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Associations between self-rated psychosocial work conditions and
musculoskeletal symptoms and signs

by Allan Toomingas, MD,"? Téres Theorell, MD,*=° Hans Michélsen, PhD,° Rolf Nordemar, MD,”
Stockholm MUSIC | Study Group?—""

Toomingas A, Theorell T, Michélsen H, Nordemar R, Stockholm MUSIC | Study Group. Associations between self-
rated psychosocial work conditions and musculoskeletal symptoms and signs. Scand J Work Environ Health
1997;23(2):130—9.

Ohjectives The aim was to study the associations between self-rated psychosocial work conditions and the
characteristics and location of musculoskeletal symptoms, signs, and syndromes.

Methods Perceived psychosocial work conditions were recorded in a cross-sectional study with 358 men and
women in various occupations. Symptoms were recorded from the musculoskeletal system with a questionnaire,
and signs were detected in a medical examination of all body regions. The analyses of statistical associations
between the psychosocial factors and musculoskeletal disorders were performed with control for age, gender,
and physical load.

Results The most consistent and pronounced associations were mainly seen between poor psychosocial work
conditions and coexisting symptoms and signs of the neck and back regions. Poor psychosocial work conditions
were more consistently and strongly associated with signs of muscular (soft tissue) tenderness than with signs of
tenderness in the joints, tendons, or muscular insertions or signs in nerve compression tests. Mainly low social
support at work, but also high psychological demands and high job strain, were associated with such symptoms
and signs, whereas decision latitude at work showed few associations with musculoskeletal disorders.
Conclusions Perceived poor psychosocial work conditions are statistically associated mainly with symptoms
and signs of muscular tenderness in the central body regions. Studies on associations between psychosocial
work conditions and musculoskeletal disorders should separate effect measures of different clinical signs and
different body regions in order to avoid attenuation of the risk estimates.

Key terms body regions, epidemiology, job strain, medical examination, nerve compression, psychological
demands, risk estimate, social support, syndromes, tenderness.

Many different risk factors have been described for the The definitions and use of the term “psychosocial”
development of work-related musculoskeletal disorders diverge. One recently published definition is the follow-
in the neck and upper extremities (1, 2). There is a ing: “Psychosocial factors at work describe how the
growing awareness of the importance of psychosocial work organization is perceived by workers and manag-
work conditions (3). ers; work organization is the objective nature of the
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work process and it deals with the way in which work is
structured and processed [p 11]” (2). Different organi-
zational factors are described in the literature (4). Kara-
sek & Theorell (5), and later Johnson & Hall (6), have
described a model for psychosocial exposure conditions
including mental demands, level of control and social
support at work. These variables in the “demand-con-
trol-support” model, originally found to be risk factors
for cardiovascular diseases, have lately been used in the
exploration of psychosocial work conditions in epide-
miologic studies of work-related musculoskeletal disor-
ders (3, 7, 8). However, most of these studies have only
recorded symptoms from selected or aggregated regions
of the body, and only a few report signs from medical
examinations.

The causal relations between unfavorable psycho-
social work conditions and work-related musculoskeletal
disorders are unclear. Pain and disorders secondary to
frequent or long-lasting muscular tension or static con-
tractions without pause, as a reaction to mentally stress-
ful exposure and not due to a physical load, constitute a
common theory (7, 9—12). The theory is however not
yet developed enough to specify where the tension and
pain would be localized in the body. In 1933 one of the
pioneers of psychosomatics, Wilhelm Reich, described a
“muscular armor” with a segmental distribution of tensed
muscles in the face, neck, trunk, and pelvis as a reaction
to deep frustration (13). Symptoms among workers with
psychosocial problems are reported to be restricted main-
ly to the neck and shoulder regions (14). Elevated elec-
tromyographic (EMG) activity has been recorded from
the neck, trapezius, and erector spine muscles during
stress provocation among patients with pain syndromes
in the cervical or back regions (15—19). Elevated EMG
activity has also been reported from the trapezius mus-
cles during experimentally induced mentally demanding
tasks (20—24). The theory of stress-induced muscular
tension or the lack of ability to relax as a mediator of the
effects of poor psychosocial work conditions predicts the
findings of muscular pain and tenderness among subjects
working in such conditions. Symptoms and signs from
the muscular insertions, tendons, or joints or those indi-
cating nerve entrapment are not primarily consistent with
this theory, as affections in these structures are thought
to be associated mainly with high, long-lasting, or repeti-
tive physical load (2, pp 24—S80).

