could mmply that the Control
group's perception of stress may have
deteriorated. Thus it would seem as if it
is more beneficial if an acrobic activity
be used to yield the reduction in
psychological stress levels with the
concomitant positive physical
improvements that result as shown in

this study.
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According to Berger (1994) exercise

was no more elfective than other stress

management  techniques  including
progressive muscular relaxation

technique.  Berger (1994). however
points out that the lack of superiority of
cxercise in no  way denigrates its
elfectiveness. From the results ol the
present  study it would appear that
progressive muscular relaxation is more
cffective in reducing stress levels per se
than acrobic circuit exercise
programme. However Group B's results
must be viewed with caution due to the
small sample size. Thomas, Salazar and
Landers (1991) state that when using p
<0.05 to prove significance a small
sample size may result in a statistical
analysis that provides a significant but
not necessarily meaningful  eflect.
Another possible explanation is that the
subjects in Group B received greater
individuﬁi attention as fewer subjects (n
= &) were present in the progressive
muscular relaxation technique sessions
compared to the 20 subjects handled
simultaneously in Group A's sessions.
When looking at the bigger picture the
beneficial effects shown by Group A in
the physical parameters (c.g. improved
PWC, decrease in  resting blood

pressure, improved flexibility and

abdominal strength, decrease in body
composttion and percentage bodyC and
LDL-C) may outweigh the difference in
the reduction of stress levels. In Group
B the following parameters remained
unchanged: body mass. percentage body
fat. abdominal strength. PWC, resting
blood pressure and all biochemical
LDL-C:,
(LDL-C) or  showed

parameters exeept for
worsened
improvement (flexibility). None of these
changes - except an increase in LDL-C
levels and flexibility were found in
Group B. When the medical cost claims
and work absenteeism are taken into
account it is clear that the exercise
programme used to decrcase stress
levels was far more economically
beneficial  than  only  progressive

muscular relaxation.

Group A had lower medical care cost
claims than the non-exercisers of
comparable age from the Control
groups. The decrease ol 54.73%
experienced by subjects in Group A is
slightly  higher than those in these
studies, however the trend remains the
same. According o Browne et al
(1984) an inverse relationship exists
between the levels of cardiovascular

fitness and medical health care costs.
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This is supported by the findings in this
study. The medical care costs discussed
above can be viewed as the direct costs.
The indirect costs  which include
productivity loss, decrease in quality of
output, increased employee turnover
and an increasc in work absenteeism.
Group A's decrease of 54.24% in work
absenteeism and the Control group's of
58.52% are consistent with results from
previous studies (Shephard, 1992). This
shows that a comprchensive multi-
component health promotion
programme may have a positive effect
on aspects of productivity such as
absenteeism (Daley & Parfitt 1996: de

Beer, 1997).

CONCLUSIONS
The stress management  exercise
programme employed in this study
yielded favourable changes in physical
parameters, psychological stress levels,
medical  care costs and  work
absentezism on South African

Correct onal Services personnel.

One limitation of the current study is
that it has concentrated on potential
benefits of a stress management
without

programme considering

programme costs (Shephard, 1987;

I
1sd
n

Kiely & Hodgson, 1990). Additional
indirect costs  of such programme
include salarics for  registered
biokineticists and psychologists needed
to implement and supervise the
programme as well as costs of facilities
needed (Oster &  Epstein,  1986:
Shephard, 1987). In considering cost-
benefits trade-offs, a company may
want to go beyond potential economic
benefits  and  concentrate  on  the
improvement of employee health and

lifestyle as justification for this

investment (Shephard 1987).
Furthermore,  research  concerning
exercise mode, practice and

environmental  factors  that  might
influence the stress benefits of exercise
should be considered (Berger, 1994:
Plowman, 1994). Important goals for
future rescarch are to determine whether
the findings can be generalized to other
work sites, and if so, whether these
benefits can be sustained over a long
period of time. On the basis of the data
of the present study it would appear that
a  stress  management  exercise
programme may offer substantial
benefits not only to employees, but also

the organisations that choose to

implement such a programme.
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The Iong—lcrm aim for the Department
ol Correctional Services should be to
develop programmes that will reach all
personnel by adopting  a  mulu
disciplinary approach, and thus help
cmployees 1o appreciate  that  good
psychological and physical health are
cssential components of a higher quality

of life.
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