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ABSTRACT. The study explored relationships
between subjective descriptions of psychosocial work
situation, sleep disturbance and coping patterns at
work on the one hand and performance during a test
of physical strength and perceived effort during a
muscular endurance test on the other. The physical
strength of the shoulders flexors was measured. The
subjective degree of effort was rated 60 and 90 sec-
onds after the beginning of a test of isometric endur-
ance of the neck extensor muscles. Four samples with
numbers . of about 80 subjects each were studied, first
of all one sample of men and one of women from the
general working population and secondly a sample of
‘“super male” workers (funiture removers) and a
sample of “service oriented female” workers (medical
secretaries). The findings indicated that there is a
relationship among men between self-reported coping
strategies at work and results in the physical tests.
Thus, in the random sample of men, individuals who
described open coping patterns were found to perceive
more effort after one minute and also after one
minute and a half of the physical endurance test and
were also found to be physically stronger than other
individuals. Those who described themselves as less
supported socially than other men reported more sub-
jective effort and tended to be physically stronger than
other individuals. Among furniture removers, those
who described that they had a high degree of covert
coping tended to report a higher degree of subjective
effort after one minute. Among men in both groups, a
high degree of sleep disturbance tended to be asso-
ciated with more perceived effort during the endur-
ance test. The work environment variables showed no
consistent and statistically significant associations
with the outcome variables.

In conclusion the study has shown that in men sleep

disturbance, social support and self reported coping
patterns are related to physical strength/endurance
tests results (different coping patterns in men and
‘“super males”, respectively) but that other self-
reported psychosocial work environment characteris-
tics are not.

Key words: muscular strength, muscular endurance, rated
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INTRODUCTION

Recently, many scientific publications have dealt with
the psychosocial work environment. It has been
shown that high psychological demands, poor deci-
sion latitude and poor social support at work, either
as separate variables or in combination, are associ-
ated with cardiovascular disease (1, 6), blood pressure
regulation during working hours (2, 3, 4) and symp-
toms from the locomotor system (5-9). There has
been a scientific discussion about the role of indivi-
dual characteristics in these relationships. For
instance, in the discussion on work environment and
risk of cardiovascular disease the question has been
raised whether the association between job strain (the
combination of high demands and low decision
latitude) and risk of myocardial infarction develop-
ment could be due to selection mechanisms—with
‘““‘coronary prone” persons selecting themselves for
high strain jobs. Two empirical studies have refuted
this possibility (1, 10), suggesting, on the contrary,
that the ““coronary prone” selection process may even
attenuate the association between job strain and
cardiovascular risk. With regard to the locomotor
system, the importance of the relationship between
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individual characteristics and perceived work environ-
ment to the relationship between work environment
and illness symptoms is largely unknown. In this case,
physical strength and perceived exertion during
muscular endurance may be of importance. Persons
who feel that they have to make great efforts during
physically strenous work may perceive their work
situation as more psychologically demanding than
do their work mates. Very few previous studies have
illuminated this question, although it has been shown
in health care personnel (11) that perceived psycho-
logical and physical demands are to a great extent
independent of one another. At the same time, how-
ever, there are also weak albeit significant correlations
between them.

No significant correlation was found among
randomly selected women or men between rated
high exertion during isometric endurance testing of
the neck extensors and reported neck disorder during
one year before the test (12).

It should be emphasized that the interrelationship
between perceived physical and psychological demand
levels may largely be “culturally” determined—in
physically demanding jobs, for instance, physical
demands may be an important part of psychological
demands.

The present study was designed to test the relation-
ships between results in physical strength/endurance
tests—a static shoulder strength test and a static
endurance test of neck muscles performed in the
laboratory on the one hand, and perceived psycho-
social work environment, sleep disturbance and self-
reported coping strategies at work on the other. In
order to illuminate these interrelationships, four
different contrasting study groups were selected.

MATERIALS AND METHODS
Study groups

This study is part of the MUSIC study. In that study there
arc four study groups, all of them selected from the greater
Stockholm area: randomly selected working men (96
participants, participation rate 66%), Raendom men;
randomly selected working women (90 participants, partici-
pation rate 64%), Random women: furniture removers, all
men (83 participants, participation rate 71%); and medical
sccretarics, all women (89 participants, participation rate
86%).

