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Background and Purpose. Workers with musculoskeletal symptoms are
often advised to cope with their symptoms by changing their working
technique and by using lifting equipment. The main objective of this
study was to test the hypothesis that negative social and organizational
factors where people are employed may prevent workers from imple-
menting these coping strategies. Subjects and Methods. A total of 1,567
automobile garage workers (72%) returned a questionnaire concern-
ing coping with musculoskeletal symptoms and social and organiza-
tional factors. Results. When job demands, decision authority, social
support, and management support related to health, environment,
and safety (HES) were used as predictor variables in a multiple
regression model, coping as the outcome variable was correlated with
decision authority, social support, and HES-related management sup-
port (standardized beta5.079, .12, and .13, respectively). When an
index for health-related support and control was added to the model,
it correlated with coping (standardized beta5.36), whereas the other
relationships disappeared. Discussion and Conclusion. Decision
authority and social support entail health-related support and control
that, in turn, influences coping. [Torp S, Riise T, Moen BE. The impact
of social and organizational factors on workers’ coping with musculo-
skeletal symptoms. Phys Ther. 2001;81:1328–1338.]
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I
n industrialized countries, musculoskeletal disor-
ders account for a large number of workers’ com-
pensation days and disability. The multifactorial
cause of musculoskeletal disorders is widely recog-

nized, and attention has been focused by several
researchers on the individual, physical, and psychosocial
factors that may contribute to the development of these
symptoms.1–10 Some studies1,11–13 have shown that social
and organizational factors at work such as a high work-
load and pacing (tempo or speed) and lack of social
support are associated with musculoskeletal symptoms.
These factors may also be important to other workers
such as automobile mechanics.14,15 In addition to social
and organizational factors, several ergonomic factors
such as awkward working positions, holding of loads, and
task invariability are regarded as important risk factors
for musculoskeletal symptoms.2,3 Workers in automobile
repair garages often have to assume and maintain awk-
ward working positions,14,16 and this may be one reason
why musculoskeletal symptoms are common among this
group.14,15,17,18

Workers performing strenuous work are often advised to
prevent problems and to cope with musculoskeletal
symptoms by changing their working technique, using
lifting equipment, taking breaks, and avoiding strenuous
work tasks.19–21 They have also been encouraged to
discuss problems and interventions related to health and
work environment with their colleagues and manage-
ment.20,22 It is common to group strategies for coping
into emotion-focused or problem-focused strategies.23–25

The strategies for coping with musculoskeletal symptoms
that involve changes in movement may be regarded, in
our opinion, as problem-focused strategies. Reviews of
stress research24,26 have concluded that coping behaviors
influence health. The use of different strategies may be
determined by social and organizational factors27–31 or
personal attributes and skills.23,26,32–34 Karasek and Theo-
rell’s35 job demands-control-support model predicts that
jobs with high mental demands and with high decision
latitude or control or high social support, called “active
jobs,” lead to learning, motivation, and workers who are
more active. We believe that workers in active jobs may
be more likely than those in passive jobs to try to change
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the working environment and physical workload by
using problem-focused strategies.

The results of a study by Torp et al31 indicated that
workers in active jobs use more problem-focused coping
strategies when experiencing musculoskeletal symptoms
compared with workers in passive jobs (ie, jobs with low
demands and low control). In that study, control and
social support were not defined in the manner used by
Karasek and Theorell35 but were defined as existing
when opportunities to perform different kinds of pain-
and strain-reducing actions occurred while the worker
experienced musculoskeletal symptoms. The opportu-
nity to reduce pace, for example, was defined in our
study as “control,” and the opportunity to get help for
strenuous work tasks was defined as “social support.”

We wanted to replicate the study by Torp et al,31 but we
wanted to use predictor measures not so closely related
to having musculoskeletal symptoms as the measures
used in that study. Therefore, the objective of our study
was to examine the relationships between social and
organizational factors at work and the strategies of
workers in automobile garages (ie, automobile mechan-
ics, workers repairing automobiles damaged by collision,
sprayers) for coping with musculoskeletal symptoms
while they were at work. Coping, as the outcome vari-
able, was measured by a revised version of the index used
by Torp et al.31 Questions from the Swedish version of
the Job Content Questionnaire ( JCQ) were used to
measure demands, control, and social support.36,37 Two
other indexes were constructed for measuring manage-
ment support related to health, environment, and safety
(HES) and health-related support and control. In addi-
tion, to test the relationships between social and organi-
zational factors and coping, we investigated the reliabil-
ity and validity of measurements obtained with all of the
different indexes.

