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BONGERS PM, de WINTER CR, KOMPIER MAJ, HILDEBRANDT VH. Psychosocial factors at
work and musculoskeletal disease. Scand J Work Environ Health 1993;19:297—312. The objective
of this review is to establish whether the epidemiologic literature presents evidence of an association
between psychosocial work factors and musculoskeletal disease. In a hypothetical model it is sug-
gested that individual characteristics and stress symptoms can modify this relationship. The reviewed
studies do not present conclusive evidence due to high correlations between psychosocial factors and
physical load and to difficulties in measuring dependent and independent variables. Nevertheless, it
is concluded that monotonous work, high perceived work load, and time pressure are related to mus-
culoskeletal symptoms. The data also suggest that low control on the job and lack of social support
by colleagues are positively associated with musculoskeletal disease. Perceived stress may be an in-
termediary in this process. In addition, stress symptoms are often associated with musculoskeletal dis-
ease, and some studies indicate that stress symptoms contribute to the development of this disease.
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Work-related musculoskeletal disease (in particular
back pain and back disorders) accounts for a large
number of workers’ compensation days and disability
in numerous countries. In the last decade disability
due to musculoskeletal disease was still increasing,
making work-related musculoskeletal problems one
of the most expensive health problems in modern in-
dustrial society. Data from the American National
Center for Health Statistics show that the number of
people disabled from back pain increased by 168%
between 1971 and 1986; this increase is 14 times
faster than the population growth (1).

It is generally agreed that back pain and other mus-
culoskeletal diseases are of multifactorial origin.
Many epidemiologic studies have been concerned
with the relationship between musculoskeletal dis-
ease and physical load during work. (See, for exam-
ple, references 2—4.) Some of these studies report
an association, while others do not. Several authors
have presented possible explanations for the some-
times weak or contradictory evidence for the rela-
tionship between physical load and musculoskeletal
disease. Poor measurement of current and historical
exposure, lack of a specific diagnosis, and health-
based selection in industry are the most important
explanations. Nevertheless, heavy physical work,
prolonged static load, and motor vehicle driving are
generally accepted as risk factors for back trouble,
and repetitive and static work load are considered
risk factors for neck and shoulder trouble.
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In addition to physical load, several individual fac-
tors (eg, age, previous symptoms) seem to pose risks
for musculoskeletal complaints. It is generally agreed
though that work-related physical load in relation to
individual functional capacity can only partially ex-
plain the high prevalence of musculoskeletal disease.
Walsh et al (5) estimated that, for symptoms of the
back, the etiologic fraction explained by physical
load is only 20%. Recently the potential etiologic sig-
nificance of psychosocial factors to musculoskeletal
trouble has received increasing attention. Analysis of
the role of these variables in the development of
musculoskeletal trouble may contribute to the under-
standing and reduction of work-related musculoskel-
etal disease and disability. To our knowledge, no re-
view of the epidemiologic literature on this relation-
ship has been published earlier. Since, in our opin-
ion, the studies concerning this topic are too hetero-
geneous to combine in a meta-analysis, we conducted
a qualitative literature review.

The epidemiologic studies on the relationship be-
tween psychosocial variables and musculoskeletal
disease are heterogeneous in study design, measure-
ment of outcome, and the psychosocial variables
studied. These studies originate from three different
traditions of research: (i) studies on the relationship
between (work-related) stressors, stress, and symp-
toms of ill health; (ii) studies on personality and psy-
chological disorders of chronic (back-) pain patients;
and (iii) epidemiologic studies on the determinants
of musculoskeletal disease. The main concepts used
in these research areas are briefly illustrated in the
following text.

1. Stress can arise when people feel unable to cope
with the demands placed upon them. Personal char-
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acteristics such as age, gender, experience, ambition,
needs, and personality influence coping capacity.
According to Karasek et al (6) high work demands,
lack of clarity, and conflict at work are among the
relevant work-related characteristics which can pre-
dict job dissatisfaction, work stress, and ill health.
The effect of these variables is moderated by low
control over work, poor career development oppor-
tunities, and poor social support at work. In partic-
ular, the combination of high demands and low con-
trol at work is reported to be stressful and is related
to adverse health effects. Most reports in the litera-
ture on the relationship between stress and adverse
health effects have analyzed the relevance of stress
to the development of heart disease, gastrointestinal
problems, or poor subjective health in general. (See,
for example, references 7 and 8.) Only very few of
these studies have investigated the relationship be-
tween work stress and musculoskeletal symptoms.

2. The correlation between personality, psychologi-
cal problems, and chronicity of musculoskeletal pain
has been extensively studied in the clinical setting
(9, 10). Although the focus in this area of research
has been on the chronic pain patient, the results of
these studies support the opinion that individual psy-
chological capacity is important when musculo-
skeletal symptoms are being dealt with. These indi-
vidual factors may not only be important for the ex-
acerbation or continuation of symptoms, but also for
the development of symptoms.

3. In epidemiologic research on musculoskeletal dis-
ease, individual capacity has mainly been interpreted
as physical capacity (eg, muscle strength, range of
movement), whereas little attention has been given
to psychological coping capacity or the interaction
between physical load and coping capacity. In this
area of research the focus has mainly been on me-
chanical factors. The mechanical load is partly de-
termined by worker organization variables such as
speed of work and variation in tasks (eg, posture).

When the concepts of these three research tradi-
tions are combined and applied to the subject of this
literature review, the following associations between
psychosocial factors, stress, individual characteris-
tics, and musculoskeletal disease are suggested
(illustrated in figure 1):

1. Psychosocial factors at work directly influence the
mechanical load through changes in posture, move-
ment, and exerted forces. (For example, time pres-
sure may increase hurried movements with high ac-
celerations or poor posture.)

2. Psychosocial factors at work (demands and fac-
tors such as job control and social support), together
with the personal capacity to cope with such factors,
may increase work-related stress (stress symptoms).
This increase in stress may (a) increase muscle tone,
which may in the long term lead to the development
of musculoskeletal symptoms or increase muscu-
loskeletal symptoms due to some other, yet unknown
but specific physiological mechanism (eg, hormonal
path), (b) moderate the relationship between mechan-
ical load and musculoskeletal symptoms due to en-
hancement of the perception of symptoms or the re-
duction of the capacity to cope with them. Therefore
the symptoms due to mechanical loading may be pro-
longed or intensified, or symptoms of poor health in
general, including musculoskeletal symptoms, may
increase.

Thus stress may either increase musculoskeletal
signs in itself or increase the perception of symptoms
due to other risk factors. We do not pretend to
present an explanatory model. Figure 1 serves mainly
an illustrative purpose and provides a structure for
the discussion of possible associations between psy-
chosocial factors and musculoskeletal disease pre-
sented in the literature. In table 1 all of the factors
indicated in figure | are clustered into five catego-
ries. This division seemed the most appropriate from
the practical and theoretical point of view, although
it can be argued that some of these variables could
as well belong to other categories. For example, de-
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load symptoms
P{physical and |+ back trouble
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letal symptoms
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« social support
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Figure 1. Possible associations of psychosocial factors at work with stress and musculoskeletal symptoms.
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pressive symptoms can also be regarded as stress
symptoms, and job dissatisfaction does not properly
fit in any of the categories. In the following descrip-
tion and discussion of the literature, attention is given
to each of these clusters.

