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ABSTRACT. The study was initiated to evaluate the
effect of pain-reducing therapies on factors previously
associated with work-related shoulder and neck pain,
namely increased muscle activity in the upper trapezius
and perceived general tension. Thirty-three women in
three groups were assessed before and after an inter-
vention period and by questionnaire 6 months later. The
purpose of this study was primarily to investigate
associations between upper trapezius muscle activity,
perceived general tension and pain, and secondly, to
compare effects of individually based physiotherapy
and group exercise for workers with shoulder and
neck myalgia. All three groups reported a significant
alleviation of pain and perceived general tension, while
the electromyographically (EMG) recorded upper
trapezius muscle activity level remained unchanged or
increased. Improvements were similar in all three
treatment groups, but individual-based therapies were
rated more beneficial on subjective measures. Signifi-
cant correlation was found between pain and perceived
general tension (r = 0.66, p <0.01), while there was no
correlation between pain or perceived general tension
and recorded muscle activity.

Key words: shoulder myalgia, pain, muscle tension, musculo-
skeletal, work-related, intervention, electromyography. phy-
siotherapy.

INTRODUCTION

Recent studies at our laboratory indicated that
different and independent mechanisms may be
involved in the development of apparently work-
related shoulder and neck myalgia. Variables related
with psychological, psychosomatic and psychosocial
factors were associated with pain in one work group,
whereas weak or no such associations were found
in another work group (24). In the latter group,
however, pain was related to increased upper

trapezius muscle activity, as measured by surface
EMG both during work and in test situations. No
such association was found for the former group (22).
There was weak or no association between these two
groups of variables, thus indicating an independence
of these two factors as risk indicators of shoulder and
neck pain (23). Increased self-reported or perceived
general tension was however closely related to pain in
both work groups, and it was the only variable besides
headache found to be related to shoulder and neck
pain in both work groups.

These findings evoked an interest in investigating
whether these variables could be influenced by
successful intervention procedures. In particular,
whether perceived general tension and recorded
muscle activity can be attributed to the individual‘s
‘trait’ or ‘state’, i.e. related to permanent personality
characteristics (‘trait’) or reflecting present circum-
stances or conditions (‘state’), such as pain status.
Perceived tension has been shown to correlate with
psychological states, psychosomatic symptoms, psy-
chosocial factors, and pain in cross-sectional studies
(18, 23), indicating that this variable may be related to
both ‘trait” and ‘state’. However, it has been found
difficult to show a relationship between perceived
general tension and recorded muscle activity (23).
The effect of pain alleviation on perceived general
tension and on recorded muscle activity has not
been investigated.

Various exercise therapies have been investigated
for work-related muscle pain originating in the
shoulder and neck area. A cross-over design with
group gymnastics at the work place for neck pain
showed no clear effect (17). Strength training during
ordinary working hours for 30 min three times a week
for 3 months was found to be superior to general
exercise for 30 min once a week in terms of increased
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Table 1. Mean age and employment time in current Job
Jor all three groups
Range is given in parentheses

Group 1 Group 2 Group 3

n=12 n=12 n=9
Age (yrs) 39.7 38.1 29.7

(32-49) (25-50) (19-55)
Employment time 15.0 13.4 5.7
(yrs) (6-26) (5.5-26) (1-15)

strength and reduced pain (3). One year of short
exercises at the workplace had no effect on musculo-
skeletal symptoms in neck and upper limb, but the
compliance and exercise intensity were low (16).
Positive effects are stated to be dependent on exercise
dose, compliance and adherence to the exercise regime
(7). A recent review of the effectiveness of therapeutic
exercises for chronic neck pain concludes that the
literature is sparse (15). The best treatment in terms
of various exercise regimes for work-related shoulder
and neck pain is thus uncertain.

This study was initiated to investigate whether
physiological parameters and subjectively reported
risk factors identified in a cross-sectional study were
affected by intervention procedures aimed at reducing
pain in the shoulder and neck region. The primary
purpose was to study associations between recorded
muscle activity in the upper trapezius, self-reported or
perceived general tension, and pain, when the pain
level was manipulated by intervention procedures.
Thus, the study also reports comparative results of
individually based physiotherapeutic  treatment
regimes and group exercise for work-related shoulder
and neck myalgia.