More knowledge of the characteristics and distribu-
tion of the symptoms and signs associated with poor
psychosocial work conditions would, it is hoped, con-
tribute to a better understanding of these disorders.

The objective of this study was to examine the asso-
ciations between self-rated psychosocial work conditions

12 Questionnaire obtainable from the senior author.
13 Ouestionnaire obtainable from the senior author.
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and the characteristics and location of musculoskeletal
symptoms, signs, and syndromes.

The following hypotheses were formulated: (i) the
symptoms, signs, and syndromes associated with high
psychosocial work exposure are located in central body
regions (neck, scapula or back) rather than in peripheral
regions (arms, hands, legs or feet), (ii) the findings of
medical examinations in association with high psychoso-
cial work exposure are signs of muscular (soft-tissue)
tenderness rather than signs of affections of nerves,
joints, muscular insertions, and tendons.

Subjects and methods

This study was part of a methodological project, the
major objective of which was to develop and evaluate
different methods of measuring exposure and effect in
epidemiologic studies of work-related musculoskeletal
disorders (25). The study group of 358 subjects (partici-
pation rate 71%) included 83 male furniture movers
(median age 35 years), 89 female medical secretaries
(41 years), and 96 men (41 years) and 90 women
(43 years) of the working population. The study was
approved by the regional ethical research committee.

Psychosacial variables

The subjects rated the psychosocial work conditions of
their present work according to 17 questions in a ques-
tionnaire with 4-point scales (5, 26).'2 Ratings were trans-
formed into indices representing the psychosocial expo-
sure variables “psychological demands” (5 questions),
“decision latitude” (6 questions), and “social support”
(6 questions). “Job strain” was defined as the ratio be-
tween “psychological demands” and “decision latitude”
(27). Subjects were categorized for each of the 4 psycho-
social indices into a “low”, “medium”, or “high” expo-
sure group by cut-off points approximately at the 30—
33rd and 67—70th percentiles, respectively (“social sup-
port” at the 20th and 73rd due to the discrete scale).

Symptoms

Symptoms (at present and during the past 12 months) of
the neck, shoulders, elbows or forearms, wrists or hands,
thoracic back, lumbar back, hips, and knees, ankles or
feet were recorded by means of a slightly modified ver-
sion of the Nordic questionnaire (28).'

Signs
The subjects were assigned to the medical examination

in a randomized fashion by 1 of a team of 8 physicians
blinded to all information about the subject’s exposure

Scand J Work Environ Health 1997, vol 23, no 2 131



Psychosocial work conditions and symptoms and signs

Table 1. Psychosocial exposure variables for the whole study group and for the subgroups used for stratification: gender, age group and physicat

Psychosocial Women
exposure

variable

All subjects

Men Age-group

20—44 years

45—64 years

N Mean  SD N Mean SD

N Mean SD N Mean SD N Mean

SD

Psychological

demands?

(Rpnax = 5—20) 339
Decision

latitude®

(Rpax = 6—24) 339
Social

support®

(Rax = 1—4) 329
Job strain?