In summary, the main questions of this literature re-
view are (i) to what extent are the psychosocial fac-
tors at work (demand, control, and support variables)
related to musculoskeletal symptoms, in particular
back, neck, or shoulder symptoms; (ii) do individual
(psychological) characteristics influence this relation-
ship; and (ii1) what is the role of stress symptoms in
this process, and is the relationship between psycho-
social factors at work and musculoskeletal symptoms
a specific relationship or is it the result of a general
detrimental effect of these variables on health or
health behavior?

Methods

Selection of the literature

The available literature was selected in an automatic
search of several data bases, OSH-ROM, CIS-DOC,
Psychinfo and Medline, a manual searching through
Current Contents (Life Sciences and Social Scienc-
es), Psychological Abstracts, Safety and Health at
Work, ILO/CIS Bulletin, and CIS-Abstracts, a screen-
ing of recent issues of scientific journals on occu-
pational musculoskeletal disorders and work-related
stress, and a check of the relevant references in re-
cent publications on the subject. Initially, all stud-
ies analyzing the relationship between musculoskel-
ctal disease and any of the variables in table 1 were
selected. However, studies focusing on determinants
of the prognosis of (chronic) back pain in patients
(12—14) were not included, since the main objec-
tive of this review is to investigate the influence of
psychosocial variables on the development of mus-
culoskeletal problems, not its influence on progno-
sis. In this presentation the emphasis is on work-re-
lated psychosocial factors, and therefore the influ-
ence of psychosocial factors in the nonwork situa-
tion, such as emotional life events, problems at home,
or living alone, are not discussed. These variables are
included in a more extensive report on the subject
(15). Descriptive studies that did not compare the
results of exposed workers to a reference population
of non- or less-exposed workers were also excluded.
No other exclusion criteria were applied.

Presentation of the literature

Because there are no a priori hypotheses on the sim-
ilarity of the relationships between psychosocial fac-
tors and symptoms of each musculoskeletal site, the
studies on symptoms of the back, the neck and shoul-
der region, and the musculoskeletal system (several
or all sites combined) are discussed separately. The
results of cross-sectional and longitudinal studies are
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Table 1. Five categories of factors that may be associated with
musculoskeletal symptoms. (MMPI = Minnesota Multiphasic
Personality Inventory)

Category Factor

Psychosocial factors at work —
demands and control Monotonous work

Time pressure

High concentration

High responsibilities

High work load

Few opportunities to take breaks
Lack of clarity

Low control and little autonomy

Psychosocial factors at work —
social support Poor social support from colleagues

Poor social support from superiors
Personality type

Neuroticism
Hysteria, anti-social (MMPI)

Type A behavior
Extrovert personality
Psychological dysfunctioning

Depression

Coping styles

Attitude towards own health
Low social class

Low educational level

Worry, tension, anxiety
Physical stress symptoms
Fatigue or exhaustion

High perceived work stress
Low job satisfaction
Physiological parameters

Individual characteristics

Stress symptoms

Physical and behavioral health
indicators Poor physical health
Respiratory disease or cough
Stomach trouble
Cardiovascular disease
Headache

Use of medication

Use of medical services

also presented separately, since the results of the
cross-sectional studies can suffer from bias due to
differential health-based selection and do not provide
information on the temporal relationship between
events. In addition, comments are made on the study
population and whether the study dealt with poten-
tial confounders (in particular physical load). The
presentation of the longitudinal studies includes men-
tion of adjustment for a history of musculoskeletal
pain at the start of follow-up. A more extensive de-
scription of the literature is presented in another re-
port (15).

Results

Back pain and back disorders

All of the studies relating the variables of table 1 to
back trouble are presented in table 2 (chronological
order).

The cross-sectional epidemiologic studies on back
pain and back disorders were heterogeneous in de-
sign, outcome variable, independent variables, and
the way potential confounders were treated. Most of
the studies on the working population dealt with
work-related variables, either self-reported psycho-
social factors during work or perceived stress dur-
ing work (16—21). Few of the population-based
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Table 2. Summary of the associations between back pain (BP) and back disorders (BD) and psychosocial factors at work —
demands and control (A), psychosocial factors at work — social support (B), individual characteristics (C), stress symptoms
(D), physical and behavioral health indicators (E). (+ = positive association, + + = positive association after adjustment for

confounder, +/— =conflicting data, — = no association; O = not studied, LBP =low-back pain, HNP = hernia nuclei pulposi)
Follow-
Type of study up N Qutcome of study A B8 C D E
(years)
Cross-sectional, working population
Magora (16) 3316 BP>3d +/- (0] o +/- 6]
Dehlin & Berg (17) 273 BP ever (o) + o] + (0]
Astrand (19) 391 (men) BP often (physical examination) - o) + + - + +
Skovron et al (18) 787 (women) Troublesome LBP last 3 months = = o] @] (o}
Ryden et al (35)2 252 BP episode, medical service o] le] - = (o]
Lundberg et al (45)2 20 (men) Perceived back load +1/- (o] o] +1—= [e]
Wickstrom et at (31) 461 BP, sciatica [¢] [e] + o (0]
Linton & Kamwendo (20) 420 (women) BP last 12 months + + [e] (o] (@]
Linton (21) 22180 BP last 12 months + + o) (¢] o]
Katilainen (33) 4167 Repeated BP + (o] o] + o]
Boshuizen et al (32) 4054 (men) BP regularly = (@] O +/— e}
Cross-sectional, general population
Nagi et al (27) 1135 BP often o [0} + + +
Frymoyer et al (11, 30) 3920 BP, patients, family practice o (o) (o] + (0]
Gilchrist (47) 1499 BP, patients, family practice o] O + o} (0]
Gilchrist (48) 143 BP, patients and referents o] O +1- o] (o]
Svensson (23)2, Stevensson
& Andersson (24)2 940 (men) BP lifetime + + (¢] (e] + + +
Haenen (29) 6612 BP lifetime, sciatica, or e] 0] + + +
BP (physical examination)
Reisbord & Greenland (28)2 2792 BP last 12 months (0] o + e} (e}
Svensson & Andersson (25)2 1746 (women) BP lifetime + [e] (o] + 4+ (o]
Helidvaara et al (26)2 5673 BD, unspecified BP or ++ (o] C + + +
sciatica, physical examination)
Westrin et al (22) 269 Sick-listed>8 d for BP O (0] +1- o
Longitudinal, working population
Gyntelberg (37) 1 4 753 (men) BP o} o o} o} +
Riihimaki (40)® 5,10 328 (men) Sciatica (physical examination) 0 (o] (e] + + 0]
Bigos et al (41)° 3 3020 (men) BP episode, medical service (e} + + +/— + + [e]
Longitudinal, general population
Haanen (29) 1,5 630 BP (@) @) + + +
Helidvaara et al (42)° 1 57 000 HNP, hospital/HNP, sciatica o] o + + O +/-
Bergenudd & Nilsson (38) 45, 19 575 BP, pain drawing (o) e} + +
Biering-Serensen et al (36)° 1 928 P (0] (0] = + + +
Viikari-Juntura et al (39) 33 154 BP>7 d last 12 months (@] O + @] ¢]
Astrand & Isacsson (44)° 22 391 (men) BP disability - (@) - ¢] + +

a Adjusted for physical load.
b Adjusted for physical load and base-line musculoskeletal symptoms.
¢ Adjusted for base-line musculoskeletal symptoms.

