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OsjECTIVES — This paper examines the relationship between work stressors and the following health
indicators: psychosomatic complaints, health behavior, and musculoskeletal problems.

MEeTHODS — Secondary analyses were performed on data from the National Work and Living Condi-
tion Survey, which provides a representative sample of the working population in The Netherlands.
The survey was made in 1977, 1983, and 1986 by The Netherlands Central Bureau of Statistics. By
means of factor analysis the following three risk dimensions were identified in the survey: work pace,
intellectual discretion, and physical stressors.

ResuLts — High work pace, low intellectual discretion, and physical stressors were associated with
increased health complaints (both psychosomatic and musculoskeletal) and musculoskeletal disorders
after adjustment for gender, age, education, and sports participation. Low intellectual discretion, but
not high work pace, was associated with poor general health and health behavior indicative of poor
health. Physical stressors were associated with general health as well, but not with health behavior,
except for reported absenteeism.

ConcLusions — Psychosocial stressors are not only associated with psychosomatic complaints and
health indicators, but also with musculoskeletal problems, both acute and chronic. Especially the re-
lation between intellectual discretion and musculoskeletal problems can be partly attributed to physi-
cal load. Even after adjustment for physical stressors and moderating personal characteristics, the re-
lationships between the psychosocial stressors and musculoskeletal problems remained significant and
comparable in strength to the relationship between psychosocial stressors and several other health out-
comes, such as psychosomatic complaints.

KEy TERMS — health behavior, musculoskeletal problems, psychosomatic complaints, work stressors.

It has often been demonstrated that psychosocial
stressors at work are related to depressive symptoms
and psychological dysfunctioning (1, 2) and also to
health behavior such as use of medication, doctor’s
visits, and sickness absenteeism (1, 3). Psychosocial
stressors at work have been found to be related to
cardiovascular pathology (4—38), diseases of immu-
nologic origin (9, 10), and, recently, to musculoskel-
ctal problems as well (11). The relationship between
psychosocial stressors and psychological dysfunc-
tioning, as well as the relationship between psycho-
social problems and musculoskeletal problems, is
especially interesting, since these two health prob-
lems constitute the main reasons for disablement
among two-thirds of the population diagnosed as dis-
abled for work in The Netherlands. [Each type of di-
agnosis accounts for about one-third of the working
population diagnosed as disabled (12).] Not only psy-
chological dysfunctioning but also musculoskeletal
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problems, especially back pain, are considered to be
important problems associated with poor well-being,
the use of medical care, and restriction of activities
or absenteeism at work in other countries as well
(13). Although the relationship between psychoso-
cial stressors and psychological (dys)functioning has
been studied extensively and models of stress and in-
dicators of psychological health have been construct-
ed (1), research on the relationship between psycho-
social stressors and musculoskeletal problems has
been very limited. Positive evidence of a relation-
ship between psychosocial stressors at work and mus-
culoskeletal problems will, however, provide inter-
esting options for preventive actions aimed at sav-
ing costs through a reduction in complaints, absen-
teeism, and, perhaps, even disability due not only to
psychological dysfunctioning but also to muscu-
loskeletal problems.

A recent review shows that studies on the relation-
ship between psychosocial stressors and muscu-
loskeletal problems are heterogeneous, both with re-
spect to the independent variable and the outcome
variable (11). No clear picture exists as to which psy-
chosocial stressors are the most strongly related to
musculoskeletal problems, if this relationship is a
causal one, as to how specific the relationship is with
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respect to the type of musculoskeletal problem (back
pain or other musculoskeletal problems, chronic or
acute effects) and if nonwork activities like sports
confound the relationship. Several mechanisms have
been proposed. Psychological and physiological ex-
planations have been put forward that suggest that
psychosocial loads might either change the percep-
tion of pain (14) or induce physiological changes that
might result in musculoskeletal problems (11). A
methodological explanation might, however, apply
as well (11). Although there might be a direct rela-
tionship between psychosocial stressors (eg, work
pace and monotony) and musculoskeletal problems,
the relationship might well be confounded by phys-
ical stressors such as static load or repetitive work.
In the present study, an analysis was performed
on a representative sample of a cross-section of the
Dutch working population. The study was descrip-
tive in nature and aimed at determining the relation-
ship between psychosocial stressors at work and sev-

Table 1. Variables used in the study.