(Rypax = 0.21—3.33) 338

12.1 2.68 169 123 2.1

17.8 311 170 171 3.04

3.26  0.493 162 326 0.512

0.704 0.224 169  0.750 0.245

170 119 2.64 212 121 2.58 127 124

169 186  3.00 211 176 3.07 128 182

167 327 0476 207 3.23 0.468 122 332

169 0.659 0.192 211 0716 0.227 127 0.684

2.84

3.15

0.531

0.218

2 Exposed = high values.
b Exposed = low values.

situation or symptoms. It followed a strict protocol and
covered the musculoskeletal system of the entire body.
The team had received special training in examination
methods and evaluation during practical seminars with
an experienced orthopedic surgeon as a tutor, and they
had used a video-recorded examination as a “standard”
in order to enhance reliability and validity. Interexamin-
er reliability was studied in a randomized subgroup
(47 subjects). It showed kappa coefficients from 0.52—
0.62 for tests of tenderness or pain on resisted muscular
contraction, range of joint motion, or nerve entrapment.
Twenty-four items were selected for this study, covering
all body regions, as were the following examination mo-
ments: inspection; palpation of muscular (soft-tissue) ten-
derness; palpation of tenderness in the tendons, muscular
insertions or joints; tests of joint movement restriction;
tests of pain on resisted muscular contraction; tests of
nerve function — signs of nerve compression or de-
creased sensitivity.'* “Spine muscle tenderness” was con-
structed as an item summarizing the signs of tenderness
in the extensor muscles of the neck, back or descending
trapezius. “Joint tenderness” summarized signs of ten-
derness in muscular insertions, tendons, ot joints in the
upper and lower extremities or the back. “Nerve affec-
tions” summarized positive signs in the nerve compres-
sion tests of the cervical spine or upper extremities and
decreased sensitivity in the lower extremities. A few
extra items less likely to be associated with occupational
exposure were also included as a check of the validity of
the results (shoulder asymmetry, wrist-joint laxity, hip
rotation range and hallux valgus).

Syndromes

Data on present symptoms and signs were combined into
the following 5 syndromes: “tension neck”, “nerve com-

pression syndrome”, “tendalgia of the upper extremi-
ties”, “lumbalgia” and “tendalgia of the lower extremi-
ties”.!3

Statistical methods

In order to control for variations in occupational physical
load, data analyses were done stratifying for question-
naire-based data on physical load on the musculoskeletal
system in the neck, upper extremities, low back, and
lower extremities. The prevalence ratios (PR) with test-
based 95% confidence-intervals (95% CI) for data strati-
fied by age (2 groups: 20—44 and 45—64 years), gen-
der, and physical load (low and high) according to Man-
tel-Haenszel were calculated with symptoms, signs, or
syndromes as effect variables (29, 30). In order to ana-
lyze existing linear dose-effect relations, the prevalence
ratios were calculated comparing the high and low expo-
sure groups (PR, and the medium and low exposure
groups (PR, giwmiow )- Analyses were done using the SAS
computer program (proc freq) (SAS Institute, North
Carolina, United States).

In order to emphasize the pronounced associations
between the psychosocial exposure variables and the ef-
fect variables, the following crude criteria were estab-
lished: prevalence of effect variable at least 10% (not
applied to “syndromes” due to the low prevalences);
PRygi0w at least 1.5 with 95% confidence interval above
1.0; PR above 1.0; PRy, higher or equal to
PR

medium/low

medium/iow*

Results

The frequency distributions of the psychosocial indices
were fairly normal. The variation in psychosocial expo-

14 Description of the items and the specification of the criteria for positive signs obtainable from the senior author.
15 Specification of the criteria obtainable from the senior author.
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toad. (R, = maximum possible range)
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Physical load Psychosocial exposure group
High Low High Medium Low
N Mean SD N Mean SD N Mean Range N Mean Range N Mean Range
170 123 2.47 152 120 2.77 106 15.2 14—19 140  12.0 11—13 93 8.83 5—10
170 176 2.72 152 181 3.40 109 143 7—16 122 18.0 17—19 108 21.2 20—24
164 3.24 0.517 149 3.28 0.475 67 259 1.17—2.83 172 320 3.0—-35 90 3.87  3.6—4.0
170 0.711  0.196 151 0.690 0.228 111 0.941 0.77—1.89 113 0.679 061—0.76 114 0.499 0.21—0.60

sure was high when judged from the standard deviations
of the total group and the means and ranges of the high-,
medium-, and low-exposure groups. Women, the low-
age group, and those with high physical load tended to
report somewhat more unfavorable psychosocial work
conditions (table 1).