cross-sectional studies dealt with work-related vari-
ables (22—26). The majority was concerned with
the relationship between back trouble and variables
such as social class and educational level (27—29),
psychological and emotional problems, personality
traits (27—30), or parameters of poor health (24—
27). In most of the studies only questionnaires were
administered to assess back trouble (16—18, 20, 21,
23—25, 27, 28, 31—33). In only three cross-section-
al studies was back trouble established after a phys-
ical examination (19, 26, 29). Several cross-sectional
studies did not adjust for confounding factors (16,
17, 20, 27, 30, 31, 34) or only for age (21, 29). Only
eight studies took age and other confounders, in-
cluding physical load, into consideration (19, 23—
26, 28, 32, 35). Information on the strength of the
association was presented in about half of the cross-
sectional studies (16, 19, 21, 26, 28, 29, 32, 33). It
can be concluded, therefore, that the most informa-
tive cross-sectional studies are the multivariate stud-
ies investigating the relationship between work-re-
lated psychosocial variables and back trouble (other
than “Have you ever had back pain?”) after adjust-
ment for physical load (19, 26, 32).
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Although the longitudinal studies are definitely
more homogeneous in their measurement of de-
pendent and independent variables than the cross-sec-
tional studies, still many differences exist. The du-
ration of follow-up varied from one year (29, 36, 37)
to almost lifelong (29, 38, 39). The measurement of
back pain included self-reported pain in the lower
back (29, 36—38) or self-reported sciatica (40), epi-
sodes registered at the medical service (41), hospi-
tal admittance due to herniated disc or sciatica (42,
43), or disability due to back pain (44). Except for
some of the early studies (29, 37, 38), potential con-
founders were dealt with in the design or analysis
in all of the longitudinal studies. The emphasis was
on personal psychological and emotional problems
(29, 36, 37, 40—42, 44), stress symptoms (34, 40),
experienced health (36, 37, 42, 44), or utilization of
medical services and demographic variables (36, 37,
41, 42). In only a few studies were self-reported
work-related psychosocial variables, such as satisfac-
tion with the job (36, 38, 41), social relations at work
(41) and job demands (44), studied. Almost all of the
studies also present information on the independent
factors measured before the development of symp-



toms. Strength of the association was presented in most
of the longitudinal studies (29, 36, 39, 40—42, 44).

Table 3 indicates, for each of the five clusters of
table 1, which of the cross-sectional and longitudi-
nal studies reported a positive association between
one of these variables and back trouble and which
studied that relationship but did not report a positive
association. These associations are discussed next.

Psychosocial factors at work — demands and con-
trol. The evidence for a relationship between back
trouble and work demands is contradictory. In the
cross-sectional studies a positive univariate associ-
ation was observed between back trouble and self-
reported high demands on concentration and possi-
bilities to take a break in some occupations but not
in all (16). Other studies also observed such an as-
sociation, but it did not remain statistically signifi-
cant after adjustment for other variables (24). A uni-
variate relationship between back pain and high re-
sponsibility has been reported for bank employees
but not for other occupations (16), and not in another
study after adjustment for confounders (19). After
adjustment for potential confounders, including phys-
ical load and previous back pain, one of the large-
scale cross-sectional studies reported that a sum score
for monotony, time pressure, and worry about mis-
takes was related to back symptoms established in a
physical examination (odds ratio 2.0) (26). A sum
score for high time pressure, mental strain, and mo-
notony was also associated with back trouble (ques-
tionnaire) in another large-scale cross-sectional study
(odds ratio 1.7) (33). However, this association was
not adjusted for physical load.
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The importance of monotonous work is supported
by other researchers, who reported an age-adjusted
association between this variable and self-reported
back pain (24).

As far as time pressure is concerned, perceived
time pressure during work is related to perceived
back load during the same period (45). The positive
relationship between high time pressure and back
symptoms (26, 33, 45) was not supported by two
cross-sectional studies, which analyzed symptoms
(32) and clinical signs (19) and also adjusted for
physical load and other confounders. Neither did the
work-related stressors measured in the study of
Astrand (19) (time pressure and high responsibility)
predict future disability due to back disorders in the
same population (44). None of the other longitudi-
nal studies investigated the relationship between job
demands and back trouble. Only one of these studies
investigated the influence of both job demands and
control variables (24). These variables were not sig-
nificantly related to back trouble after adjustment for
confounders.

In summary, although contradictory results were re-
ported, the cross-sectional studies yielded some evi-
dence for a relationship between back trouble and
aspects of self-reported work demands, in particu-
lar monotonous work. The evidence for the effect of
working under time pressure is contradictory. The
relationship between back trouble and other aspects
of job demands (demands on concentration, respon-
sibility, poor career prospects and possibility to take
extra breaks) is not clear due to the few data of high
quality. In the only longitudinal study that analyzed
job demand variables, the variables did not predict
future disability due to back disorders.

Table 3 Summary of the associations between neck pain (NP), neck disorders (ND), and shoulder pain (SP) and psychosocial
factors at work — demands and control (A), psychosocial factors at work — social support (B), individual characteristics (C),
stress symptoms (D), and physical and behavioral health indicators (E). (+ = positive association, + + = positive association

after adjustment for confounder, +/— =conflicting data, — = no association, O =not studied)
Type of study Fo:]lgw- N Outcome of study A B [o] D E
Cross-sectional
Ohara et al (57) 848 (women) NP in periodic physical + (@] [¢] + o]
. examination
Dehlin & Berg (17) . 273 NP lifetime - - (0] - @]
Westerling & Jonsson (53) é 2537 NP last 12 months (@] (@] - 0] @]
Kvarnstrém & Halden (58) . 224 4 weeks’ sick leave due to SP + +/= O + e}
T_ola et al (B4)x . 3232 (men) NP>8 d last 12 months - O - + + (e}
L!nton & Kamwendo (20) . 420 NP or SP last 12 months + + (e} - (e}
Linton (21) * 22180 NP or SP last 12 months + + o ¢} (@]
FlpdmAark & Aase (50) ® 58 SP last 12 months O O + o] (e}
Makela et al (62) 8 7217 Chronic neck syndrome
) (physical examination} + + o] + + + + + +
Toomingas et al (63) * 368 NP or SP (physical examination) + + @] O O
Longitudinal
Bergenudd et al (55) 0/35/45 years 575 SP>24 h last 12 months Q Q Q +/- O
Hé_gg et al (49)2 2 years 83 (women) NP or SP, physical examination O O + O O
Veiersted & Westgaard (64)° 0.5/1 years 30 (men) NP or SP last 10 weeks + + + + - + + [¢]
Takala et al (56)° 3/6/9 months 351 NP, physical examination + + + 0] + + O
Viikari-Juntura et al (39)2 1/33 years 154 NP or SP>7 d last 12 months (0] + + (6] + +

a Adjusted for physical load.

b Adjusted for physical load and base-line musculoskeletal symptoms.
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Psychosocial factors at work — social support. Low
social support by colleagues and superiors without
adjustment for confounders was associated with back
pain in one cross-sectional study (17). A sum score
for the psychosocial work environment (several ques-
tions on work content and social relations at work)
was positively associated with back trouble (no ad-
justment for physical load) in two studies (20, 21).
However, in a similar study no significant associa-
tion between self-reported poor psychosocial envi-
ronment and back trouble was observed after adjust-
ment for other variables, including physical load
(32). One study even observed a positive association
between a good relationship with colleagues and
troublesome back pain (18). In a prospective longi-
tudinal study workers with poor social relations at
work more frequently reported an episode of back
pain to the medical department or filed a claim in
the next three years (41). This situation also applied
to workers without back pain episodes at the start of
follow-up. In the analysis adjustment was made for
physical load and other potential confounders. A sim-
ilar association between poor social support by su-
periors and episodes of back pain reported to the
medical office was previously found in a retrospec-
tive study by the same authors (46). They stated that
these variables may have been related to the back
pain episodes, as well as to the readiness to report
them to the medical department or file a claim.