Variable Scoring range

Psychosocial and physical stressors at work
Psychosocial stressors

High work pace

Monotonous work

Poor possibilities for personal
development

Poor fit between work and experience
or education

Poor prospects of promotion

Physical stressors

1=no, 2=yes
T=no, 2=yes

1=no, 2=yes

1=no, 2=yes
1=no, 2=yes

Dangerous work 1=no, 2=yes

Heavy physical load 1=no0, 2=yes

Noise at work 1=no, 2=vyes

Dirty work 1=no, 2=vyes

Bad smell at work 1=no0, 2=yes
Health

Opinion on health in general 1=wellivery well
2 =moderate/not so

well/bad
Psychosomatic complaints 0—13

Stay ill at home during past three

months {absenteeism) 1=no, 2=yes

Doctor’s visit during past three months
(doctor’s visit) 1=no, 2=yes
1=no, 2=yes
1=no, 2=vyes

1=no, 2=yes

Use of medication (exciuding contraceptives)
Back-pain complaints
Complaints about muscies and joints

Back problems (chronic), including hernia
(last year, more than three months or

at least three times in this period) 1=no, 2=yes

Confounding variables

Gender 1=male, 2 =female

Age 1=18—34 years
2=235—54 years
3==55 years

Educational level 1=primary education

or less

2 =lower professional
education and lower
secondary educa-
tion

3 = higher secondary
education

4 =higher professional
training and
university

Sports participation 1=yes, 2=no
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eral indicators of health, including psychosomatic
complaints, health behavior, and acute and more
chronic musculoskeletal problems. The study at-
tempted to examine both the specificity of the rela-
tionship between psychosocial stressors at work and
health outcomes and to test the possible confound-
ing effect of physical load on the relationship be-
tween psychosocial stressors and musculoskeletal
problems, while adjusting for several confounding
personal characteristics.

Subjects and methods

The National Work and Living Condition Survey was
administered by the Central Bureau of Statistics
(CBS) to a representative sample of the working pop-
ulation in The Netherlands once every three years
in 1977—1986 (15). The total sample consisted of
5865 employees aged 18 to 65 years. The represent-
ativeness of each sample has been corroborated in a
comparison of the distribution of employees across
occupations and company types with that of anoth-
er CBS survey, directed at estimating the magnitude
of the Dutch labor force (16). In an attempt to im-
prove the reliability of the results, the different sam-
ples across time were pooled. The pooling was con-
sidered to be justified since the interrelations of the
different variables were found to be stable across the
years (17, 18).

Table 1 shows the variables used in the study, in-
cluding psychosocial and physical stressors at work
(independent variables), health outcomes (dependent
variables), and personal characteristics (confounding
variables). All questions on stressors at work in the
survey were used in the analyses for this study, ex-
cept the question on shift work. With respect to the
personal characteristics, gender, age, and education
are known to be important potential moderators in
the relationship between psychosocial and physical
stressors at work and health outcomes. These three
characteristics were used, including sports participa-
tion as well. Sports participation was considered es-
pecially interesting since it has not only been found
to be beneficial for well-being (19), but it might be
positively related to musculoskeletal problems, es-
pecially of the limbs.

The relationships between stressors and health in-
dicators were studied with multiple logistic regres-
sion analyses. Since the mutual independence of the
stressors at work were not empirically established,
a factor analysis (Varimax rotation) was first per-
formed on these stressors to identify possible under-
lying stressor dimensions. It was expected that a fac-
tor analysis would identify dimensions which would
have more theoretical relevance than the individual
stressors. Although the regressions of the dimensions
to be extracted from the health indicators might be
interesting from a theoretical perspective, the dimen-
sions to be extracted would probably explain only



part of the variance explained by the individual stres-
sors in the survey. Therefore, the regression analy-
ses were performed on both individual stressors and
underlying dimensions of stress risk.