Most of the prevalence ratios were above 1.0 (ie,
there were mainly positive statistical associations be-
tween unfavorable psychosocial work conditions and
symptoms, signs or syndromes). “Association” in the
text below is therefore used for “positive statistical asso-
ciation”. The index “decision latitude” had very few as-
sociations with the effect variables.

The most common symptoms were reported for the
neck, shoulder, and low-back regions (table 2). Pro-
nounced associations with the psychosocial variables
were seen for the neck, back, and hip regions (table 2 and
figure 1). Strong associations were seen between social
support and symptoms from most of the body regions
except the shoulders, which showed no substantial asso-
ciation with any of the exposure variables.

The most frequent and pronounced signs found in the
medical examination were noted from the neck, shoul-
der, arms, and back (table 3 and figure 1). All pro-
nounced associations were to signs of tenderness, mainly
in muscles (soft tissues). Scattered associations, however
mostly not fulfilling the criteria of pronounced associa-
tions, were also seen with tenderness at muscular inser-
tions or tendons in the rotator cuff, the lateral humeral
epicondyles and the feet, with restrictions of joint move-
ments in the neck and glenohumeral joints and with signs
of nerve affection in the upper extremities and the back
(decreased sensitivity in the legs). Among the summary
variables, only “spine muscle tenderness™ showed pro-
nounced associations, mainly with psychological de-
mands and job strain. No substantial associations were

noted with the variables “shoulder asymmetry”, “wrist

joint laxity”, “hip rotation range” or “hallux valgus” (data
not shown here).

Associations to coexisting symptoms and signs were
only found for the neck and low back, as described by
the syndromes “tension neck” and “lumbalgia” (table 4).
The prevalences for questionnaire-based data on present
symptoms from the different regions included in the diag-
nostic criteria were about 35—50% of the corresponding
values during the past year.

Discussion

The main results support the hypotheses of this study.
The most pronounced and consistent associations were
found between high mental demands or low social sup-
port and coexisting symptoms and signs of muscular
(soft-tissue) tenderness in the central body regions (neck
and low back), most clearly described by the “tension
neck” and “lumbalgia” syndromes. Our study confirmed
the findings from earlier studies regarding associations
with symptoms from the neck or back regions (12, 31—
36). Theorell and his co-workers also found associations
between demand-control-support variables and symp-
toms of the back, neck, or shoulder regions but not from
symptoms of other joints (7). These results all disagree
with the conclusions from other studies indicating “a
general musculoskeletal sensitivity to mental stress” (32,
36). The results from the shoulder regions are contradic-
tory. The consistent lack of associations with symptoms
from the shoulders is noteworthy and is in contrast with
the results from the neighboring neck region and also
with findings in another study using the same question-
naire (34). The results are also contradicted by the find-
ings of pronounced associations with signs of tenderness
and with contraction pain at the rotator cuff. Reverse but
still contradictory findings were noted regarding the hip
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Psychosocial work conditions and symptoms and signs

Table 2. Prevalences of questionnaire~-based data on symptoms during the past year for 358 subjects of mixed gender and occupations.
Prevalence ratios (PR) with 95% test-based confidence intervals (95% Cl) for subjects with high exposure versus subjects with low
exposure (high/low) and subjects with medium exposure versus subjects with low exposure (medium/low) to 4 variables of self-rated
psychosocial work conditions. PR based on Mantel-Haenszel calculations of data stratified by gender, 2 age groups and low/high physical
foad at work.

Body region Preva- Psychosocial exposure variable
[?%e Psychological Decision Social Job
demands latitude support strain
PR 95% Cl PR 95% Cl PR 95% Cl PR 95% Cl

1 Neck 45

High/low 1.52 1.1—2.2 1.2 0.87—1.8 1.6 1.1—2.3 1.62 1.1—22

Medium/low 15 1.0—2.1 1.0 0.73—1.5 1.2 0.84—1.6 14 0.96—2.0
2 Shoulders 53

High/low 1.1 0.85—1.5 1.1 0.85—15 1.2 0.87—1.7 1.1 0.87—15

Medium/low 1.1 0.84—1.5 1.0 0.79—14 1.2 0.95—1.6 1.1 0.80—14
3 Elbows 15

High/low 1.0 0.49—2.2 1.0 0.50—2.0 1.7 0.83—3.5 1.3 0.60—2.9

Medium/low 1.3 0.61—2.7 0.59 0.27—1.3 0.96 0.47—2.0 1.1 0.46—25
4 Wrists/hands 26