In summary, poor social support at work was asso-
ciated with the incidence of reported back trouble in
the only relevant longitudinal study. The results of
the few cross-sectional studies that analyzed the re-
lationship between social support at work and back
pain are contradictory. None of the studies on back
trouble investigated the effect of demands, control,
and support variables simultaneously.

Individual characteristics. Almost all of the cross-
sectional studies reported a positive association be-
tween psychological or emotional problems and self-
reported back pain (19, 22, 24, 25, 27, 29, 30, 32,
42, 47, 48) and “back disorders” diagnosed in a
physical examination (19, 26). One cross-sectional
study reported no association between back episodes
registered at the medical service and psychological
problems or nervousness (35). Two prospective lon-
gitudinal studies found a positive association between
certain personality traits, measured with the Minne-
sota Multiphasic Personality Inventory (MMPI), and
episodes of back pain reported to the medical serv-
ice or insurance company (odds ratio 1.4) (41) and
self-reported back pain (odds ratio 2.8) (29). This
situation also applied to those respondents not report-
ing previous back pain at the start of follow-up. Psy-
chosocial distress was also related to hospital admit-
tance due to a herniated disc 10 years later (relative
risk 1.7) (42). Neuroticism, however, did not predict
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disability due to back pain (44), although it showed
a strong cross-sectional association (odds ratio 2.8)
in the same population (19). In addition neuroticism
was not associated with sick leave due to back trou-
ble (22). All of the cross-sectional studies that in-
vestigated the influence of type A behavior (compet-
itiveness) on back trouble reported a positive asso-
ciation (31, 49, 50). However, adjustment for phys-
ical load was lacking in these studies. Variables of
a different category of individual characteristics such
as social class and education are highly intercorre-
lated and are also correlated with physical demands
at work. (See reference 28.) Therefore, a correlation
between these variables and musculoskeletal trouble
is very likely biased by differences in work-related
physical load. Low educational level was associat-
ed with back-pain prevalence in several cross-sec-
tional studies (19, 27—29, 51), but not in all (25).
It is remarkable that in one study variables such as
low income and little education were related not only
to back pain, but also to back abnormalities, estab-
lished in a physical examination, the latter associa-
tion being even stronger (19). These variables did
not, however, predict later disability due to back
problems (44). Two other longitudinal studies (39,
42) tentatively supported a relationship between low
educational level or low social class (relative risk
2.5) and back trouble at a later age after some ad-
justment for physical load during work.

In summary, personality traits and emotional prob-
lems are associated with back trouble in both cross-
sectional studies and longitudinal studies. The results
suggest that these variables also predict back trou-
ble for respondents who have not previously expe-
rienced back pain. The results, however, were not
consistent, and these studies investigated a variety
of different dependent variables. Few studies investi-
gated the association with low education or low so-
cial class while adjusting for physical load at work.
A tentative association between the development of
back pain and these variables independent of physi-
cal load at work was reported by two longitudinal
studies.

Stress symptoms. An association between back trou-
ble and stress symptoms has been reported in sever-
al cross-sectional studies (16, 24—27, 29, 30, 32,
33), but not in all (35). Feelings of stress (nervous-
ness, tension, sleeping difficulties) were univariate-
ly associated with back trouble in several studies (27,
29, 30). This association was also significant after
adjustment for other risk factors (24, 25, 32, 33) with
a reported odds ratio of up to 3.5 (33). Worry about
making mistakes (combined in one score with time
pressure and monotonous work) was positively as-
sociated with “objectively” assessed back pain (26).
However, perceived demands and tension or physi-
ological indicators of stress symptoms did not relate



to simultaneously experienced back load (45). Al-
though several studies reported an association be-
tween exhaustion and fatigue and back trouble, this
association disappeared after adjustment for other
risk factors, including physical load (24, 25, 35, 36).
In the longitudinal studies, stress symptoms also in-
creased the risk of symptoms of back pain (29) or
sciatica (43, 40), although the odds ratios were close
to one and not significant for all groups. This situa-
tion also applied to those respondents without a his-
tory of sciatica or low-back pain before the start of
follow-up. In three cross-sectional studies, dissatis-
faction with work conditions was significantly asso-
ciated with self-reported symptoms of the back and
sick leave due to back trouble without additional ad-
justment for confounders (14, 16, 17, 22, 24, 29, 36,
38, 41). However, after adjustment for confounders,
a positive association between job dissatisfaction and
back trouble was reported by one cross-sectional
study (25) and one longitudinal study (41) (odds ra-
tio 1.7), but not by three cross-sectional studies (19,
24, 32) or one longitudinal study (36).

In summary, the association between back trouble
and stress symptoms reported in several cross-sec-
tional studies seems to be tentatively supported by
the results of longitudinal studies. This situation ap-
plies to self-reported back pain, as well as to signs
and symptoms of the back in a physical examination.
The results on the relationship between job dissatis-
faction and (self-reported) back trouble are not con-
sistent.

Physical and behavioral health indicators. Several
cross-sectional studies have reported a positive as-
sociation between perceived poor health and self-re-
ported (19, 27, 29) or clinically assessed symptoms
of the back (19). This variable also predicted future
disability due to back trouble after adjustment for
other risk factors (relative risk 3.4) (44). In one of
the longitudinal studies, a similar relationship was
observed, but it was no longer significant when all
of the other variables were taken into account (36).
This latter study reported that “rumbling of the stom-
ach” in women showed a significant correlation in
a multivariate analysis with back trouble. Epigastric
pain proved to be an indicator of first-time occur-
rence of low-back trouble. The authors stated that
these (psychosomatic) symptoms also showed a cor-
relation with back trouble in other studies (12, 13,
22). Diagnosed respiratory disease was, after adjust-
ment for confounders, associated with self-reported
symptoms of the back (51), with clinically assessed
unspecified low-back pain (26), and with back trou-
ble after one year (52), but not with back trouble in
several other studies (19, 24, 36). Respiratory dis-
ease was also a predictor of hospitalization among
men due to a herniated disc and sciatica after 10
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years (42). In other studies clinically diagnosed car-
diovascular disease was associated with clinically
assessed unspecified low-back pain after adjustment
for confounders (26), but not with self-reported back
trouble (19, 24, 36).

In summary, in several cross-sectional and longitu-
dinal studies, an association between back trouble
(both self-reported and clinically assessed symptoms)
and other symptoms of poor health was observed.
However, in several cases, the association was not
significant after adjustment for other factors. Some
studies reported no association at all between back
trouble and other indicators of poor health.

Symptoms and disorders of the neck or shoulders

We found 13 cross-sectional studies and five longi-
tudinal studies on the relationship between psycho-
social factors at work or stress and symptoms of the
neck or shoulder region (table 3). Four of these
studies (17, 20, 21, 39) were also presented earlier
because symptoms of both the back and the neck and
shoulder region were studied. Most of the studies on
neck and shoulder pain present data on self-reported
symptoms (17, 20, 21, 39, 33, 53—56). The other
studies are concerned with registered data of peri-
odic physical examinations (21, 57), visits to a medi-
cal service (53), sick leave (58), or symptoms and
signs reported in a physical examination (49, 55, 59).
The analysis of each of the cross-sectional studies
concentrated on self-reported work characteristics. In
several studies the association between psychosocial
factors at work and symptoms of the neck was deter-
mined after adjustment for some aspects of postural
load (39, 53, 54, 59). The longitudinal studies are
very different in design. The association between
psychosocial factors and neck and shoulder symp-
toms are discussed for the same five clusters of ta-
ble 1.