Multiple logistic regression analyses performed
with the individual stressors (all dichotomous vari-
ables) as independent variables result in an odds ra-
tio for each stressor, indicating the relative chance
that the health indicator is present when the stressor
is present, when the other independent and confound-
ing variables are adjusted for in the regression model.
When these logistic regressions are applied to the
dimensions extracted from the factor analysis, the
independent parameter is no longer dichotomous but
has a scoring range from zero to the number of stres-
sors that constitute the dimension. The odds ratio of
a stressor dimension indicates the chance that a par-
ticular health indicator is present when one, two,
three, or more (up to the maximum number of stres-
sors in the dimension) stressors of the dimension are
present relative to the situation in which all stressors
of that dimension are absent.

Results

The factor analysis of the stressors resulted in the
following three independent factors, explaining 45%
of the variance of the individual stressors: (i) work
pace (Eigenvalue = 1.02), (ii) intellectual discretion
(consisting of monotonous work, poor possibilities
for personal development, poor fit between the ac-
tual work and education or experience level, and poor
promotional prospects) (Eigenvalue = 1.62, Cronbach
o = 0.55, factor loadings ranging from 0.56 to 0.77,
indicating an acceptable homogeneity and rather
equivalent contribution of the individual stressors),
and (iii) physical stressors (heavy physical work, bad
smell at work, dirty work, noise at work, dangerous
work) (Eigenvalue = 2.27, Cronbach o = 0.63, fac-
tor loadings ranging from 0.59 to 0.71, indicating an
acceptable homogeneity and rather equivalent con-
tribution of the individual stressors).

Table 2 shows the percentage of employees said
to have been confronted with a specific stressor, as
well as the prevalence of the health indicators. A
summary score was calculated only for the psycho-
somatic complaints. The stress dimensions are also
shown in this table.

The odds ratios and confidence intervals for the
individual stressors for each of the health indicators,
estimated on the basis of the multiple logistic re-
gression analyses, are presented in table 3. In table
4, the estimated odds ratios and confidence intervals
are presented for the three risk dimensions which re-
sulted from the factor analysis. Tables 3 and 4 indi-
cate that a high work pace was positively related
to psychosomatic complaints, as well as to com-
plaints of back pain and muscle and joint com-
plaints. A high work pace was, however, unrelated
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Table 2. Mean percentages of confirmatory answers to ques-
tions about the presence of individual risk factors for work
stress and health, across 1977, 1983, and 1986. Only the psy-
chosomatic complaint score is a summary score.

. Percentage
Variable ves
Stressors at work
Work pace

High work pace 42
Intellectual discretion
Monotonous work 17
Poor opportunities for personal development 35
Poor fit between work and experience or education 30
Poor prospects of promotion 67
Physical stressors
Dangerous work 9
Heavy physical load 22
Noise at work 25
Dirty work 24
Bad smell at work 10
Health
Opinion of one’s heaith in general (wellivery weil) 14
Psychosomatic complaints 218
11l at home 31
Doctor’s visit 37
Use of medication 28
Back-pain complaints 25
Complaints about muscies and joints 24
Back problems (chronic) 8

a Mean score, not percentage.

to a feeling of health in general and to the health be-
havior factors.

Poor intellectual discretion, especially monotonous
work, was related to all of the indicators of health,
including all of the indicators of musculoskeletal
problems. Table 4 shows that the health problems
steadily increased with an increasing number of in-
dicators for poor intellectual discretion. Physical
stressors, especially heavy physical work, were pos-
itively related to most of the health indicators, es-
pecially back problems. The odds ratios for the back
problems were relatively high, mainly due to the ex-
planatory power of physically heavy work.

The estimated odds ratios for the personal char-
acteristics are shown in table 3 but, for efficiency,
not in table 4. The odds ratios for the individual char-
acteristics were found to be about the same when
they were entered into the model either with the in-
dividual stressors (table 3) or with the risk dimen-
sions (table 4).

The women reported more health complaints and
more doctor’s visits and use of medication than the
men, as did more of the older employees than the
younger ones. Older employees, on the other hand,
less frequently reported having stayed home ill dur-
ing the last three months. Sports participation was
positively associated with a feeling of good health
in general but not with other indicators of health.