High/low 1.2 0.70—2.1 1.0 0.62—1.7 1.8 1.1—3.1 1.4 0.81—26

Medium/low 1.1 0.61—1.9 0.83 0.51—1.4 0.99 0.57—1.7 14 0.79—2.3
5 Thoracic back 22

High/low 1.2 0.72—2.1 1.2 0.72—2.2 1.8 0.94—35 0.96 0.56—1.7

Medium/low 0.57 0.30—1.1 0.84 0.46—1.5 15 0.82—2.7 0.91 0.50—1.7
6 Lumbar back 57

High/low 1.3 1.0—1.7 1.1 0.88—1.5 1.62 1.2—2.2 1.2 0.94—1.6

Medium/low 1.1 0.79—1.4 1.1 0.82—1.4 1.5 1.2—2.0 1.1 0.83—1.4
7 Hips 22

High/low 2.7 1.3—5.5 0.97 0.58—1.6 2.0 0.99—4.0 1.4 0.77—25

Medium/tow 2.1 1.1—4.2 0.85 0.51—1.4 2.0 1.1—3.7 0.96 0.52—1.8
8 Knees 37

High/low 0.97 0.66—1.4 1.1 0.72—1.6 15 0.99—2.4 0.82 .56—1

Medium/low 0.78 0.53—141 1.2 0.85—1.7 1.1 0.76—1.7 0.93 0.65—1.3
9 nnkles/feet 24

High/low 1.1 0.68—1.8 0.90 0.45—1.7 1.8 0.99—3.4 1.3 0.78—2.3

Medium/low 0.57 0.32—1.0 1.6 1.0—2.6 1.3 0.72—2.2 0.98 0.55—1.8

2 Indicates conditions fulfilling the criteria: prevalence = 10 %, PRygnion 2 1.5, 95 % Cluiguiow > 1.0, PRuggiumiow > 1.0, PRuighiow = PReaiumaos

Tahle 3. Prevalences of positive signs in the medical examination of 358 subjects of mixed gender and occupations. Prevalence ratios
(PR) with 95% test-based confidence intervals {(95% CI) for subjects with high exposure versus subjects with low exposure (high/low)
and subjects with medium exposure versus subjects with low exposure (medium/low) to 4 variables of self-rated psychosocial work

conditions. PR based on Mantel-Haenszel calculations on data stratified by gender, 2 age groups and low/high physical load at work.

Examination item Preva- Psychosacial exposure variable
I((ag}oc)e Psychological Decision Social Job
demands latitude support strain
PR 95% Cl PR 95% Cl PR 95% Cl PR 95% Gl
1 Neck tenderness 21
High/low 200 1.1-37 1.3 0.74—23 1.8 0.90—3.5 2.12 1.2—3.7
Medium/low 1.1 0.60—22 1.1 0.64—2.0 1.6 0.89—29 16  0.84—3.0
2 Neck movement restriction 3.6
High/low 1.6 0.17—15 b 8.3 0.93—75
Medium/low 2.3 0.33—16 b 2.4 0.22—27
3 Trapezius tenderness 20
High/low 1.6 0.87—3.0 1.3 0.71—2.4 1.5 0.79—3.0 200 1137
Medium/low 1.2 0.66—2.3 1.2 0.65—2.1 14 0.79—24 2.0 11—3.8
4 Rotator cuff tenderness 12
High/low 2.0 0.83—4.9 1.9 0.78—4.7 3.2 1.3—7.8 2.2 0.96—5.1
Medium/low 15 0.63—3.7 2.2 0.91—5.3 2.2 0.97—5.2 0.97 0.36—2.6
continued
134  Scand J Work Environ Health 1997, vol 23, no 2
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Table 3. Continued