Material and Methods

Study Population and Data Collection
A cross-sectional study was performed. A questionnaire
was sent to 2,174 workers in 237 automobile garages in
Norway. All of the garages were members of the Norwe-
gian Association of Motorcar Dealers and Service Orga-
nization. Workers from 122 garages participated in a
course for managers regarding how to organize the
health and safety activities in the workplace in small and
medium-sized companies. The purpose of health and
safety activities is to reduce occupational injuries and
diseases. As part of an intervention project, another 115
“control” garages were selected from the association’s
list of members. All of the workers at the garages, except
for warehouse and office workers, were asked to answer
a questionnaire before the interventions and at the end

of the interventions 1 year later. Data obtained initially
were used in this study to investigate the relationships
between the variables. To evaluate the 1-year stability of
the variables, data from the second study were also used.

The participation rate was 72% (n51,567). The average
age was 34 years (SD511, range518–66), the mean
period of employment in the current occupation was 13
years (SD510.2, range50–46), and 98% of the partici-
pants were men. Seventy-seven percent of the partici-
pants were employed as mechanics, workers repairing
automobiles damaged by collision, or paint sprayers;
17% were supervisors or foremen; and 13% had other
work tasks (such as vulcanization or auto electricity
work). Some respondents reported more than one occu-
pation. The supervisors and foremen were included
because many of them repair cars in addition to their
supervisory work. The workers gave their consent for
participating in the study by filling out the question-
naire. In a letter accompanying the questionnaire, they
were informed that participation was voluntary.

Measures
The theoretical model of our study was developed from
the job demands-control-support model described by
Karasek and Theorell.35 The items that form the predic-
tor variables (ie, job demands, decision authority, and
social support) were collected from a Norwegian trans-
lation of the Swedish version of the Job Content Ques-
tionnaire ( JCQ).36,37 For all of the predictor variables,
the responses were graded on a 7-point scale ranging
from 1 (“do not agree”) to 7 (“agree”). The scores were
summarized, and a higher total score on the indexes
indicated more job demands, better decision authority,
more social support, more HES-related management
support, and more health-related support and control.
No missing substitution was performed for the indexes
in this study. All of the indexes and items are presented
in Table 1. The participants were also asked about their
age, gender, profession, and years of employment in
their current profession.

The job demands index in the Swedish version of the
JCQ consists of 5 items.36 We chose to use the 2 items
that we believed best measured job demands for workers
in garages. According to Karasek,37 control or decision
latitude is a composite of 2 related, but theoretically
distinct, constructs: the worker’s authority to make deci-
sions on the job (decision authority) and the breadth of
skills used by the worker on the job (skill discretion). We
chose to use the 2 questions in the Swedish version of the
JCQ that purport to measure decision authority. The 4
questions for measuring job demands and decision
authority in this study were changed from questions to
statements, as in the American version of the JCQ37 and
in the Swedish version for measuring social support.36
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The response scale was changed from the original
4-point scale to a 7-point scale. Social support was
measured by the 6 statements used in the Swedish
version. This response scale also was changed from the
4-point scale to a 7-point scale. The questions were
changed to statements to better fit the style of the rest of
the questionnaire. The response scale was changed to a
more graded scale so that changes could be detected
more efficiently in a prospective study.

We constructed the 9-item index for HES-related man-
agement support for this study based on our knowledge
and experience gained in preventive work in occupa-
tional health services. We excluded 2 items of the index
that originally were meant to measure HES-related man-

agement support because they reduced the internal
consistency (Cronbach alpha). These 2 items measure
different underlying concepts, and the interpretation of
the results involving this index would have been difficult
if these 2 items had been kept in the index. We also
constructed the 3-item index measuring health-related
support and control for this study. These 2 predictor
variables were included in the study because we
regarded them as resources more closely related to
coping with physical strain and musculoskeletal symp-
toms than control and social support as defined by
Karasek and Theorell.35

Coping strategies (the outcome variable) were measured
by an index of 10 items (Tab. 1). We asked the workers

Table 1.
Outline of Indexes and Items

Index
No. of
items

Internal
Consistency
(Cronbach
alpha)

1-Year
Stability
(n5728) Items Included:

Job demands 2 .32 .47 Enough time to get things done
Excessive work demands

Decision authority 2 .76 .55 Have a say over what happens
Have a say over how work should be done

Social support 6 .84 .54 Calm atmosphere at the workplace
Team spirit
Support from colleagues
Colleagues understand if I have a bad day
Support from supervisors
Likable colleagues