METHODS
Subjects and study design

Twenty-four female office workers with shoulder and neck
pain agreed to participate in the study and were randomized
to either individual physiotherapy (n =12) or group exercise
(m=12). All subjects included in these groups had experi-
enced shoulder and neck pain at or above 3 on a pain rating
scale from 0 to 6 (27), both during the previous 6 months and
during the previous 2 weeks, and had experienced pain for at
least 3 days continuously during the last 2 weeks before
enrolment. These subjects were recruited from the cases
participating in a recent case-control study (22, 24). All
were fully employed during the intervention period.

An additional group of female parients (n=9) with
shoulder and neck pain, and with presumably more severe
symptoms, were recruited from local physiotherapists and
included to strengthen the power of the study. The inclusion
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criteria for these patients were more stringent, and included
pain in the upper trapezius region daily for the past 2 weeks,
at least one active trigger point in the upper trapezius muscle,
and pain upon passive stretching of the upper trapezius,
These assessments were made by the recruiting physiothera-
pist, and later reassessed upon presentation in our labora-
tory. Exclusion criteria for all groups were shoulder and neck
pain due to injuries or systemic disease, pregnancy, diag-
nosed fibromyalgia, and symptoms of degenerative joint
disease of the cervical spine.

There was no difference between groups with regards
to working hours, nor was there any difference in age or
duration of employment between groups | and 2, but group 3
were significantly younger and had been employed for a
significantly shorter period of time than the subjects in the
other two groups (Table T). During the year prior to inclu-
sion. group 2 had fewer contacts with the public health
service, sick leave and treatments due lo shoulder and neck
pain than the other two groups, but there was no difference in
perceived pain levels between the groups during the same
time period.

Intervention

Individual physiotherapy (group 1): The subjects were treated
by a local physiotherapist at a physiotherapy clinic outside
the workplace twice a week and given a total of 10 treat-
ments. Each treatment lasted for approximately 1 hour and
included therapies for the shoulder and neck muscles as
follows; massage (5-10min), strength and flexibility exer-
cises (20-30min), stretching (3-4min) and weight training
on apparatus (5-10 min). Passive mobilization of the cervical
spine was performed when indicated. Ergonomic principles
were emphasized and communicated to subjects during
pauses throughout the treatment period. Instructions in
home exercises on postural control, and on strength and
flexibility training of the shoulder and neck region was
handed out and encouraged.

Group exercise (group 2): The group sessions were per-
formed at the workplace during working hours for 30 min
three times a week for 6 wecks. The therapy sessions were
adopted from a recent publication by Dyrssen et al. (3). who
found good effects of this regime, with increased strength in
shoulder and neck muscles and reduced pain. The exercises
are described in detail in the study by Dyrssen et al. With
1.1kg dumb-bells in both hands, four arm exercises were
each performed 10 times. The exercise cycle was repeated
three times. For some individuals the load had to be adjusted
early in the treatment period in order to perform 10 repeti-
tions. In short pauses between cycles, the subjects exercised
muscles of the abdomen and back, practised correct breath-
ing techniques, and were informed by the physiotherapist of
ergonomic principles, equivalent to those given to group 1, as
was the emphasis on home exercises. Each session ended with
5 min of stretching exercises for muscles in the shoulder and
neck region.

Individual physiotherapy for patients ( group 3): As we were
interested to see il patients actively seeking physical therapy
treatment for their shoulder and neck myalgia behaved
differently from the office workers (i.e.. groups | and 2), a
small group of patients (n =9) were evaluated before
and after the treatment period by the physiotherapist. The
subjects in this group were instructed to return for the second
evaluation when they were painfree or when the symptoms
were considerably diminished. Full flexibility was allowed
regarding both type and number of physiotherapy treat-
ments, since for this group we were mainly interested in the
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cffect of pain reduction on perceived general tension and
measured muscle activity. The subjects received an average of
12 (range 8—17) treatments .

Effect variables

The subjects were evaluated on the complete set of variables
before and after the treatment period, while a questionnaire
on subjectively perceived progress was mailed to the subjects
in groups 1 and 2 at follow-up 6 months after the second
evaluation. Data were obtained before and after the treat-
ment period on the following variables.

Electromyographic (EMG) measurements: Surface EMG
was used to quantify trapezius muscle activity. Integral,
integrated-circuit bipolar (Ag) electrodes, 6 mm in diameter
and with a 20 mm intercentre distance, were used. The centre
of the electrodes was placed at a point 2/3 the distance from
the spine of the seventh cervical vertebra (C7) to the lateral
edge of the acromion (11). The system noise level with the
clectrodes on inert biological material was 1.5V RMS.
corresponding to 0.15% of the signal amplitude at maximal
voluntary contraction. This was then equal to the lowest
observed EMG level during muscle relaxation. The noise
level was estimated for each subject by histograms from the
calibration procedure. and then subtracted from the test
recordings before full-wave rectification and averaging over
mtervals of 0.2s was performed. The EMG method has been
described in detail previously (22).