Examination item Preva- Psychosocial exposure variable
I((aor}oc)e Psychological Decision Social Job
demands latitude support strain
PR 95% Cl PR 95% Ci PR 95% Cl PR 95% Gl

5 Shoulder movement restriction 59

High/low 3.0 0.67—14 091  0.20—41 1.0 021—49 1.9  0.43—8.1

Medium/low 2.4 0.48—12 10 03132 15  043—52 44 1.1—18
6 Shoulder contraction pain 6.4

High/low 3.0 0.82—11 0.70  0.16—3.1 6.2 1.5—25 41 1.2—14

Medium/low 2.1 0.63—7.0 2.1 0.81—5.2 23 0.48—1 17 049556
7 Humeral epicondyl tenderness 12

High/fow 1.2 0.53—26 20  089—44 15  059—3.8 20 081—47

Medium/low 1.0 046—23 1.3 0.56—3.0 1.8  0.84—338 15  0.65—34
8 Wrist tenderness 2.8

High/low 093 0.11—8.0 0.41 0.035—4.8 37 072—19 b

Medium/low 1.1 0.13—8.7 1.8 0.25—14 0.0 — b
9 Frohse’s arc local tenderness 16

High/low 17 07839 1.1 0.54—2.4 3.1a 1.4—7.2 2.22 1.0—4.9

Medium/low 2.1 0.95—4.6 090 045—1.8 2.1 0.97—4.6 1.7 0.75—3.7
10 Frohse’s arc radiating pain 3.4

High/low 1.3 0.13—14 053 0.13—22 23 0.33—16 1.0 0.19—53

Medium/low 3.4 0.39—29 0.35 0.069—1.8 0.95 0.16—5.8 12 0.20—7.1
11 Abduction external rotation test 13

High/low 090 0.42—1.9 074 0.34—156 11 0.43—3.1 13 0.62—28

Medium/low 0.76 0.36—1.6 0.48 0.21—1.1 1.4 0.62—3.0 0.98 0.45—2.1
12 Nerve compression tests (5 items) 20

High/low 1.1 0.59—2.0 094 051—17 18 08935 15  081—28

Medium/iow 1.1 0.62—2.0 059 0.32—141 1.3 0.68—2.5 12 0.64—22
13 Erector spine tenderness 17

High/low 1.3 0.65—2.8 15 0.75—3.0 2.9 1.2—6.9 17 0.89—31

Medium/low 099 0.47—241 14 0.71—2.8 t5  0.68—33 051 0.21—1.3
14 Thoracic back tenderness (2 items) 23

High/iow 13 07823 15 0.83—2.9 37 17—78 16  087—27

Medium/low 070 0.39—1.3 1.8 1.0—3.3 241 1.1—4.1 12 0.64—22
15 Lumbar back tenderness (3 items) 26

High/low 1.8 1.0—3.2 11 0.63—1.8 1.7 0.95—341 16  0.96—26

Medium/low 14 07724 0.99 0.60—1.6 1.2 0.72—2.1 086 047—16
16 Spine lateral bending restriction 35

High/low 0.86 0.59—1.3 0.84 0.55—1.3 071 0.46—1.1 08 058—12

Medium/low 0.89 0.63—1.2 1.3 0.91—1.7 0.85 0.62—1.2 0.94 0.67—13
17 Decreased sensitivity in the legs 4.0

High/low 1.0 02739 1.4 0.18—12 2.0  0.20—19 28  0.77—10

Medium/low 0.96 021—44 0.97 020—4.7 4.1 0.79—21 16 0.29—9.3
18 Hip tenderness 8.0

High/low 19 04579 0.43 0144—13 12 02655 059 0.22—156

Medium/low 3.3 1.0—10 073 03117 1.6 0.59—4.1 0.71 0.28—1.8
19 Knee tenderness 13

High/low 063 0.30—1.3 1.0 049—22 0.91  0.39—2.1 080 0.37—17

Medium/low 047 0.22—0.99 1.4 0.67—2.8 0.88 0.44—1.8 0.94 0.43—2.1
20 Foot tenderness 6.0