HES-related management 9 .90 .66 The HES work at the garage is done systematically
supporta Better to discuss reasons for disorders at the garage

Workers are consulted when HES-related decisions are to be taken
Management is good at informing the workers
Management keeps its promises regarding HES improvements
Easy to discuss my health or work environment with supervisor
Supervisor takes the workers’ opinion regarding HES seriously
Manager comes to meetings if workers want him or her to
Manager takes the workers’ opinion regarding HES seriously

Health-related support 3 .82 .55 Opportunities to do the following because of health problems:
and control ● Get help from the supervisor to reduce the workload for a period

● Get support from colleagues to discuss health problems with
management

● Take more or longer breaks

Coping 10 .79 .57 Coping strategies actually used when musculoskeletal symptoms have
lasted days or weeks:

● Change working technique
● Work more slowly
● Work on other tasks that are less strenuous
● Take more or longer breaks
● Use equipment to reduce the physical strain
● Try to obtain better tools or aids to reduce the physical strain
● Ask colleagues for help with strenuous work tasks
● Ask the supervisor for less strenuous work while pain is there
● Discuss the problems with the health and safety deputy
● Discuss the problems with colleagues

a HES5heath, environment, and safety.
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what they did when they experienced bodily pain or
stiffness that troubled them at work for days or weeks.
The workers responded to this item either by answering
that the item was of no relevance because they never had
bodily pain or stiffness that troubled them at work or by
giving their response to whether or not they used the 10
different coping strategies (Tab. 1). The responses were
graded from 1 (“never”) to 7 (“often”). The scores were
summarized, and a higher total score indicated a more
active way of coping with musculoskeletal symptoms.
The items have all been used in other studies on coping
with musculoskeletal symptoms.30,31 The original index
contained 11 items, but we excluded 1 item because it
reduced the internal consistency (Cronbach alpha).

Data Analysis
When constructing indexes, we believe it is important
that the individual items included in the index reflect a
common underlying construct if they are supposed to
reflect only one construct. To test this internal consis-
tency of the different indexes in our study, Cronbach
alpha values were calculated. A high alpha value
(eg, a5.70–.90) indicates that the different items mea-
sure different aspects of the same construct. The alpha
value, in our opinion, should not be too high, because
we believe the items then measure the same element and
therefore fewer items probably would suffice. The 1-year
stability was measured using Pearson correlation coeffi-
cients between scores obtained at the 1-year interval.
Because the mean scores of the indexes were very
similar, this indicated to us no systematic change in the
scoring. Exploratory factor analysis was used to assess the
factorial structure of the instrument. A Kaiser Varimax
rotation served to extract the factors. A Pearson correla-
tion analysis was performed to test correlations among
all of the variables. This analysis was done to investigate
the nature of the relationships between the indexes and
the background variables and the relationships among
the predictor variables. A multiple regression analysis
was used to investigate the relationships between the
outcome variable (coping with musculoskeletal symp-
toms) and the predictor variables (social support, con-
trol, job demands, HES-related management support,
and health-related support and control). The level of
significance was set at .05. The analysis was performed
using the SPSS 7.5.1 computer package.38,*

Results
The values of internal consistency (Cronbach alpha) for
all of the indexes are presented in Table 1. Of the 6
indexes, 5 had alpha values between .76 and .90. The 2
items measuring job demands showed low internal con-
sistency, with an alpha value of .32. The following 2 items
were deleted from the original HES-related manage-

ment support index because they reduced the index’s
internal consistency: (1) “It is difficult to get acceptance
for proposals to improve the working environment” and
(2) “Proposing improvements to the working environ-
ment can adversely affect my relationship with manage-
ment.” The item “Doing physical exercise during work”
was excluded from the original coping index for the
same reason. The correlations of the 1-year stability test
are also presented in Table 1. Job demands showed the
lowest correlation (r 5.47), and HES-related manage-
ment support showed the highest correlation (r 5.66).
No systematic differences could be seen between the
group of workers who answered only the first question-
naire and the group of workers who answered both the
first and second questionnaires.

A principal components analysis with Kaiser Varimax
rotation was carried out on the single items used in the
predictor variables (Tab. 2). The analysis yielded 5
factors with eigenvalues of $1.0. These factors
accounted for 64.5% of the variance. By including all
variables with rotated factor loadings higher than .40, a
structure of factors emerged that fit well with the 5
theoretically constructed factors: social support, decision
authority, job demands, HES-related management sup-
port, and health-related support and control.