EMG calibrations were carried out before and after the

test recordings. Maximal contractions were performed both
in shoulder elevation (‘shrugs’) and in 90° arm abduction
(11). The contraction that produced the highest EMG
amplitude was used as the basis for the EMG calibration
procedure (Y% EMG,,,).
EMG test recordings: The muscle coordination or arm
movement test was devised to evaluate the muscle activity
of the passive and active trapezius while moving the arm of
hand dominance. In the test the dominant arm and hand was
required to move between three target areas (circles of 70 mm
in diameter), at a set speed (88 min™") provided by a metro-
nome (26, 28). The subject was seated at a desk. The duration
of the test was 2min.

A two-choice reaction time test was used to study the effect
of mentally demanding work on attention-related muscle
activity (26, 28). The subject was seated with the forearms
and hands on a table top at elbow height. A graphical display
and an alphanumeric lext was presented on a VDU-screen.
The test was performed with feedback on performance with
respect Lo speed and accuracy (29). No pecuniary reward was
given. The response was signalled by a key-depression of the
left or right index finger on two push buttons placed in front
of the subject. Apart from the finger movement there was no
requirement of body movement during the test.

EMG recordings at rest: A test was devised to quantify
resting EMG levels in the upper trapezius. During the test
(informed rest’; standing and sitting), the subjects were
instructed to perform 5 tasks while seated at a desk and 3
tasks while standing upright. The tasks were performed
continuously, each lasting 30s, separated by 30s rest
pauses, during which the individuals were asked to maintain
an upright sitting or standing posture without moving the
head, arms, or shoulders. Before the start of this session the
subjects were told that the aim of the test was to observe
muscle relaxation during the rest periods.

Pain ratings and perceived general rtension: Average pain
intensity during the week before each evaluation was
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scored on a 10cm visual analogue scale (VAS), with 0
indicating no pain and 10 unbearable pain. Perceived
general tension during the previous 2 weeks was scored in a
similar manner. In addition, the patients were asked to make
note of the daily pain intensity during the intervention
period. A scale from 0 to 4 was used, 0 indicating no pain
and 4 severe pain. Half-point scores were allowed.

Trigger points: An algometer was used to measure pressure
pain sensitivity bilaterally in the upper trapezius muscle
(TP1; see ref 21). Pressure was given at a rate of | kg/s and
the subject was asked to report the first sensation of referred
pain into the arca described by Travell & Simons (21). Pain
referred to other areas was ignored. No pain at a pressure of
4kg was recorded as such and assumed negative. The
procedure was repeated three times for both the left and
right upper trapezius and the lowest value on each side was
recorded. The average of these two lower values was used in
the analysis. Standard values for muscle pressure sensitivity
in normals have been provided (). and the normal mean
value for the upper trapezius in females is 3.7 (SD 2.0-5.6)
kg/cm®. The cut-off point of 4.0 kg/em? for no pain used in
the present study is thus acceptable.

In addition, the following muscles or sites were palpated
for active trigger points: levator scapula, sternocleidomas-
toid, infraspinatus, the scaleni. and the suboccipital area at
the site of the greater occipital nerve. Active trigger points
were recorded but not measured. The number of trigger
points in the left and right trapezius (max. 4) and the total
number of trigger points (max. 18) were used for the analysis.
Strength: Strength was measured for Group 3 only (n =9).
and recorded in maximal shoulder elevation (‘shoulder
shrugs’) before and after the treatment period. Adjustable
straps were positioned over the shoulders and connected to
strain-gauge force transducers, and the subject was asked to
elevate the shoulders maximally for 4-5s. Two contractions
were performed both before and after the EMG test record-
ings, and the highest recorded value was used for analysis.

Statistical analysis

Repeated measures ANOVA was used to test overall differ-
ences, with all three groups included. Variables showing
significant differences were retained for post hoc analyses.
Student’s paired r-test was then used for parametric data and
Wilcoxon signed-ranks test for nonparametric data to test
within group differences. The Mann-Whitney U-test was
used to test between group differences. Comparisons were
performed two-tailed and differences were considered signi-
ficant at the p < 0.05 level. These results are expressed as
median values with 95% confidence intervals.