Psychosocial factors at work — demands and con-
trol. In most of the cross-sectional studies a relation-
ship between several job demand variables and
symptoms of the neck and shoulder region are re-
ported (table 3). Only some of the results are con-
flicting. High responsibility did not have a direct sig-
nificant influence on the prevalence of shoulder or
neck complaints in one study (58). The other studies
provided no data on this variable. In only one study
was no relation observed between symptoms of the
neck or shoulder and the measured job demand var-
iables (17). All of the other cross-sectional studies
that investigated this relationship reported a positive
association between neck or shoulder pain and job
demand variables such as monotonous work, time
pressure, poor work content, and high perceived
work load (20, 21, 58—61). Several studies also re-
ported a positive association between the symptoms
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of the neck or shoulder region and a combination of
job demand variables (33, 62, 63) or of job demand
and control variables (20, 59—61). However, only
one cross-sectional study adjusted for physical load
(62). Some other studies indicated that the combined
effect of variables for psychosocial factors and phys-
ical load was larger than the individual effects (21,
61). The reported odds ratio for the relationship be-
tween demand variables and neck and shoulder
symptoms was 1.2 after adjustment for physical load
(62) and 2.7 after adjustment for occupational class
only (33). The reported odds ratios for the effect of
control at work were 3.3 (20) and 3.9 (59). However
these point estimates of the odds ratios are hard to
compare due to the large variation in measurement
and treatment in the analysis of these variables. Only
two of the longitudinal studies investigated the re-
lationship between job demands (time pressure) and
symptoms of the neck and shoulder (56, 64). Both
reported a positive association, after adjustment for
postural load.

In summary, as the majority of the cross-sectional
studies reported a relationship between psychosocial
variables and symptoms of the neck or shoulders, an
association seems likely. Variables such as monot-
onous work, time pressure, poor work content, and
high work load seem to be important. The longitu-
dinal studies that considered this relationship re-
ported a positive relationship between time pressure
at work and neck pain.

Psychosocial factors at work — social support. Data
on the influence of social support on neck or shoul-
der symptoms are not consistent. One study observed
no effect of social support by colleagues or superi-
ors (17), while others reported a positive association
for support by colleagues (20), superiors (21), or a
combination of the two (63). In addition, some re-
ported an effect of support by colleagues but not of
support by superiors (59, 64) or vice versa (58). All
of the studies relating psychosocial work environ-
ment (combining both demand and support variables)
to the prevalence of neck or shoulder pain reported
a positive association (20, 21, 56).

In summary, the sources on support by colleagues
or superiors present contradictory data. Yet there is
evidence that high demands in combination with
these variables, in addition to the influence of phys-
ical load at work, increase the prevalence of neck or
shoulder symptoms.

Individual characteristics. In one cross-sectional
study a relationship was found between emotional
problems and symptoms of the neck or shoulders
(61). However, depressive episodes in the year be-
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fore employment were not associated with the de-
velopment of symptoms of the neck or shoulders in
a new job (64). Some results suggest a relationship
between the mental resources of people to promote
their own health (poor sense of coherence) and neck
and shoulder symptoms one year later (39). The two
studies on type A behavior in relation to neck or
shoulder symptoms reported a positive association
(49, 50).

Social class was not significantly related to neck
and shoulder symptoms after adjustment for physi-
cal demands (53). After adjustment for several con-
founders, including bent and twisted posture, low
education was positively related to the prevalence of
neck and shoulder symptoms (54). However in the
longitudinal studies no clear relationship between
low education (at childhood and later on) and symp-
toms in middle age was established (38, 39).

In summary, few studies analyzed the relation be-
tween psychological problems and neck or shoulder
symptoms, and the variables investigated are diverse
(emotional problems, depressive symptoms, and at-
titude towards own health). The scarce data on neck
or shoulder symptoms in relation to social class and
education do not suggest a strong relationship.

Stress symptoms. In several cross-sectional studies
a positive association between neck trouble and per-
ceived stress or stress symptoms was observed (33,
57, 58). High perceived stress also predicted devel-
opment of symptoms in two of the longitudinal stud-
ies (56, 64). One of the studies reported a stronger
relationship of stress symptoms with neck pain than
with back pain (relative risk of 2.7 and 1.7, respec-
tively) (33).

Job dissatisfaction was cross-sectionally related
with physical findings of neck and shoulder trouble
after adjustment for confounders (54). This rela-
tionship was also true for shoulder pain in women,
but not in men (55). This variable did not however
predict neck or shoulder symptoms one year later
(39).

In summary, according to the literature, a relation
between stress symptoms or perceived stress at work
and symptoms of the neck or shoulders seems like-
ly. No consistent relation between job dissatisfaction
and neck or shoulder trouble was observed.

Physical and behavioral health indicators. A rela-
tionship with several other nonspecific symptoms of
poor health and indicators of health behavior was
observed in the only study that concerned this rela-
tionship (62).



Musculoskeletal trouble, locations other than the
back or neck and shoulders only

Table 4 summarizes the results of studies with a
rather diverse set of end points. Included are studies
on the relationship between psychosocial factors and
a combination of back, neck, and sometimes upper-
limb disorders (50, 65, 66), all types of musculoskel-
etal signs or symptoms (67, 68, 69), and more gen-
eral muscle pain (6, 66, 70—72). In the cross-
sectional study of Ursin et al (70), feelings of anxi-
ety, coping styles, and job stress were analyzed in
relation to muscle pain. The other cross-sectional
studies have analyzed the relationship between
psychosocial factors at work (demands, control, and
support variables) and musculoskeletal symptoms (6,
65—69, 71, 73). Most of these latter studies adjusted
for physical load or conducted the analysis within
one, homogeneously exposed group (65—68).

The one longitudinal study (68, 74) concerned
musculoskeletal symptoms determined with a ques-
tionnaire and with a physical examination in relation
to a sum variable for stress symptoms, perceived psy-
chosocial stress (at work and at home), and social
support (both at work and outside work). Table 4
shows the results of the study for each group of var-
iables shown in table 1.

Psychosocial factors at work — demands and con-
trol. In almost all of the studies described in table 4
a positive relation between one or more psychoso-
cial factors at work and musculoskeletal symptoms
was reported. The following job demand variables
were related to the prevalence of musculoskeletal
trouble: monotonous work (71), time pressure (67,
69, 73), high demands on concentration (65), and
high perceived (mental) work load (6, 65, 66, 69).
This last relationship was confirmed in the longitu-
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dinal study of Leino (74). However no significant
influence on musculoskeletal trouble was observed
for possibilities to take a break (65) and poor work
content (69). In contrast to the other studies, time
pressure was not significantly related to musculoskel-
etal trouble in one study (66). In this study, adjust-
ment for physical load considerably decreased the
association between time pressure and symptoms of
the back, neck, or shoulders. The variables job de-
mands and lack of possibilities to talk were not only
related to back, neck, and shoulder disorders, but also
to self-reported muscle tension (66). Low job con-
trol was positively related to musculoskeletal symp-
toms in all of the studies (6, 65, 66, 71) except one
(69). However the exception reported that only lit-
tle variation in this variable was present: autonomy
was low for most of the workers. Although several
of the studies on psychosocial factors and muscu-
loskeletal trouble analyzed the influence of both job
demand and support or control variables, each of
these variables was treated as an independent varia-
ble, and no information on the interaction between
them was presented.