Table 3 shows the results of a correlation analysis includ-
ing both the outcome variable and the predictor vari-
ables. Age, years in the current profession, and gender
are also included. Except for job demands, there were
positive correlations among all the predictor variables.
There were negative correlations between job demands
and the other predictor variables. The correlations
among social support, HES-related management sup-
port, and health-related support and control were rela-
tively high (r 5.54–.59).

There were correlations between an active way of coping
and both low demands/high decision authority and high
social support. Younger workers regarded their work
environment as less strenuous and slightly more support-
ive than the older workers did, whereas the older
workers reported more decision authority at work. There
were no correlations between coping with musculoskel-
etal symptoms and age, years in the current profession,
and gender.

Of the 1,567 workers, 352 (22%) reported that they
never experienced bodily pain or stiffness that troubled
them at work. Coping with musculoskeletal symptoms
was measured among the remaining 1,215 workers. The
coping strategies “ask colleagues for help,” “change
working technique,” and “use equipment to reduce
physical strain” were used most often among the workers
(average scores55.6, 5.5, and 5.1, respectively). “Discuss

* SPSS Inc, 444 N Michigan Ave, Chicago, IL 60611.
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the problems with the health and safety deputy,” “work
on tasks that are less strenuous,” and “take more or
longer breaks” were the least used strategies (average
scores52.8, 2.8, and 2.9, respectively).

Because the social and organizational factors thought to
influence the workers’ coping strategies were intercor-
related, we used a multiple regression analysis to exam-
ine this relationship (Tab. 4). In such a multivariate
analysis, the effect of each of the independent variables,
the social and organizational factors, is adjusted for the
effects of the other variables. To test the job demands-
control-support model, we first included the variables
job demands, decision authority, and social support as
independent variables (model 1). This analysis showed

relationships between an active use of coping strategies
and high social support and high decision authority,
with standardized beta values of .18 and .10. These
standardized beta values measure the correlation
between each of the single predictors and the coping
variable.

The relationship between low job demands and coping
that was shown in the bivariate correlation analysis
(Tab. 3) disappeared when the 3 variables were added
simultaneously to the regression model. Interactions
among the 3 variables were tested by adding multiplica-
tive terms of the respective variables in the regression
model. None of these interaction terms were significant.
When HES-related management support was added to

Table 2.
Factor Loadings in a Principal Components Analysis (Kaiser Varimax Rotation) on the Single Items of the Predictor Variablesa

Factor
1 2 3 4 5

Job demands
Enough time to get things done .61

Excessive work demands .81

Decision authority
Have a say over what happens .85

Have a say over how work should be done .79

Social support
Calm atmosphere at the workplace .45

Team spirit .82

Support from colleagues .82

Colleagues understand if I have a bad day .53

Support from supervisors .41 .51

Likeable colleagues .84

HES-related management support

The HES work at the garage is done systematically .67

Better to discuss reasons for disorders at the garage .60

Workers are consulted when HES-related decisions are to be taken .73

Management is good at informing the workers .74

Management keeps its promises regarding HES improvements .77

Easy to discuss my health or work environment with supervisor .63 .41

Supervisor takes the workers’ opinion regarding HES seriously .70

Manager comes to meetings if workers want him or her to .69

Manager takes the workers’ opinion regarding HES seriously .82

Health-related support and control

Get help from the supervisor to reduce the workload for a period .80

Get support from colleagues to discuss health problems with management .76

Take more or longer breaks .71

Eigenvalues 8.4 2.1 1.5 1.2 1.0

Percentage of total variance (after rotation) 23.6 14.7 11.3 8.8 6.2

a N51,410 Norwegian automobile garage workers (157 subjects had missing value on at least 1 of the 22 single items). Only loadings greater than .40 are
presented. HES5health, environment, and safety.
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the model (model 2), this variable also showed a positive
relationship with coping, with a standardized beta value
of .13. The relationships between coping and the 2
predictor variables decision authority and social support
were slightly reduced, but still significant. When health-
related support and control was added to the model
(model 3), the other positive relationships were reduced
to almost nil, whereas health-related support and control
correlated relatively well, with a standardized beta value
of .36.

The 3 variables of the job demands-control-support
model explained 6% of the variation in how the workers
coped with their musculoskeletal symptoms (model 1).
When HES-related management support was included,
the model explained 7% (model 2). Model 3, with
health-related support and control as the only significant
variable, explained 14%.