High/tow 46  0.78—28 0.49 0.092—2.6 20  0.66—6.1 11 0.31—420

Medium/low 56 1.1—28 1.0 0.35—3.0 070 0.22—22 14 1.9—96
21 Spine muscle tenderness (3 items) 38

High/low 1.52 1.0—2.2 1.2 0.82—1.8 1.5 0.94—2.3 1.6 1.1—2.3

Medium/low 12 0.80—18 1.3 0.88—1.8 1.3 0.91—1.9 13 0.89—20
22 Joint tenderness (8 items) 53

High/low 1.1 0.86—1.5 095 071—1.3 1.4 0.99—1.9 1.1 0.81—1.4

Medium/iow 0.98 0.74—1.3 1.1 0.87—1.5 1.2 0.92—1.6 1.1 0.79—15
23 Nerve affections (6 items) 23

High/low 13 071—=22 094 052—1.7 1.8 0.92—3.6 16 0.94—29

Medium/low 1.1 0.61—1.9 0.65 0.36—1.1 1.6 0.87—2.9 12 0.68—23

@ [ndicates conditions fulfilling the criteria: prevalence = 10 %, PRyguay = 1.5, Clugonow > 1.0, PRosgumion > 1.0, @00 PRygion 2 PRciumion
" Calculations not possible due to zero cell frequencies.
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Figure 1. Location of symptoms (striped) and signs (stars) with the
most pronounced associations with poor self-rated psychosocial work
conditions.

regions, with pronounced associations with symptoms
but not with signs. One possible explanation of the latter
findings is that symptoms in the lower back are known to
refer to the (gluteal and hip) regions shown in the symp-
tom-recording questionnaire.

In congruence with the hypotheses, few associations
were noted for the more peripheral regions of the body
(ie, the upper or lower extremities). The exception was
the pronounced association with local tenderness at
Frohse’s arc. Palpation of Frohse’s arc was done as a test
of entrapment of the radial nerve. In addition to the radial
nerve, this test affects the wrist and finger extensors and
the supinator muscle. Local tenderness was frequently
registered and was possibly a sign of muscle (soft-tissue)
tenderness. One possibility is that this tenderness was a
manifestation of general muscle or soft-tissue tender-
ness. Symptoms from the arms were associated with
poor psychosocial work conditions among production
workers but not among office workers in one of the few
other studies covering the arm region (14). No correction
was however made for physical load in this cited cross-
sectional study. Psychogenic muscle tension recorded by
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EMG has also been reported for flexors in passive fore-
arms during experimentally induced stress (37). Studies
regarding the legs or feet have reported diverging asso-
ciations (14, 38).

Few positive findings, except those of the abduction
external rotation test, were noted in tests of affections of
peripheral nerves. The summary variable of all the tests
of nerve affections showed no pronounced association,
which is in accordance with the hypotheses. No other
studies have been found that report results from tests of
nerve affections in connection with psychosocial factors,
except one reporting positive associations with sciatica
(32).

The findings of associations with tenderness in sev-
eral locations could tentatively be explained by the exist-
ence of “general tenderness” or low-pain thresholds
among our subjects. A study of a randomized subgroup
of our subjects, on the contrary, however, showed higher
pain thresholds among the subjects reporting high men-
tal demands (39).

According to the results of this study, psychosocial
work conditions have pronounced associations with
symptoms and specific signs in central body regions. If
data regarding work-related musculoskeletal disorders
(effect measures) are lumped together from different
body regions and different signs, true associations could
be hidden, as it would have the same effect as nondiffer-
ential misclassification of the effect measure with attenu-
ation of the risk estimates as a consequence (40).

Internal consistency and test-retest reliability have
been shown to be fairly good regarding the indices “men-
tal demands” and “social support”, but not “decision
latitude”, and therefore can partly explain the consistent
lack of association with the latter index. The validity and
reliability of the symptom registration instrument was
not studied in this investigation, but it is reported to be
satisfactory and does not substantially differ between
regions of the body (28, 41). The reliability of the medi-
cal examination was fair, as was mentioned in the meth-
ods section, and it did not substantially differ between
the examination categories. There were thus no indica-
tions that bias was selective regarding body regions or
structures, The main results were therefore probably not
affected by these sources of error.