In summary, monotonous work, time pressure, and
high perceived work load each seem to be related to
musculoskeletal problems. Almost ali of the studies
stressed the importance of little control over one’s
job.

Psychosocial factors at work — social support. Al-
though most studies have observed a relationship
between musculoskeletal trouble and poor social sup-
port at work by colleagues (65, 69, 71), this relation-
ship was not consistent in all studies. Two reported
no association between social support at work and
back, neck, and shoulder symptoms and symptoms
of other joints, regardless of adjustment for physi-

Table 4. Summary of the associations between musculoskeletal disease not specified and psychosocial factors at work —
demands and control (A), psychosocial factors at work — social support (B), individual characteristics (C), stress symptoms
(D), physical and behavioral health indicators (E). (+ = positive association, + + = positive association after adjustment for

confounders, +/— =conflicting data, — = no association; O = not studied, NP = neck pain, BP = back pain, LBP = low-back pain,
SP = shoulder pain)
Follow-up
Type of study (years) N Outcome of study A B C D E
Cross-sectional
Sauter et al (65)2 248 NP or BP ++ ) 0 O O
Karasek et al (6) 8700 Musculoskeletal ache + +1— o} (¢] o
Pot et al (69) 222 Often musculoskeletal pain +/- + e] (e] O
Ursin et al (70) - 474 Muscular pain o o + +1- (e]
Kompier (67)2 - 158 Musculoskeletal pain last 12 months + + ++ + + o} + +
Hopkins (71) s 291 Muscular pain last 6 months + + 0] + (e}
Magni et al (72) . 3023 Musculoskeletal trouble >1 month o [¢] + o] [e]
during last 12 months
Smuiders (73)2 9000 LBP + leg or feet, pain regularly ++ - (@] (¢] O
Theorell et al (66)2 207 Frequent BP, NP or SP, joint pain + + +/— + + + + +
Longitudinal
Leino (74)b, Leino & Lyyra (68)° 10 902 All musculoskeletal symptoms and ++ +1- o) + + O

signs {questionnaire and physical

examination)

a Adjusted for physical load.
b Adjusted for physical load and base-line musculoskeletal symptoms.
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cal load (6, 66). Poor social support by superiors was
also positively related to musculoskeletal problems
in most studies (66, 67, 69, 71), but not in all (73),
or only among women and not among men (6). For
blue-collar women, a significant cross-sectional as-
sociation between poor social support and base-line
musculoskeletal findings was reported in a longitu-
dinal study (68). Poor social support was also asso-
ciated with musculoskeletal symptoms and signs dur-
ing the follow-up, but this association was not sig-
nificant.

In summary, most of the cross-sectional studies re-
ported that high job demands, low control, and poor
social support were associated with self-reported
musculoskeletal trouble. This was also the situation
for those studies that adjusted for physical load.
However the association did not consistently apply
to all of the variables or all of the respondents.

Individual characteristics. Anxiety and depressive
symptoms were positively related to musculoskele-
tal symptoms (70). An association between type A
behavior and musculoskeletal trouble was also re-
ported (50, 66). Only one study analyzed the asso-
ciation between low income (low social class) and
musculoskeletal trouble, and it reported a positive
association (6).

In summary, a relationship between psychological
and emotional problems and musculoskeletal symp-
toms was reported in the few studies that investigated
this relationship.

Stress symptoms. In one of the cross-sectional stud-
ies a positive association between various stress
symptoms (anger, worry, fatigue, sleep disturbances,
loss of appetite) and self-reported muscle tension was
reported (66). Muscle tension was in turn associated
with back, neck, and shoulder symptoms, as were
other types of tension (breath tension, chewing ten-
sion, and type A tension), but not several physiolog-
ical parameters (systolic blood pressure and plasma
cortisol). No direct associations between stress symp-
toms and back, neck, and shoulder symptoms were
reported in this study. Perception of the work envi-
ronment as stressful was related to symptoms in one
cross-sectional study (71) but not in another (70).
Leino (74) reported that a sum score for self-re-
ported stress symptoms was related to self-reported
base-line musculoskeletal symptoms and clinical
findings. In addition, the base-line score for stress
symptoms was related to the clinical findings after
10 years of follow-up. On the other hand, the base-
line musculoskeletal symptoms were also related to
stress symptoms after 10 years of follow-up. This re-

306

lationship was not, however, equally consistent for
all of the groups as the reverse relationship was. Thus
this study presented some evidence that stress symp-
toms were not only related to self-reported muscu-
loskeletal complaints, but also to adverse changes in
clinical symptoms and signs after 10 years of follow-
up, also for those respondents without musculoskel-
ctal symptoms at the start of the study. It also showed
that, for perceived psychosocial stress, a sum score
that contains items on work- and nonwork-related
psychosocial factors (overstrained by work, pressed
work pace, mentally strenuous work, financial prob-
lems, trouble with kids or relatives, fear of making
mistakes) was cross-sectionally related to muscu-
loskeletal symptoms and signs among men only in
the base-line measurements (68). However the ini-
tial perceived stress did not predict symptoms after
10 years of follow-up but did predict musculoskele-
tal findings among blue-collar workers.

Only one study analyzed the association between
job dissatisfaction and musculoskeletal complaints
and reported a positive association (71). In the study
of Karasek et al (6), job (dis)satisfaction was treated
as a dependent variable, and no information on its
association with musculoskeletal trouble was pre-
sented.

In summary, a relationship between stress symptoms
and the development or exacerbation of musculoskel-
etal symptoms established by interview and physi-
cal examination seems likely. Muscle tension may
be an intermediate of this process. Only few data are
available on the relation between job satisfaction and
musculoskeletal trouble.

Physical and behavioral health indicators. Only two
studies reported on the association between other
health effects and musculoskeletal disorders. Both
poor health in general (67) and psychosomatic symp-
toms such as gastrointestinal trouble were related to
musculoskeletal trouble (66).

Discussion

Quality of the studies

We found 44 cross-sectional and 15 longitudinal
studies reporting empirical results on the subject of
this review. Only 29 cross-sectional and three lon-
gitudinal studies specifically analyzed the influence
of psychosocial factors at work. The other studies
dealt with the relationship between factors such as
stress symptoms or psychological problems and mus-
culoskeletal symptoms. Not all of the reviewed
studies were of high quality. Only 22 adjusted in
some way for physical load. In nine the outcome was
established after a physical examination.



Summary of the results for all sites combined

As the presented results do not appear to be essen-
tially different for each musculoskeletal site, table
5 presents a summary of the relationships presented
in the Results section, when the results for back,
neck and shoulder, and general musculoskeletal
problems are combined. Due to several shortcom-
ings, to be discussed later on, the reviewed studies
do not present conclusive evidence. Nevertheless, a
qualitative summary evaluation of the evidence for
the various relationships is presented in the fol-
lowing.

Psychological factors at work — demands and con-
trol. Although the results on time pressure are con-
flicting, the epidemiologic studies support a relation-
ship between monotonous work, perceived work
load, and work under time pressure on one hand and
musculoskeletal trouble on the other. The studies
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dealing with neck or shoulder symptoms or muscle
pain emphasize the importance of control at work.

Psychosocial factors at work — social support. Sev-
eral studies, on both back disorders and musculoskel-
etal trouble, lend support to the relevance of social
support by colleagues at work, although the results
are not consistent. In addition, a combination of job
demands and support was consistently related to
musculoskeletal trouble.