Discussion

Reliability and Validity
The factorial validity seems to be satisfactory, as job
demands, decision authority, and social support, in
addition to the other 2 theoretically proposed predictor
variables, were retained. The low correlations among the
variables (r 52.11, 2.36, and .38, respectively) also
support the relative independence of the 3 dimensions.
The values for internal consistency (Cronbach alpha) of
social support and decision authority were .76 and .90,
respectively, which is regarded as satisfactory.39 Other
studies on validity and reliability of data obtained with
the American and the Swedish versions of the JCQ have
shown similar results.35,36,40–46 The job demands index
had a low alpha value (a5.32) and, therefore, seems not
quite satisfactory for measuring job demands as defined
by Karasek and Theorell.35 This index, therefore, might
need modification. To our knowledge, the Swedish
version of the JCQ has not been tested for 1-year stability.
Brisson et al45 evaluated the 1-year stability of a French
translation of the American version of the JCQ and
found correlations of .59 for decision authority and .65
for job demands. The correlation for decision authority
in the study by Brisson et al was similar to the correlation
in our study, whereas the correlation for job demands
was higher in their study than in our study.

The indexes for HES-related management support and
health-related support and control were constructed for
this study. The psychometric properties of these indexes
(Cronbach alpha, 1-year stability, and factorial validity)
were as good as or better than those for job demands,
decision authority, and social support in this study. Both
variables correlated higher with social support than did
decision authority and job demands. We expected this
because the 3 variables were meant to measure different
kinds of support. The outcome variable (coping with

Table 3.
Pearson Correlations Among Variables (n51,567)a

Job
Demands

Decision
Authority

Social
Support

HES
Support

Health
Support/
Control Coping Age

Years in
Profession

Job demands
Decision authority 2.11***
Social support 2.36*** .38***
HES-related management support 2.26*** .36*** .54***
Health-related support and control 2.29*** .43*** .59*** .55***
Coping 2.10** .17*** .23*** .23*** .38***
Age .13*** .19*** 2.066* .019 2.056* 2.018
Years in profession .12*** .16*** 2.051* .006 2.049 .033 .88***
Genderb 2.095*** .030 .047 .028 .060* 2.051 2.027 2.069**

a HES5health, environment, and safety. *P,.05, **P,.01, ***P,.001.
b A positive correlation coefficient indicates that female workers scored higher than male workers; a negative correlation indicates that male workers scored higher
than female workers.

Table 4.
Multiple Regression Analysis With Coping as Outcome Variable and
Job Demands; Decision Authority; Social Support, Health,
Environment, and Safety (HES)–Related Management Support; and
Health-Related Control and Support as Predictor Variables
(n51,215)a

Model
1

Model
2

Model
3

Job demands 2.032 2.023 .011
Decision authority .10** .079* .018
Social support .18*** .12** .015
HES-related management

support .13** .015
Health-related support and

control .36***
Adjusted R2 .061 .069 .14

a Three independent regression analyses were performed with different
numbers of predictor variables added (models 1, 2, and 3). The analsyses were
adjusted for age and gender. All entries are standardized beta coefficients,
except for the values of R2. *P,.05, **P,.01, ***P,.001.
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musculoskeletal symptoms at work) was a modification
of the index used by Torp et al31 and showed slightly
better internal consistency than in that study. The Cron-
bach alpha and the 1-year stability of this index were
similar to those of the other indexes used in the present
study.

Adequate reliability for an instrument depends on the
purpose of the measure. According to Stewart et al47 and
Helmstadter,48 reliability values between .50 and .60
should suffice for group comparisons such as those in
our study. The 1-year stability correlations were in this
range, and therefore indicate satisfactory test-retest
reliability.

The psychometric properties evaluated here seem satis-
factory for all except one of the indexes measured
among garage workers. We do not know whether the
instrument could be used among other groups of work-
ers. The positive correlations between the predictor
variable and the outcome variables were in accordance
with what was hypothesized, and this finding strengthens
the conclusion that the instrument seems to have valid-
ity. Because many workers participated in the study and
the response rate was satisfactory, it seems reasonable
that the results may be generalized to other workers in
organized garages in Norway. Musculoskeletal symptoms
are common among many different groups of work-
ers,2,3,49,50 and everyone with work-related musculoskel-
etal symptoms has to cope with these symptoms in one
way or another. We believe that other groups of workers
with similar physical work would behave similar to the
workers in this study. This study was performed in
Norway. Job demands, decision authority, social support,
and management support are subjective measures shown
to be important for workers’ health and coping in
several different countries.1,23,25,31,35,44,51 In addition, the
validity and reliability of the JCQ have been tested and
found to be satisfactory in Europe, America, and
Asia.35,36,42–46 Therefore, we believe that the results of
this study also can be relevant for workers outside
Norway.