Pearson product moment for normally distributed data
and Spearman rank order for nonparametric data were used
to test correlations.

The agreement index (AT) was used on the EMG variables
Lo evaluate the agreement between test 1 and test 2 (1,2). The
index is based on the SD of the difference between test | and
test 2 divided by the mean of test 1 and test 2, and defined as
Al=1-[(2*SD of difference between test 1 and test 2)/mean
(test 1, test 2)]. The = 2SD limits are expected to include
about 95% of the observations, defined as the 95% limits of
agreement (2). An agreement index of 1 means perfect
agreement between (wo measurements or methods, while
lower positive values indicate decreasing agreement. A
negative value means that the size of the 95% agreement
limits is larger than the mean value for the two measure-
ments, which is usually regarded as poor agreement.
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Fig. 1. Pain during the week prior to cach evaluation (A) and perceived general tension (B) before (test 1) and after (test 2) the
intervention period for all three treatment groups. A visual analogue scale (VAS) was used for scoring of both pain (0; no pain,
10; unbearable pain) and perceived general tension (0; low, 10; high). Mean values with 95% CI are given.

RESULTS

Compliance with the treatment regime was good for
both groups 1 and 2; 92% and 86%. There were no
drop-outs. The compliance rates are estimated on
the basis of the total number of treatment sessions
offered in each group. Two subjects in group 1 and 5
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Fig. 2. Pain diary during the intervention period for the office
workers, i.e. group | and 2. Mean daily pain levels (higher
values imply greater pain) and regression lines for each group
are shown.

Scand J Rehab Med 27

in group 2 did not carry out the home exercises nor
performed any other form of exercise during the
intervention period.

Intervention

Pain and perceived general tension: The pain level in
test 1, expressed as the average pain level for the past
week on a VAS, was almost identical for groups 1 and
2, and considerably higher although not significant for
group 3 (Fig. 1A). All groups showed a marked
reduction in pain level from test 1 to test 2
(p <0.05). Similar results were seen for perceived
general tension, which decreased significantly in all
groups from test 1 to test 2 (p <0.03), (Fig. 1B). The
reduction of both pain and perceived general tension
was largest in group 3. There was no difference
between the two intervention procedures, i.e. group
I vs. group 2. There was a significantly larger decrease
in perceived general tension for group 3, both when
compared with group 1 (p =0.03) and vs. group 2
(p < 0.05).

Daily pain levels were recorded by the subjects in
groups 1 and 2 throughout the intervention period
(Fig. 2). A steady decrease was seen for both groups,
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Fig. 3. Trapezius activity during the attention test (mean of right and left side; A) and for the active side during the arm
movement test (B) before (test 1) and after (test 2) the intervention period for all three treatment groups. Median values with
95% CI are given in (A) and mean values with 95% CI are given in (B).

with a larger decrease for the group receiving indivi-
dual physiotherapy (p <0.01).

Muscle activity: The muscle activity levels during the
mentally-demanding attention test were mostly
unchanged from test 1 to test 2 in group I, and
showed a non-significant tendency to increase in
groups 2 (p=0.07) and 3 (p =0.10), (Fig. 3A). In
other words, the intervention procedures did not lead
to reduced muscle activity levels for any of the groups.
In fact, a significant increase in the muscle activity
level was found when all three groups were analysed
together (p=0.02). There was no change in the muscle
activity levels on the active side during the arm
movement test, and virtually identical levels were
found in tests 1 and 2 for all three groups (Fig. 3B).
Group 3 had a consistently lower muscle activity level
in this test, compared with the other two groups.
Results from the recordings of the EMG resting
levels and the arm movement test on the passive side
were consistent with the results for the trapezius on
the active side in the movement test.

Strength: Strength in shoulder elevation was recorded
in group 3 only. A marked, but insignificant increase
in strength was found from test 1 to 2. The average

strength level increased by almost 20% from test 1
(45.4 kg, CI: 33.6-57.1) to test 2 (54.0 kg, CI: 44.1-
64.0). The result may well have reached statistical
significance with a larger sample size (Type 2 error).
A weak negative correlation between strength and
pain the previous week (r=-0.44, p=0.07) was
found when test 1 and 2 were pooled.

Trigger points: A successful reduction of trigger point
sensitivity of the TP1 of the upper trapezius was seen
in all three groups following the intervention proce-
dures (Table IT). No effect was found on the number
of trigger points in the upper trapezius muscle nor on
the total number of trigger points (Table II), with the
exception of total number of trigger points in group 3.
The individual variability was large, however, and not
all subjects presented an active trigger point in TP1 of
the upper trapezius.