Individual characteristics. Several emotional and
psychological problems are related to musculoskel-
etal trouble. In the cross-sectional studies these prob-
lems were either a cause of musculoskeletal symp-
toms or a result of them. Two longitudinal studies
showed that some personality traits predict muscu-
loskeletal trouble, whereas two others did not sup-
port this finding. Therefore the role of these varia-

Table 5. Summary of the epidemiologic evidence for the relationship between psychosocial factors, personal characteristics,
stress, and musculoskeletal disease. (+ = positive evidence for an association, — = association absent, +/— =conflicting data,
? =too little information, BP = back pain, NP/SP = neck or shoulder pain, MP = symptoms of the musculoskeletal system, no
location specified (neck or shoulder and back or all musculoskeletal sites))

Cross-
sectional
studies

(N)

Longitu-
dinal
studies EP
(N)

NP/SP MP Total

Psychosocial factors at work — demands and control 28

Monotonous work

Time pressure

High concentration

High responsibility

Poor work content

High work load

Lack of clarity

Few opportunities to take breaks
Low control, autonomy

Psychosocial factors at work — social support 15

Poor social support by colleagues
Poor social support by superiors
Demand and support variables combined

Individual characteristics 15

Neuroticism

Type A behavior

Extrovert personality
Depression

Coping styles

Attitude towards own health
Low social class

Low educational level

Stress symptoms 24

Worry, tension, anxiety, nervousness
Physical stress symptoms
Tiredness and exhaustion

High perceived work stress

Low job satisfaction

Physiological parameters

Physical and behavioral health indicators 8

Poor physical health
Respiratory disease or cough
Stomach trouble
Cardiovascular disease
Headache

Use of medication

Use of medical services
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bles in the development of musculoskeletal trouble
is not clear. The reviewed studies do not support a
strong predictive effect of low social class or poor
education on the development of musculoskeletal
pain when physical load is controlled for.

Stress symptoms. Some of the studies that measured
stress before the onset of symptoms and adjusted for
other risk factors point to a role of stress in the de-
velopment of musculoskeletal trouble.

Physical and behavioral indicators of health. The
data suggest that back and neck trouble are often ac-
companied by other symptoms of poor health.

Several of the reported results were conflicting.
The differences may be due to the heterogeneous
character of the studies with respect to the measured
independent and dependent variables.

Independent variables

Many different methods were employed to measure
the independent variables. This statement applies to
the measurement of psychosocial factors at work,
stress symptoms, and personal characteristics. In ad-
dition the variables included in the category personal
characteristics, for example, emotional problems and
personality traits, are very diverse. It is therefore dif-
ficult to draw any overall conclusions.

Confounding variables

At the workplace a high correlation often exists be-
tween psychosocial factors and physical load. In as-
sessing the importance of psychosocial variables for
musculoskeletal symptoms, it is important to adjust
for physical load. Many of the reviewed studies
failed to do so. All of the studies that applied some
adjustment for physical load, except one (45), relied
on self-reports for the assessment of physical load.
Several publications have shown that the validity of
self-reported physical exposure is questionable (75,
76). In several studies within a specific occupation
(eg, operators of visual display units or health care
workers) high mutual correlations between self-re-
ported psychosocial factors and physical load can
make it difficult to disentangle the effect of each of
these variables. Due to the limited assessment of
physical load, none of the reviewed studies presents
conclusive evidence of the role of work-related psy-
chosocial variables or stress symptoms in muscu-
loskeletal disease.

QOutcome

Few studies conducted a physical examination for the
assessment of the outcome variable. When both in-
dependent and dependent variables are self-reports,
a relationship between these variables can arise from
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general dissatisfaction or readiness to report com-
plaints. The same is true for the relationship between
self-reported work-related psychosocial variables and
reported claims for disability (41). Therefore the re-
lationship between self-reported psychosocial factors
and self-reported musculoskeletal symptoms or
claims is expected to be stronger than the relation-
ship between these variables and symptoms and signs
established in a physical examination. Several stud-
ies not only showed an association between these
variables and self-reported musculoskeletal com-
plaints, but also between these variables and physi-
cal findings (19, 63). Toomingas et al (63) reported
a similar association between job demands and self-
reported symptoms of the neck or shoulder region
(odds ratio 1.5) and tenderness by palpation (odds
ratio 1.9). This association applied even more strong-
ly to the relationships between these outcome vari-
ables and social support at work (odds ratios 1.7 and
5.0, respectively). Some longitudinal studies have
also reported that psychosocial factors and low job
satisfaction predict future musculoskeletal problems
after adjustment for back trouble at the start of fol-
low-up. These data showed that not all of the re-
ported results can be fully attributed to spurious as-
sociations due to the fact that most of the studies re-
lied on self-reports for both the dependent and in-
dependent variables.

It can be hypothesized that psychosocial factors,
stress symptoms, and individual characteristics are
more strongly related to nonspecified back pain than
to back disorders, such as a herniated disc. In the
study of Helidvaara et al (26) the odds ratio for the
relationship between psychosocial factors and un-
specified low-back pain (odds ratio 1.4) was unex-
pectedly lower than that for the relationship between
psychosocial factors and self-reported sciatica (odds
ratio 2.0).

Specificity of the findings for each musculoskeletal
site

Some of the studies reported odds ratios of similar
magnitude for the relationships between muscu-
loskeletal symptoms of the different body regions
and psychosocial factors. The cross-sectional study
of Katilainen (33) showed an odds ratio of 2.7 for
the relationship between a sum score for mental load
(distractions, tight time schedule, mental strain, mo-
notony, and workpace) and neck and shoulder symp-
toms and 1.7 for back symptoms.

Recently, strong associations have been reported
between back symptoms or neck symptoms and 0s-
teoarthritis of the knee, hip, or hand (odds ratio of
5.3 and 1.6, respectively) (26, 62). In the study of
Mikelid et al (62) a high association between symp-
toms of the neck and low back was also reported
(odds ratio 4.3). This high association between sev-
eral musculoskeletal symptoms may have been due



to the perception or reporting of symptoms, but it
may also have been an indication of exposure to shared
risk factors or of common etiologic factors.

Physical load versus psychosocial factors

Only few studies present quantitative data on the rel-
ative importance of physical load and psychosocial
load to musculoskeletal trouble (4, 26, 33, 64, 62).
Helidvaara et al (26) reported an odds ratio of 2.5
for the relationship between unspecified low-back
pain and a sum score for physical load (highest cat-
egory versus lowest category) and an odds ratio of
1.4 for a sum score for psychosocial factors. For self-
reported sciatica the odds ratios were almost simi-
lar (1.9 and 2.0, respectively). For the same popula-
tion Mikeli et al (62) reported similar odds ratios
of 1.3 and 1.2 for the relationship between neck or
shoulder symptoms and a sum score for physical load
and psychosocial factors (odds ratios computed for
each additional score level). For a comparable popu-
lation odds ratios were reported of similar magnitude
(odds ratios around 2) for physical load and psycho-
social factors in relation to neck symptoms (33).
With respect to back pain the odds ratios for physi-
cal load and psychosocial factors were 2.3 and 1.7,
respectively. Veiersted & Westgaard (64) observed
that both strenuous posture and psychosocial factors
were risk factors for trapezius myalgia, with point
estimates of the relative risks of around 10 for both
factors. (Due to small numbers these estimates are
imprecise.) These data tentatively suggest that for
neck and shoulder symptoms similar risk estimates
were reported for both physical load and psychoso-
cial factors, whereas, for back symptoms, the risk
estimate for the physical load tended to be slightly
higher than for psychosocial factors.