Social and Organizational Factors at Work and Coping
The results of our study indicate that decision authority,
social support, HES-related management support, and
health-related support and control appear to affect how
workers in garages cope with their musculoskeletal symp-
toms. Health-related support and control seems to be
the most important factor. Included in this factor was
the opportunity to get help from supervisors to reduce
workloads and from coworkers to discuss health prob-
lems with management and to take necessary breaks
when experiencing health problems at work.

The bivariate correlations showed relationships between
an active way of coping with musculoskeletal symptoms
and low demands/high decision authority, high social
support, high HES-related management support, and
high health-related support and control. When job
demands, decision authority, and social support were
added to the regression model, the relationship between
coping and job demands disappeared. The job demands-
control-support model proposes an interaction effect of
the 3 variables on health and motivation.35 No such
interaction effects were seen in this study.

The lack of an interaction effect may have been due to
too little variation in the variables, because all of the
participants had relatively similar work. Nevertheless,
other studies40,51,52 have also failed to show the proposed
interaction effects. Social support (eg, general support
from coworkers and supervisors, team spirit) showed the
strongest relationship with how workers coped with their
musculoskeletal symptoms. Several authors13,52–55 have
emphasized the importance of this factor to both health
and coping. The 3 variables accounted for 6% of the
variance. A higher R2 value might have been attained if
the job demands index had had better psychometric
properties and if control had been measured with both
decision authority and skill discretion.35,36

When HES-related management support was added to
the model, the effect of decision authority and social
support on coping was reduced slightly. Nevertheless,
decision authority, social support, and HES-related man-
agement support had independent effects on the work-
ers’ coping. When health-related support and control
was added, however, these relationships disappeared.
Health-related support and control correlated relatively
highly with coping (standardized beta5.36). The model
explained a total of 14% of the variance. One possible
explanation for why this variable seemed to explain all
the other variables’ effect on coping could be that
decision authority, social support, and HES-related man-
agement support entail a feeling of health-related sup-
port and control that, in turn, affects how the workers
cope with musculoskeletal symptoms. This interpreta-
tion is supported by the results found by Torp et al31 on
automobile mechanics’ coping with musculoskeletal
symptoms. In that study, control and social support were
defined similarly to how health-related support and
control was defined in this study. The variation of job
demands, control, and social support explained as much
as 31% of the variation in coping with musculoskeletal
symptoms. When investigating factors that are important
for how patients or workers can cope with musculoskel-
etal symptoms, it seems to be important to ask specific
questions regarding support and control related to
having these symptoms, and not only general questions
about, for example, team spirit and job satisfaction.
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The predictor variables (job demands, decision author-
ity, social support, HES-related management support,
and health-related support and control) explained 14%
of the variation in coping. Other factors expected to
influence coping, such as personality, experience, edu-
cation, physical work environment, and types of symp-
toms, were not included in this study. In addition, only
garage workers were sampled, which presumably leads to
a restriction of variance in the predictor variables. This
low variability might lead to an underestimation of the
investigated effects. Furthermore, low correlations may
still represent substantial effects for the extremes of a
population. That is, the use of coping strategies may be
markedly limited among the rather few workers experi-
encing poor psychosocial work environments.

Because of our study’s cross-sectional design, firm con-
clusions about causal relationships between social and
organizational factors and coping with musculoskeletal
symptoms cannot be drawn. Nevertheless, the findings
are consistent with theories35,56 and the results of other
studies27,28,30,54,57,58 on relationships between work envi-
ronment and other types of coping.

Our results indicate that negative social and organiza-
tional factors at work may limit the use of problem-
focused strategies taught in “back schools” such as
changing working technique, using equipment to
reduce physical strain, and taking breaks.59 This might
explain why Linton and Kamwendo19 and King20 found
that back schools have limited effects on the prevalence
of musculoskeletal symptoms. Burton et al60 argued that
ergonomic interventions to alter physical stress through,
for example, back schools and redesigning workstations
should be accompanied with psychosocial approaches.
Such psychosocial approaches may increase the workers’
control over their own work environment, letting the
workers participate in planning and organization of
their workstation, and may increase managers’ under-
standing of the importance of health and work safety
and thus increase the management support. This is in
accordance with Westgaard and Winkel,61 who con-
cluded after reviewing 92 intervention studies on the
reduction of work-related musculoskeletal symptoms
that organizational culture intervention with highly com-
mitted stakeholders using multiple interventions to
reduce identified risk factors has the best chance of
success. Included in the organizational culture interven-
tions were studies emphasizing participatory ergonomics
with team building and involving workers to determine
or implement ergonomic solutions.