When physical stressors and personal character-
istics were entered stepwise into the logistic model,
a stepwise reduction in the estimated odds ratios of
the intellectual discretion dimension was observed
(table 5). As has been shown in tables 3 and 4, in
which the results from the most extensive regression
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Table 3. Estimated odds ratios (OR) of the individual risk factors for the different health indicators. The odds ratios indicate
the health risk associated with the independent variable as opposed to the situation in which this variable was absent, all other
variables being adjusted for in the logistic model. (35% CI=95% confidence interval)

Health Psychosomatic Ab Doctor's Use of Back Muscle or Back problems
Variable {general) ymptoms visit medication complaints joint complaints (chronic)
OR 95% CI OR 95% Ct OR 95% Cl OR 95% Cl OR 95% Cl OR 95%Cl OR 95% CI OR 95% C!
Work pace
High work pace 114 0.95—-135 150 1.32—1.70 1.10 0.97—124 100 0.88—1.12 1.12 099—1.28 121 1.06—1.39 129 1.12—149 120 0.93—154
Intellectual discretion
Monotonous work ~ 1.62 1.28—2.04 161 1.34—195 120 099—1.44 1.37 1.14—164 122 1.01—1.47 135 1.10—164 132 1.08—1.62 129 0.92—1.82
No good develop-
ment 126 1.04—153 098 0.84—130 1.17 1.01—1.34 100 087—1.15 1.06 092—1.23 1.00 0.86—1.17 1.04 0.88—1.21 1.15 0.87—1.51
No proper fit 121 1.00—147 123 1.07—142 113 0.98—129 1.05 0.92—1.21 1.07 092—1.24 1.13 0.97—1.31 1.19 1.02—1.39 121 0.92—1.59
No good promotion  1.23 1.00—1.52 1.14 0.99—1.32 1.05 091—1.21 1.04 090—1.18 1.12 0.97—1.29 1.05 0.86—1.23 1.04 0.89—1.22 1.23 0.89—1.69
Physical stressors
Physically heavy
work 123 0.98—153 132 1.12—156 123 1.05—144 121 1.03—1.41 1.09 092—129 162 1.36—191 161 1.35—192 1.36 1.00—1.85
Noise 1.15 0.93—141 123 1.06—1.44 1.16 1.00—1.35 1.15 0.99—1.32 1.11 0.95—1.29 110 0.93—129 125 1.06—1.47 0.99 0.73—1.35
Dirty work 1.00 0.80—1.26 091 0.76—1.08 083 0.70—0.99 0.99 0.84—1.17 091 0.76—1.08 1.22 1.02—1.46 093 0.77—1.12 1.09 0.78—1.52
Bad smell at work  1.27 097—1.68 140 113—1.74 120 0.97—149 1.07 087—1.32 1.16 0.93—145 119 0.95—150 1.38 1.10—1.74 159 1.08—2.34
Dangerous work 1.14 0.86—153 127 1.02—158 1.10 0.88—1.36 099 0.80—1.22 1.18 094—148 119 095—1.50 128 1.01—1.61 122 0.80—1.85
Confounding
varlables
Gender (reference:
male) 123 1.01—148 222 1.93—254 112 098—128 170 1.49—1.94 144 126—166 157 1.35—1.82 164 141—191 119 0.91—156
Age (reference:
<35 years)
35—54 years 166 1.37—2.02 130 1.14—1.49 077 067—087 098 0.86—1.11 129 1.12—148 165 143—191 220 1.89—255 229 1.74—301
>55 years 3.39 254—454 160 125—206 078 0.61—1.01 1.33 1.05—168 221 1.74—2.80 169 1.28—221 397 3.08—5.12 220 1.37—3.54
Educational level
(reference:
primary school
or less)
Level 2 0.76 0.60—098 072 059—0.88 0.93 0.76—1.35 079 065—0.95 0.80 0.65—098 0.80 0.65—0.98 0.90 0.73—1.11 0.77 0.54—1.08
Level 3 066 051—085 056 045—068 0.84 069—1.03 077 064—094 073 0.60—090 0.6 056—0.85 0.80 064—0.99 044 0.31—0.63
Level 4 057 042—079 054 043—069 1.04 0.83—1.31 076 061—095 0.84 066—1.06 063 049—0.81 076 0.59—0.98 056 0.36—0.87
Sport (reference:
no sport) 0.71 059—0.86 097 089—1.12 106 092—123 103 089—1.18 098 0.85—1.34 1.07 091—1.25 089 0.76—1.04 1.01 0.76—1.34