Follow-up and subjective assessments: A questionnaire
was mailed to the office workers (group 1 and 2) 6
months after test 2. The average reported pain levels
during the previous week (median value with 95% CI)
as measured on the same VAS scale as used in tests 1
and 2, were 2.4 (0.4-3.9) and 2.9 (0.2-4.1) for groups
I and 2, respectively. Similarly, the perceived general
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Table I1. Trigger point sensitivity (kg; mean of left and right trapezius), number of trigger points in left and right
trapezius (max. 4, and total number of trigger points (max. 18) in all three groups before (test 1) and after (test

2) the intervention period

Median values with 95% CI are given, with p-values (Wilcoxon signed rank)

Number of Total number
Trigger point trigger points of trigger
sensitivity (kg)' P in trapezius p points P
Test 1 1.0(0.7-1.3) 2(1-4) 9.5(8-13)
Group 1 Test 2 1.4 (1.2-4.0) 0.04 [ (0-4) 023 7.5 (6-12) 0:36
Test | 0.8 (0.5-4.0) 2(0-3) 8(4-11)
2
Giteilip2 Test 2 1.0 (0.6-4.0) 0.04 2 (0-4) 0.4 9 (5-13) 031
. Test | 1.0 (0.2-4.0) 2(0-4) 9 (8-12)
Grgup3 Test 2 4.0 (1.0-4.0) HE 0(0-3) Gu 4(0-10) <l

'A maximum value of 4kg is given to all with no radiating pain. Lower values indicate increased sensitivity to pressure.

tension level was 3.8 (1.8-6.7) for group 1 and 5.0
(1.8-5.6) for group 2. This indicates that the effects
seen after the intervention period (see Fig. 1A B) were
maintained to a certain extent, more so in group 1
than 2. This was also reflected in the subject’s own
judgement of effect, where 75% (9/12) at the end of
treatment and 50% (6/12) at follow-up regarded
themselves much better or painfree in group 1. In
group 2. the corresponding values were 17% (2/12)
and 25% (3/12), (Table III). There was no difference
in exercise frequency between the groups in the same
period.

Four subjects in group 1 and 2 subjects in group 2
made contact with the health care system due to
shoulder and neck pain in the follow-up period. In
general terms, there was a tendency towards a slightly
better outcome on subjective judgements for group 1
as compared with group 2, both at the end of treat-
ment and at follow-up. Those that kept exercising
during the follow-up period regardless of treatment
group reported lower mean pain (1.82) and perceived

general tension (3.50) at follow-up than those who did
not exercise (3.45 and 4.47, respectively). However,
these differences were also present in test 1 (3.49 vs. 5.0
for pain and 538 vs. 7.06 for perceived general
tension) and test 2 (1.45 vs. 2.88 for pain and 2.67
vs. 3.76 for perceived general tension).

Risk indicators

Measured muscle activity, pain and perceived general
tension: No significant correlations were seen between
trapezius activity in the active arm during the move-
ment test and perceived general tension (Fig. 4A), nor
between trapezius activity in the active arm during the
movement test and pain the previous week (Fig. 4B).
This was the case when all individual results from tests
I and 2 were analysed collectively, for tests 1 and 2
separately, and for each treatment group (test 1 and
2 together). Nor were there any correlations between
pain or perceived general tension and any of the other
EMG variables.

Table I11. Subjective judgement of pain status at end of treatment and at 6 months follow-up, compared with before

freatment
Frequency counts (number of subjects) are given.

Group 1 (n=12)

Group 2 (n=12)

End of treatm. Follow-up End of treatm. Follow-up
Worse 0 1 0 I
No change 0 1 3 6
Slightly better 3 4 7 2
Much better / No pain 9 6 2 3
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Fig. 4. Correlation between trapezius activity during the arm
movement test for the active side and perceived general
tension (A), and pain during the week prior to the evalua-
tions (B) for tests 1 and 2, and correlation between pain
during the week prior to the evaluations and perceived
general tension (C) for tests 1 and 2. See Fig. 1 for phrasing
of VAS anchor points.

There were no indications that the intervention
procedures or the pain reduction affected the maxi-
mal EMG levels (i.e., performed during the EMG
calibrations). Close correlations between tests 1 and 2
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with near identical mean levels were found both for
the right (r = 0.81, p < 0.001 and AI=0.66) and left
(r=0.57, p < 0.001 and AI=0.59) side.