All participants were betwecn 20 and 64 years old. The
stratified selection was made in such a way that the groups
would be comparable with regard to age. The selection as
well as some characteristics of drop-outs have been published
elsewhere (13).
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Methods

The shoulder strength test was a proccdure designed to test
the maximal isometric flexion (upward-forward) strength in
the shoulder muscles. The measurcmcnts were performed
with the person sitting on an adjustable chair with a position
standardized for the recording of maximal isometric strength
(Nm) in the shoulder flexor muscles with the upper limb
horizontal. Furniture removers werc shown to have 9-13%
more strength than random men, and women had 43-56% of
the strength of men (14). The subjective degrec of efforts was
rated on a standardized scale (0—14) after 60 and 90 seconds
(s), respectively, during an isometric endurance test of the
cervical spine extensors (15, 16). The isometric endurance test
of the cervical spine extensors was performed with the person
sitting in a special test chair with the thoraco-lumbar spinc
vertical and with the cervical spine kept flexed 45° in a
standardized way. The load on the hcad (helmet and extra
weight) was 50 N, the same for men and women. The test was
performed during a maximum of 3 minutes and the persons
rated the perceived effort of the neck muscles every 30s on
the standardized 0—14 scale (17). These measures of efforts
after 60s and 90s were used in the subsequent statistical
analyses.

All the psychosocial variables werc described by mcans of
a sclf-administered questionnaire. Psychological demands
(five items), intellectual discrction (four items) and authority
over decisions (two items) were measurcd by means of a self-
administercd questionnaire which is a modification (18) after
Karasck (19) who had based his original questions on
demands and control on American Quality of Employment
Surveys (20). Questions about social support at work
(six items) havc been introduced in a study by Theorell
et al. (21). Questions on sleep disturbance (10 items) arc
based on a Swcdish questionnaire introduced by Akerstedt
and co-workers (22). The questions about coping strategies
arc based upon a questionnaire used in an Amecrican epide-
miological study (23) and deal with the individual’s way of
coping with an imagined situation at work: “"The boss or
some work mate trcats you in an unfair way. Whatdo youdo
in this situation?” The questionnaire gives a number of four-
graded possible responsc categories. Factor analysis has
shown that two general patterns are common, namely open
(eight items) and covert coping (eight items), respectively
(24). Psychometric properties have been prescnted elsewhere
(25).

All the dimensions used have acceptable Cronbach alpha
coefficients ranging from 0.7 to 0.9 in the randomly selected
groups— with one exception, namcly intcllectual discretion
for men. with a Cronbach alpha coefficient of 0.5. Cronbach
alpha coefficients cannot be calculated for authority over
decisions becausc of the small number of items, but the
correlations between the items were acceptable (0.6). The
Cronbach alpha coefficients were in general acceptable for
the medical secretaries as well, with values between 0.7 and
0.9 for all dimensions cxcept covert coping (0.6) and intel-
lectual discretion (0.4). For furniture removers the Cronbach
alpha coefhicients were between 0.7 and 0.8 for all dimensions
cxcept intellectual discretion (0.4). The correlations between
the two items in the authority over decisions index were low
for the two scparate occupational groups—0.5 for medical
scerctaries and 0.3 for furniture removers.

Statistics

All calculations werc made separatcly for the four different
study samples. First of all, all pairs of explaining/dependcnt
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Table 1. Product-moment correlations between explaining and dependent variables, male samples

Sleep

Psychol. Intell. Author. Social Open Covert
demand discr. decision support disturb. coping coping
Furniture removers (n = 78-83)
Subj. cflort 60s 0.14 —-0.10 —0.19+ —-0.01 0.22 0.12 0.19+
Subyj. effort 90s 0.20+ —-0.10 —0.15 0.00 0.23 0.15 0.16
Ob;j. strength 0.21+ 0.09 -0.02 0.01 0.11 0.09 0.08
Random men (n = 83-94)
Subj. effort 60s 0.00 0.01 —-0.06 =0.25 0.18+ 0.27 0.09
Subj. effort 90s —-0.02 0.01 -0.04 =0.25 0.19+ 0.27 0.15
Obj. strength —-0.08 —-0.05 —-0.10 —0.20+ 0.00 0.22 —-0.10

Relationships that are underlined are statistically significant (p = 0.05). + after a correlation indicates a statistically significant
tendency (p = 0.10). For women no statistically significant relationships were found.

variables were subjected to a calculation of (Pearson) pro-
duct moment correlation coetticients sincc all the studied
variables were normally or close to normally distributed.
Secondly, a serics of multiple linear regression analyses was
performed. The aim of these calculations was to explore the
independent relationships between physical cflort after one
minute on the onc hand and social support at work and sleep
disturbance as well as open and covert coping on the other,
after adjusting for age, physical strength and psychological
demands.

RESULTS

Table I shows the product moment correlations
between different study variables in the four different
groups.

In furniture removers, a high degree of sleep dis-
turbance was correlated with a high degree of sub-
jective effort during the isometric endurance test of the
cervical spine extensors, after 60s as well as 90s of
effort. In multiple regression including the potential
confounders age, physical strength and psychological
demands, the correlation between sleep disturbance
and subjective effort after one minute was significantly
reduced (parameter estimate = 0.58 with standard
error 0.31, p = 0.07).