Table 4. Estimated odds ratios (OR) of the psychosocial risk dimensions for the different health indicators. The odds ratios
indicate the health risk associated with the level of the independent variable as opposed to the situation in which this indepen-
dent variable was absent, all other variables being adjusted for in the logistic model (including personal characteristics; the
risks associated with these characteristics are not shown since they do not differ from those in table 3). (95% CIl =95% confi-

dence interval)

Health Psychosomatic Absenteeism Doctor’s Use of Back Muscle or Back problems
Variable {general) symptoms visit medication complai joint complai (chronic)
OR 95% Cl OR 95% Cl OR 95% Ci OR 95% Cl OR 95% CI OR 95% Cl OR 95% Cl OR 95% C!
Work pace
High work pace 1.15 0.97—1.37 153 1.34—172 112 0.98—1.26 1.01 0.90—1.14 1.13 1.00—1.29 125 1.09—1.43 1.33 1.15—152 1.21 0.94—1.56
Intellectual
discretion
1 stressor 148 1.13—195 106 0.89—1.26 1.13 0.95—1.33 1.10 0.93—1.29 117 0.99—1.40 092 0.76—1.11 1.00 0.82—121 0.99 0.66—1.47
2 stressors 182 1.37—242 1.28 1.06—1.54 1.30 1.08—156 1.13 0.95—1.35 1.30 1.08—157 1.11 0.91—1.36 1.16 0.94—1.42 1.33 0.88—2.00
3 stressors 219 1.63—297 137 1.11—169 135 1.10—166 1.16 0.95—1.41 128 1.03—157 1.19 0.95—1.49 125 0.99—157 144 0.93—2.30
4 stressors 318 2.17—465 219 164—295 167 1.25—223 154 1.17—205 160 1.19—216 147 1.08—1.99 167 1.22—229 210 1.24—358
Physical stressors
1 stressor 1.35 1.10—1.69 1.18 1.01—295 1.09 0.93—1.26 1.17 1.01—1.36 097 0.83—1.14 105 0.88—1.25 125 1.05—1.48 1.35 0.98—1.85
2 stressors 1.34 1.03—1.74 155 1.27—187 1.19 0.98—1.44 1.13 094—1.36 1.09 0.89—1.32 150 1.22—1.84 147 1.19—1.82 147 1.01-213
3 stressors 1.16 0.82—165 1.39 1.08—1.80 1.07 0.83—1.37 127 1.00—162 106 082—1.38 160 1.23—2.09 163 1.24—2.13 154 0.95—250
4 stressors 1.89 1.26—2.84 215 155—2.98 1.34 097—1.86 1.40 1.02—1.93 150 1.08—2.09 303 2.19—420 3.37 242—470 1.76 0.95—3.26
§ stressors 256 1.47—4.48 264 1.64—4.25 183 1.15—293 154 0.96—246 152 0.33—248 390 243—6.27 278 1.70—455 4.34 2.18—864
models were shown, the health effects of (poor) in- Discussion

tellectual discretion did, however, remain significant.
The estimated odds ratios of the physical stressors
did not diminish but, instead, increased when the per-

sonal characteristics were entered into the model.
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One primary conclusion of this study is that a high
work pace and poor intellectual discretion, two risk
dimensions for work stress which show resemblance
to the two main risk dimensions for work stress in
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Table 5. Changes in the estimated odds ratios due to the addition of physical stressors and personal characteristics to the
model, (model 1=all three risk dimensions and the personal characteristics in the model, model 2 = only work pace, intellectual

discretion and physical stressors in the model, model 3=only work pace and intellectual discretion in the model)

Health Psychosomatic

(general) symptoms Abseaiisn

visit

Doctor's

Back
complaints

Muscle joint
complaints

Back problems
{chronic}

Use of
medication

Variable Model Model Model  Model Model Model
12 3 1 2 3

Model Model Model ~ Model Mode! Model
1 2 3

Model Model Model ~ Model Model Model ~ Model Model Model ~ Model Model Mode!