Clinical Implications
We found positive relationships between social and
organizational factors at garages in Norway and the
workers’ use of problem-focused coping strategies when

experiencing musculoskeletal symptoms. The implica-
tions of such a finding may be that health care profes-
sionals who advise workers on coping with musculoskel-
etal symptoms should investigate the workers’
opportunities to perform the suggested activities before
they can expect positive results based on their advice. In
addition to giving the workers ergonomic training such
as back schools, it may also be necessary to improve
social and organizational factors at the companies. This
can best be done, in our opinion, by increasing the
management’s knowledge about the impact of the work
environment on workers’ health and health-related
behaviors.

We believe it is important that supervisors discuss health
and environmental problems with workers experiencing
musculoskeletal symptoms. Then appropriate actions
can be taken so that the workers can stay at work despite
having pain. Without the management’s commitment to
health and safety activities, we argue that interventions
are not likely to be successful. Problems related to
musculoskeletal disorders should be discussed among
the workers, and our data indicate that routines for how
management and coworkers can help in the rehabilita-
tion of workers with musculoskeletal symptoms should
be developed in cooperation between workers and man-
agement. In Scandinavia, it is common for physical
therapists to work in occupational health services where
they mainly deal with primary and secondary prevention
of musculoskeletal disorders. Within such a system, it is
relatively easy for the physical therapists to combine
ergonomic training of individuals and groups of workers
with work aiming at improving social and organizational
factors. For physical therapists working outside corpo-
rate structures, it seems important to us to establish
cooperative arrangements with ergonomists, occupa-
tional psychologists, and physicians working on health
prevention within the companies. In countries where
occupational health services do not exist, or do not have
direct access to the workers and management, we believe
that it is important to establish such services if work-
related musculoskeletal symptoms are to be prevented in
an efficient way. We believe that these professionals need
the expertise of physical therapists in the prevention of
musculoskeletal disorders, probably the most costly
work-related health problem in the Western world.

Interventions and longitudinal studies are needed to
reach firm conclusions on the causal relationships
between social and organizational factors and coping
with musculoskeletal symptoms. An example of an inter-
vention study could be to randomly assign patients to 2
different groups—one group with an ordinary back
school program and another group with the same back
school program in addition to an intervention program
for supervisors. In this latter program, the supervisors
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could be taught how to give support to workers with back
problems, how to encourage coworker support, and how
to increase the workers’ possibilities and interest in
improving both the physical and psychosocial work
environments. In addition to providing information
about causal relationships between social and organiza-
tional factors and coping, the results of such an inter-
vention study could suggest how physical therapists
would get the best clinical results of back schools.

References
1 Bongers PM, de Winter CR, Kompier MA, Hildebrandt VH. Psycho-
social factors at work and musculoskeletal disease. Scand J Work Environ
Health. 1993;19:297–312.

2 Riihimaki H. Low-back pain: its origin and risk indicators. Scand J
Work Environ Health. 1991;17:81–90.

3 Kuorinka I, Forcier LE. Work-Related Musculoskeletal Disorders: A Refer-
ence Book for Prevention. London, England: Taylor and Francis; 1995.

4 Hoogendoorn WE, van Poppel MN, Bongers PM, et al. Physical load
during work and leisure time as risk factors for back pain. Scand J Work
Environ Health. 1999;25:387–403.

5 Ferguson S, Marras WA. Literature review of low back disorders:
surveillance measures and risk factors. Clin Biomech. 1997;12:211–226.

6 Bernard BP, ed. Musculoskeletal Disorders (MSDs) and Workplace Factors:
A Critical Review of Epidemiologic Evidence for Work-related Musculoskeletal
Disorders of the Neck, Upper Extremity, and Low Back. Cincinnati, Ohio:
National Institute for Occupational Safety and Health; 1997. Available
at: http://www.cdc.gov/niosh/ergoscil.html. Accessed March 23,
2001.

7 Burdorf A, Sorock G. Positive and negative evidence of risk factors
for back disorders. Scand J Work Environ Health. 1997;23:243–256.

8 Ariens GA, van Mechelen W, Bongers PM, et al. Physical risk factors
for neck pain. Scand J Work Environ Health. 2000;26:7–19.