Nonwork psychosocial factors

The relationships between psychosocial factors out-
side work and musculoskeletal symptoms are not in-
cluded in this review. If these factors are of major
importance, the conclusions based on work-related
factors alone may not be correct. In a more exten-
sive report on the subject (15) we concluded that
studies investigating the relationships between mus-
culoskeletal symptoms and psychosocial factors out-
side the work environment, such as life events (29,
30) or social support in the family (19, 35, 38, 41,
59, 37), did not report a strong relationship between
these factors and musculoskeletal symptoms.

Chance findings

Conflicting data can also be due to chance. In sev-
eral studies many associations were tested, and,
therefore, there was the possibility that several would
turn out to be significant, if only due to chance. How-
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ever it should be noted that only few studies showed
associations between musculoskeletal trouble and
psychosocial variables in the direction opposite to
that expected.

Discussion of the results in view of the
hypothesized mechanisms

In the following discussion the relationships pre-
sented in the Results section are presented accord-
ing to the hypothesized associations in figure 1.
These associations are (i) stressors at work directly
influence mechanical load and (ii) psychosocial fac-
tors at work (demands, control, and social support),
modified by individual characteristics, increase work-
related stress, which may increase muscle tone and
lead to the development of musculoskeletal symp-
toms or increase the musculoskeletal symptoms due
to some unknown physiological mechanism and
which may increase the perception of musculoskel-
etal symptoms and thus prolong or intensify these
symptoms or increase symptoms of poor health in
general, including musculoskeletal symptoms.

When all of the reported data are combined, it is
concluded that monotonous work, time pressure, and
perceived high work load each show a positive re-
lation with musculoskeletal trouble, although such a
relationship was not observed consistently in all of
the studies. Part or all of this association can be at-
tributed to the high mechanical load associated with
these variables. This conclusion has been illustrated
by Theorell et al (66), who showed that the strength
of the association between perceived time pressure
and symptoms of the back, neck, or shoulder de-
creased considerably after adjustment for physical
load. In several studies, however, a statistically sig-
nificant odds ratio remained even after adjustment
for physical load. This difference can be due to re-
sidual confounding, since physical load is hard to
measure accurately, or it may indicate an effect of
these demand variables that is additional to the as-
sociated mechanical load. Some of the other job de-
mand variables that are probably less strongly relat-
ed to mechanical load, such as lack of clarity or high
demands on concentration, showed no clear asso-
ciation with musculoskeletal symptoms, but few of
the studies analyzed the role of these variables.
However, the positive association between low con-
trol, poor social support by colleagues, and combi-
nations of these variables on one hand and muscu-
loskeletal trouble on the other seems to indicate that
an association between (some) psychosocial factors
independent of increased mechanical load seems
likely.

It was hypothesized that perceived stress or stress
symptoms are an intermediate in the relationship be-
tween psychosocial factors at work and the devel-
opment of musculoskeletal symptoms. Before it can
be determined whether stress symptoms are a result
or a cause of musculoskeletal pain, stress symptoms
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should be measured before the onsct of musculoskel-
etal symptoms. A few of the studies that both did so
and adjusted for other factors provide some evidence
for the role of stress in the development of muscu-
loskeletal trouble. The evidence supporting the as-
sumption that stress predicts musculoskeletal symp-
toms is slightly more convincing than that for the
opposite relationship. Although both relationships are
probably true. One study (33) showed that both psy-
chosocial factors and stress symptoms were related
to back (odds ratio 1.7 and 3.5, respectively) and
neck or shoulder trouble (odds ratio 2.7 and 4.2, re-
spectively). If the relationship between psychosocial
factors and back or neck or shoulder trouble was ad-
justed for the stress symptom score, the odds ratios
were 1.7 and 2.0 and remained statistically signifi-
cant. This result shows that stress symptoms are not
necessarily an intermediate in the relationship be-
tween psychosocial factors at work and back trou-
ble, although the stress symptom score in itself was
strongly associated with back trouble.

Only one of the epidemiologic studies (66) pro-
vided data on the possible intermediate role of
(chronic) muscle tension. In this study several self-
reported stress symptoms were related to self-report-
ed muscle tension. Muscle tension in turn was related
to back, neck, or shoulder symptoms. No informa-
tion has been presented on the direct association be-
tween stress symptoms and symptoms of the back,
neck, or shoulders. Some of the psychosocial factors
(high demands and lack of opportunities to talk) were
directly associated with muscle tension. The stress
variables were also associated with other types of
self-reported tension (eg, breath tension). These types
of tension were also related to musculoskeletal symp-
toms. Several experimental studies have previously
shown that muscle tension increases with increasing
perceived stress. The only other study that tested the
relationship between physiological parameters and
musculoskeletal symptoms observed no positive as-
sociation (45).

It cannot be inferred from the presented data
whether the relationship between stress symptoms
and musculoskeletal trouble is the result of an in-
creased general perception of symptoms or a specific
(physiological) mechanism. Most of the studies that
analyzed the relationship between other physical and
behavioral health indicators and back trouble report-
ed a positive association. It is remarkable however
that several of these studies report a significant uni-
variate association that was no longer significant af-
ter other variables were included, for example, stress
symptoms and individual characteristics, in a multi-
variate model. Some studies (see, eg, reference 44)
however lend support to the hypothesis that poor
health is associated with and may predict back and
neck trouble. This finding seems to suggest that
stress influences the perception of both musculoskel-
etal symptoms and symptoms coming from other
parts of the body. It does not necessarily mean how-

310

ever that increased musculoskeletal symptoms are
due to increased perception. This correlation between
stress and indicators of poor health may also be part-
ly due to shared risk factors for both stress and mus-
culoskeletal trouble (eg, age). In addition, in some
cases, medical explanations may account for the re-
lationship. For example, increased spinal pressure
due to chronic cough may be responsible for the as-
sociation between frequent coughing and back pain.
Additional data are needed for more information
on the plausibility of the various explanations for the
empirical associations reported in the literature.

Recommendations

In future research on the relationship between psy-
chosocial variables and musculoskeletal disease, it
seems important to assess (i) the psychosocial fac-
tors at work through observation or with neutral
questions, (ii) the perception of workers concerning
these variables, (iii) the self-reported stress and stress
symptoms, special attention being given to musclu-
lar tension, (iv) mechanical load by measurement,
and (v) musculoskeletal symptoms (duration and type
of symptoms) from self-reports and musculoskele-
tal symptoms and signs from physical examinations.

With respect to the psychosocial factors the vari-
ables from the job demands and job decision latitude
model for work stress (demands, control, and social
support) should receive special attention. Epidemi-
ologic research should attempt to assess the relevance
of all these variables in relation to each other. Lon-
gitudinal studies may provide information on the
temporal relation and are therefore of primary im-
portance. Moreover, in study design and analysis, a
clear distinction between risk factors for the devel-
opment of musculoskeletal trouble, the persistence
of symptoms, and the prediction of sick leave and
disability appears to be important.

Thus future studies on psychosocial variables re-
lated to musculoskeletal trouble should ideally be
longitudinal, directed towards the analysis of the de-
velopment or persistence of symptoms or pathology
(disability), and pay attention to the independent ef-
fect and interaction between mechanical load, psy-
chosocial factors at work, and stress symptoms. Such
studies would provide society with better tools to set
priorities in the prevention of work-related muscu-
loskeletal disease and job (re)design.
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