Work pace 115 101 106 153 143 148 112 113 115 101 100

Intellectual

discretion
1 stressor 148 168 172 106 120 124 113 112 114 110 118
2stressors 182 210 220 128 150 159 130 129 132 113 124
3stressors 219 269 283 137 179 190 135 139 143 116 135
4stressors 318 353 391 219 284 313 167 177 186 154 181

Physical

stressors
1 stressor 135 1.3 118 118 109 1.09 117 118
2 stressors 134 137 185 1.4 119 147 113 1.06
3stressors 116 1.16 139 123 107 1.02 127 113
4 stressors 189 186 215 183 134 130 140 124
Sstressors 256 2.33 264 208 183 172 154 128

101 113 108 111 125 118 124 133 122 124 121 106 111
118 117 120 129 092 102 107 100 1.16 120 099 109 116
125 130 141 140 147 126 135 116 134 144 133 151 166
136 128 145 146 119 145 158 125 151 162 144 184 201
193 160 177 176 147 172 195 167 185 207 210 247 281

097 094 105 104 125 1.16 135 1.3t

109 102 150 146 147 1.3 147 153

106 095 160 151 163 137 154 155

150 129 303 282 337 2n 176 165

152 128 390 346 278 215 434 391

the Karasek model of “job demands-decision lati-
tude” (1, 20), were associated with several indica-
tors of health in a cross-section of the Dutch work-
ing population. These relationships remained signif-
icant even when physical stressors like heavy work
load and moderating personal characteristics were
adjusted for. A high work pace was an important as-
pect of job demands, whereas intellectual (or skill)
discretion was an aspect of decision latitude. A high
work pace was found to be associated with psycho-
somatic complaints and musculoskeletal problems,
including complaints of back pain, joint and muscle
problems, and the more chronic back problems. Poor
intellectual discretion, especially monotony on the
job, was related to a feeling of poor health in gener-
al and to several indicators of (ill-) health behavior
as well.

The strength of the associations found for both the
psychosocial stressors and musculoskeletal problems
was comparable with the strength of those found be-
tween psychosocial stressors and psychosomatic
complaints. This finding suggests that the relation-
ship between the stressors and the health outcomes
was either rather nonspecific or might have been the
result of a strong interrelationship between the indi-
cators of health in the present study. This last sug-
gestion does not, however, apply since the correla-
tion between the health indicators was rather low; it
ranged from 0.17 to 0.47, the highest correlation
being found for the subject’s opinion of his or her
health in general and psychosomatic complaints.

Other methodological problems, like a lack of re-
liability of the mcasurement instruments or fluctua-
tions in time, might have influenced the associations
between the psychosocial stressors and health indi-
cators, as well as their (non)specificity. Apart from
the fact that the interrelations between the variables
in the study remained stable across the years, logis-
tic regressions were also performed on the data of
each year in which the survey was administered. Al-

though, for some subgroups (eg, employees indicat-
ing five physical stressors and having chronic back
problems in 1983), the number of cases was extreme-
ly small, the results of these analyses indicated that
the relationships found for each year were in fairly
good agreement with the results of the overall anal-
yses presented in this article.

A criticism that might apply to all of the findings
of our study is the fact that the operationalization of
both the independent and dependent variables was
by way of a self-report instrument. This limitation
may have resulted in inflated associations due to
“common measure variance.” This explanation is,
however, not very likely since studies in which re-
lations are reported between survey-based independ-
ent variables and more objective indicators of health,
like morbidity and mortality figures, show odds ra-
tios or relative risks of comparable magnitude as, or
even larger than, those of our study. (See, eg, refer-
ences 4 and 7.) A recent study in which psychoso-
cial stressors, operationalized by means of a ques-
tionnaire, were found to be associated with the re-
sults of musculoskeletal function testing by medical
doctors has reported risks of comparable magnitude
as well (21). The fact that reported stress and health
problems in themselves do have significant prog-
nostic value is shown in longitudinal studies in which
these variables were found to predict mortality
(22, 23).