The subjects in this study were chosen from dif-
ferent occupations in order to obtain variation in both
physical and psychosocial exposure: furniture movers,
secretaries, and population samples. Analyses stratify-
ing for subgroup showed the same main pattern as the
preceding results, indicating that subject category did
not act as a serious confounder. There was still the pos-
sibility of an effect modification within some subject
category.

As 164 separate comparisons were made between the
exposure and effect variables, it can be argued that the
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Table 4. Prevalences of syndromes based on the co-existence of questionnaire-based symptoms and signs in the medical examination of
358 subjects of mixed gender and occupations. Prevalence ratios (PR) with 95% test-based confidence intervals (95% CI) for subjects
with high exposure versus subjects with low exposure (high/low) and subjects with medium exposure versus subjects with low exposure
(medium/low) to 4 variables of self-rated psychosocial work conditions. PR based on Mantel-Haenszel calculations on data stratified by

gender, 2 age groups and low/high physical load at work.

Syndrome Preva- Psychosocial exposure variable
|
?DT}OC)G Psychological Decision Social Job
demands latitude support strain
PR 95% Cl PR 95% Cl PR 95% Cl PR 95% Cl

1 Tension neck 9.9

High/low 17  0.65—4.6 1.3 05034 2.72 11—6.7 23  0.83—6.6

Medium/low 0.70  0.23—21 1.5 0.57—3.9 1.0 0.37—3.0 1.7 0.51—6.0
2 Tendalgia upp.extrem. 3.1

High/low 1.8 0.20—16 3.0 050—18 -0

Medium/low 2.5 0.24—27 13 0.14—11 b
3 Nerve compression syndrome 7.2

High/low 1.0 0.33—3.0 1.0 0.31—34 24 0.66—8.8 1.7 0.55—51

Medium/low 099 0.30—3.3 059 018—19 1.7 0.50—6.2 1.2 04337
4 Lumbalgia 11

High/low 28 08890 1.7 0.65—43 3.7 1.0—13 22 08657

Medium/low 13 03843 12 04135 22 0.68—741 1.3 0.40—4.0
5 Tendalgia low.extrem. 8.2

High/low 059 0.16—21 065 0.29—14 18  049—6.38 042 013—1.4

Medium/low 0.87 0.32—24 046 0.20—1.1 0.83 0.29—23 092 (0.33—26

@ Indicates conditions fulfilling the criteria: PRyguiow = 1.5, Cliigniow > 1.0, PRuegiumaoy > 1.0, and PRygnion = PRucgiumton-

b Calculations not possible due to zero cell frequencies.

results of this study can be explained by chance associa-
tions alone, an effect of “multiple comparisons”. No
adjustments of the level of significance were made in
this study, as confidence intervals were calculated and as
such methods have been criticized (40). However, the
criteria for “pronounced association” have a similar con-
servative effect. The main arguments against chance as
an explanation for the results are that they are biological-
ly plausible, have a consistent pattern, and have been
tested against a priori hypotheses (40). The included
extra medical examination items, which were supposed-
Iy less likely to be associated with the exposure vari-
ables, showed no such “chance” associations. The find-
ings in our study need verification in future investiga-
tions in order to make the interpretation of the results
more definite. No cause-effect relations can be concluded
from this study due to its cross-sectional design.

Concluding remarks

Perceived high psychological demands, high job strain,
or low social support are statistically associated with
both symptoms and signs of the musculoskeletal system.
Such associations are the most pronounced with symp-
toms and signs from central body regions (ie, the neck
and low back) in comparison with more peripheral re-
gions such as the arms or legs. The associations are more
pronounced with signs of muscular (soft-tissue) tender-

ness than with signs of affections of nerves, joints, ten-
dons, or muscular insertions. Studies of associations be-
tween psychosocial work conditions and musculoskele-
tal disorders should separate effect measures of different
clinical signs and different body regions in order to avoid
attenuation of the risk estimates.
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