For random men, there was a significant and con-
sistent relationship between degrees of open coping
and effort both after one minute and after 90s and
also a significant relationship between objective
strength and open coping—the stronger the man
and the more effort he was reporting the more open
coping. The relationship between open coping and
subjective effort during the muscular endurance test
after one minute remained significant in multiple
regression (parameter estimate = 0.38 with standard
error 0.15, p = 0.02). Poor social support at work was
significantly associated with a high degree of subject
effort both after one minute and after one minute and

a half. The relationship between poor social support
and high eftfort after one minute remained significant
(parameter estimate = —0.06 with standard error
0.02, p = 0.02) also in multiple regression.

No consistent significant findings were obtained in
the female groups.

DISCUSSION

The groups studied in the present examination repre-
sent men and women in the general working popula-
tion (random samples) as well as two groups with
special conditions, namely heavy physical demands
(furniture removers) in a “‘macho” occupation and a
subordinated service (medical secretaries) in a typi-
cally female occupation. The attrition rates were
higher in the random groups (one third of the selected
study population) than in the special groups. It is
unlikely that the attrition could have a decisive effect
on the correlation patterns observed, although it
should be borne in mind in the interpretation of
results.

The physical strength test of the shoulder flexor was
carried out in accordance with a widely accepted
procedure. The isometric endurance test of the cervi-
cal spine extensors is a new test (16). The subjective
effort rated during the test could represent both the
motivation and energy of the subject when performing
the test, but also feelings of frustration if he/she
believes that he/she was performing poorly. This test
is likely to have affected the groups differently. It is
probably of special relevance to furniture removers
since they have become accustomed to physical eftforts
of this kind in their daily routine work. For random
men it may represent an unusual test of their male
capacity. Indeed, a high degree of open coping was
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clearly correlated with both perceived effort and
objective strength in random men but not in furniture
removers. For women, the physical stress test may
lack relevance altogether. This could to some extent
explain the absence of significant relationships in the
female groups.

The psychosocial variables in most instances
showed good or acceptable internal homogeneity. It
should be pointed out, however, that in the two
special groups intellectual discretion and authority
over decisions did not function satisfactorily from
this point of view. This may lead to underestimation
of possible true associations.

The statistical procedures began by simple calcula-
tion of product-moment correlation coefficients for all
explaining versus outcome variables in the test. The
psychosocial measurements are based upon relatively
vague concepts. This will always lead to increased
random error in the measurements. In consequence,
the estimations of common variance will be under-
estimations. Thus, although some of the observed
significant correlations are small it is likely that they
represent underestimations of the true relationships.
Seven out of 84 statistical tests were significant on the
0.05-level. Four of these could have been random
associations. However, the observed relationships
did constitute a meaningful pattern of associations.
They also seem to be understandable psychophysio-
logically. Therefore, it is unlikely that they represent
random phenomena only. Since some of the relation-
ships may have been confounded by age, physical
strength/endurance and psychological demands, a
series of multiple regression analyses was performed.
The tests for the most part confirmed the simple
correlation analyses.

Open coping is reported more frequently in men
than in women (24). Furthermore it should be pointed
out that correlations between coping and perceived
work environment are different in men and women. In
the present study random women reported more
covert coping (25) when they had high levels of
psychological demands and when they received little
support at work, whereas these relationships were not
significant for men.

Fairly consistent findings were obtained for sleep
disturbance in men. Both in random men and in
furniture removers, a high sleep disturbance score
was associated or tended to be associated with more
subjective effort. Lack of sleep is associated with
increased catecholamine excretion, and it is possible
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that this lowers the threshold for feeling subjective
effort (26).

One of the most important questions in the present
study was whether physical strength or subjective
effort during physical endurance testing would be
associated with the subjects’ perception of their own
work situation. In particular, it could have been
anticipated that male furniture removers would
show such associations. The only finding was that
psychological demands tended to be positively corre-
lated with physical strength in furniture removers.
One interpretation of this finding could be that the
physically strongest furniture removers obtain more
work than others. However, the multiple regression
analysis confirmed that this finding was statistically
weak and that accordingly the association, if at all
significant, has very little significance, quantitatively.
Apart from this, no relationships were found between
self-reported psychological demands and decision
latitude characteristics and physical stress test
results. The non-significant findings regarding the
self-reported demand-control description are of
importance since it has been suspected that these
self-reports may be confounded by physical strain
factors.

Social support at work was clearly associated with
physical test results in the random sample of working
men. Hence, random working men who feel support
from work mates report significantly less effort and
tends to be physically stronger than other men. These
results indicate that self reported social support may
to some extent be confounded by physical strain
factors. The female groups were studied with the
same methods, but no significant associations were
found and they are not reported here.
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