Our findings have theoretical significance. The
risk dimensions, found to be associated with the
health indicator, did not, however, cover the “job de-
mands-decision latitude” model completely, and
generalization of all findings to the entire model is
therefore limited. The other aspect of decision lati-
tude, autonomy, was absent in the National Work and
Living Condition Survey, as well as another stres-
sor which is considered to be an important risk fac-
tor for work stress: social support (24—26). In the
“job demands-decision latitude” model, the risk di-
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mensions are assumed to interact and result in a com-
bined health outcome which cannot be solely pre-
dicted from a summing of the effects of the two main
risk dimensions. A multiplicative interaction of work
pace and intellectual discretion was not, however,
found to increase the variance in health outcomes in
our study. In the literature on the “job demands-de-
cision latitude” model, the interactive effect of the
risk dimensions is also under debate. (See, eg, ref-
erences 27 and 28 for a discussion.) One of the crit-
icisms is that the combined effect of the two risk di-
mensions for work stress is not best described as
multiplicative but as additive, whereas in the latter
case the relations may very well be curvilinear. Cur-
vilinearity cannot, however, properly be tested for
dichotomous health indicators. The absence of a sig-
nificant contribution of the multiplicative interaction
term of work pace and intellectual discretion does,
however, fail to support the assumption of interac-
tion between two main components of the “job de-
mands-decision latitude” model when added to the
logistic model.

Although the relationship of work pace with in-
tellectual discretion remained significant after adjust-
ment for physical stressors, adding physical stressors
to the logistic model resulted in a reduction of the
magnitude of the estimated odds ratios of (poor) in-
tellectual discretion. A similar finding was reported
by Theorell et al (29). This finding may be due to
the fact that poor intellectual discretion, especially
of monotonous work, is often associated with work
which is either short-cycled or involves a high stat-
ic (postural) load. This hypothesis should, however,
be tested in a study in which the physical load is
more elaborately operationalized.

Not only physical stressors but also personal char-
acteristics reduced the odds ratios for (poor) intel-
lectual discretion in the regression models. This re-
duction was probably due to the fact that women and
older employees, and employees with little education,
more often have work with poor intellectual discre-
tion. The increase in the odds ratios for physical load
when these characteristics are entered next into the
model is, on the other hand, probably due to the fact
that men and younger employees more often perform
heavy work in a work environment which is physi-
cally loading (16, 17). Even after adjustment for the
moderating effects of gender, age, and education
level, the odds ratios of both the individual stressors,
especially monotony, and the main risk dimensions
for work stress generally remained significant.

Even after adjustment for physical load and per-
sonal characteristics, the odds ratios estimated for
(poor) intellectual discretion were consistently found
to be higher than those found for work pace. This
finding suggests that the impact of intellectual dis-
cretion was larger than that of job demands. Two al-
ternative explanations can be put forward. The first
one is purely methodological in nature and concerns
the number of questions asked to measure the con-
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cepts. The “demands” dimension was operationalized
with one question only, whereas the “intellectual dis-
cretion” dimension was operationalized more exten-
sively. The more questions asked, the more reliable
the score and the more variance to explain (another
concept) or to be explained. A second explanation
can be found in recent findings of Theorell et al (30),
which indicate that the perception of pain might be
different under situations that differ in job demands
and decision latitude. These researchers found that
high demands are associated with an increase in pain
threshold. Sympathetic activation might be the un-
derlying physiological mechanism. An increase in
pain threshold may result in the underreporting of
health symptoms. Low intellectual discretion, on the
other hand, was found to be associated with a low-
ering of the pain threshold, which, instead, might re-
sult in an increased tendency to report symptoms.

Before the conclusions of the present study are
summarized, it must be kept in mind that this study
was cross-sectional in nature. All significant relations
do not necessarily indicate a causal relationship. As
stated in the introduction, longitudinal studies which
provide support for causal processes linking psycho-
social stressors to musculoskeletal problems are, to
our knowledge, unavailable. In addition, the strength
of the relationships found in the present cross-
sectional study may, on one hand, be inflated by
methodological problems such as recall bias. On
the other hand, however, the strength of the relation-
ships found might be reduced because of selection
processes both into and out of professions, resulting
in a selection of “fit” employees into specific jobs
and a loss of those employees who leave jobs high
in stress risk because of health problems they have
developed over time.

To summarize, it can be stated that psychosocial
stressors are not only associated with psychosomat-
ic complaints and health indicators, but with musc-
uloskeletal problems as well. Especially the relation
between intellectual discretion and musculoskeletal
problems can be partly attributed to physical load,
although the exact nature of this confounding effect
is not clear. Even after adjustment for physical stres-
sors and moderating personal characteristics, the re-
Jationships between the psychosocial stressors and
musculoskeletal problems remained significant and
comparable in strength to the relationships between
psychosocial stressors and several other health out-
comes, like psychosomatic complaints and several
health behaviors.
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