9 Jensen LK, Eenberg W. Occupation as a risk factor for knee
disorders. Scand J Work Environ Health. 1996;22:165–175.

10 van der Windt DA, Thomas E, Pope DP, et al. Occupational risk
factors for shoulder pain: a systematic review. Occup Environ Med.
2000;57:433–442.

11 Linton SJ. Risk factors for neck and back pain in a working
population in Sweden. Work & Stress. 1990;4:41–49.

12 Theorell T, Harms Ringdahl K, Ahlberg Hulten G, Westin B.
Psychosocial job factors and symptoms from the locomotor system: a
multicausal analysis. Scand J Rehabil Med. 1991;23:165–173.

13 Toomingas A, Theorell T, Michelsen H, Nordemar R. Associations
between self-rated psychosocial work conditions and musculoskeletal
symptoms and signs. Scand J Work Environ Health. 1997;23:130–139.

14 Torp S, Riise T, Moen BE. Work-related musculoskeletal symptoms
among car mechanics: a descriptive study. Occup Med. 1996;46:
407–413.

15 Houben GJ, Diederiks JPM, Kant Y, Notermans JVH. Rationalization
in garages in The Netherlands and its effects on occupational health.
Work & Stress. 1990;4:179–189.

16 Kant I, Notermans JH, Borm PJ. Observations of working postures
in garages using the Ovako Working Posture Analysing System
(OWAS) and consequent workload reduction recommendations. Ergo-
nomics. 1990;33:209–220.

17 Omokhodion FO, Osungbade OO. Health problems of automobile
mechanics in Nigeria. Trop Doct. 1996;26:102–104.

18 Torp S, Riise T, Moen BE. The impact of psychosocial work factors
on musculoskeletal pain: a prospective study. J Occup Environ Med.
2001;43:120–126.

19 Linton SJ, Kamwendo K. Low back schools: a critical review. Phys
Ther. 1987;67:1375–1383.

20 King PM. Back injury prevention programs: a critical review of the
literature. Journal of Occupational Rehabilitation. 1993;3:145–158.

21 Viikari-Juntura E. The scientific basis for making guidelines and
standards to prevent work-related musculoskeletal disorders. Ergonom-
ics. 1997;40:1097–1117.

22 Moore JS, Garg A. Use of participatory ergonomics teams to address
musculoskeletal hazards in the red meat packing industry. Am J Ind
Med. 1996;29:402–408.

23 Pearlin LI, Schooler C. The structure of coping. J Health Soc Behav.
1978;19:2–21.

24 Lazarus RS, Folkman S. Stress, Appraisal, and Coping. New York, NY:
Springer; 1984.

25 Dewe P, Cox T, Ferguson E. Individual strategies for coping with
stress at work: a review. Work & Stress. 1993;7:5–15.

26 Antonovsky A. Health, Stress, and Coping. 3rd ed. San Francisco, Calif:
Jossey-Bass Inc Publishers; 1981.

27 Long BC. Relation between coping strategies, sex-typed traits, and
environmental characteristics: a comparison of male and female
managers. Journal of Counselling Psychology. 1990;37:185–194.

28 Theorell T. Flexibility at work in relation to employee health.
In: Schabracq MJ, Winnubst JAM, Cooper CL, eds. Handbook of Work
and Health Psychology. New York, NY: Wiley; 1996:147–160.

29 Herberts P, Kadefors R, Andersson G, Petersen I. Shoulder pain in
industry: an epidemiological study on welders. Acta Orthop Scand.
1981;52:299–306.

30 Ebeltoft A. Hva Gjør Arbeidstakerne Med Sine Muskelskjelettlidelser?
[What Do Workers Do About Their Musculoskeletal Disorders?]. Oslo, Nor-
way: Work Research Institute; 1983. AFI Report 18/83.

31 Torp S, Riise T, Moen BE. How the psychosocial work environment
of motor vehicle mechanics may influence coping with musculoskeletal
symptoms. Work & Stress. 1999;13:193–203.

32 Fleishman J. Personality characteristics and coping patterns. J Health
Soc Behav. 1984;25:229–244.

33 Menaghan EG. Individual coping efforts: moderators of the rela-
tionship between life stress and mental health. In: Kaplan H, ed.
Psychosocial Stress. New York, NY: Academic Press; 1983:157–191.

34 Lee C, Ashford SJ, Jamieson LF. The effects of type A behavior
dimensions and optimism on coping strategy, health, and perfor-
mance. Journal of Organizational Behavior. 1993;14:143–157.

35 Karasek R, Theorell T. Healthy Work: Stress, Productivity, and the
Reconstruction of Working Life. New York, NY: Basic Books; 1990.
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