Pain and perceived general tension: A significant
correlation was found between pain and perceived
general tension when results from tests | and 2 for all
three groups were pooled (r = 0.66, p < 0.01), (Fig.
4C). The best correlation was found for the lower
score levels seen in test 2 (r = 0.72, p < 0.001), while
there was no significant correlation between perceived
pain and perceived general tension in test 1 (r=0.31,
p=0.10). Intermediate score levels were seen in test 3
(at follow-up; groups 1 and 2 only), with a relatively
good correlation between the two variables (- = 0.62,
p < 0.01).

Measured muscle activity (EMG): There was no
significant correlation between tests 1 and 2 for the
muscle activity level in the attention test (r = 0.18,
p = 0.32), while consistent results were seen between
tests 1 and 2 for the active side movement test
(r=083, p<0.001: AI=0.07), (Fig. 5A,B). This
indicates that the latter test, although not affected
by the intervention procedure, had a fairly high test—
retest reliability. Significant correlation between tests
I and 2 was also seen for resting tension in standing
(r=10.65, p<0.001), but not in sitting (r = 0.28,
p=0.12),

DISCUSSION

Variables reflecting the subjects’ perceived general
tension and pain were successfully reduced in this
study by all intervention procedures, while measured
muscle activity remained unchanged in the tests
applied. The only exception was a tendency to
higher muscle activity level after pain alleviation for
the attention test, which was statistically significant
only when results from all three groups were pooled.
Similar effects were seen for all three treatment
groups. In terms of pain alleviation, individual phy-
siotherapy was rated more favourably by the subjects
than group exercise. No relationship was found
between physiological measurements of muscle activ-
ity in the upper trapezius muscle and subjective
assessments like perceived general tension and pain
in the shoulder and neck area. High test-retest relia-
bility between test 1 and test 2 was found for the
recordings of trapezius activity on the active side in
the movement test.

Perceived general tension has been shown to

Scand J Rehab Med 27



250 0. Vasseljen jr et al.

A
B —

o2 5

e

w

Q4 4

+J

=} p

5 3

=

g 24

o

=

= 14
0,.‘

Attention test 1

-
%3]

—
™

Movement test 2

Movement test 1

Fig. 5. Correlation between tests 1 and 2 for the the attention test (A) and the arm movement test for the active side (B). The
line of equality is shown in both graphs. Values indicate YEMG 4.

correlate with personality and psychosocial variables,
and with work-related shoulder and neck pain (23,
24). The fact that perceived general tension was
markedly reduced by the intervention procedures,
favours the notion that this variable largely reflects
transient circumstances (i.e. ‘state’) rather than per-
manent personality characteristics (i.e. ‘trait’). The
variable may thus serve as an indicator of risk for
developing work-related shoulder and neck pain and
as an outcome variable in measurements of treatment
effect. The correlation found between this variable
and pain might suggest that these two variables can
be used interchangeably. However, the correlation
was poor for the higher pain and perceived tension
levels as in the pre-intervention situation, which was
also the case for the larger material in the case-
control study (» = 0.19, p = 0.24). The two variables
should therefore be treated as interrelated, but sepa-
rate entities.

Surface EMG recordings of the upper trapezius
activity both during work and in test situations have
been used to examine a possible correlation between
muscle activity and muscle pain, with mixed results
(10, 22, 25). Increased muscle activity in the upper
trapezius in subjects with work-related myalgia has
been reported during the relaxation phase of repetitive
arm flexion movements as compared with healthy
controls (4). Active relaxation training has been
shown to reduce the trapezius EMG activity level
both in test situations and during work (20). In the
present study, pain and perceived general tension were
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reduced without a concurrent reduction in recorded
muscle activity levels. This result may be influenced by
the fact that muscle load at work and in laboratory
tests for the office workers (i.c., groups 1 and 2) in the
present study did not differentiate between workers
with shoulder and neck pain and their matched,
painfree controls, as reported previously (22). The
EMG results in the present study might have been
different if a group of workers with elevated muscle
activity compared with healthy controls had been
selected (5, 22). Vocational EMG recordings would
probably not have changed these results, as EMG
activity on the active side in the movement test has
been found to correlate well with muscle activity
during work (22, 28).

This study corroborates the positive effects of
physiotherapy. with emphasis on strength training,
in reducing work-related shoulder and neck pain, as
reported by Dyrssen et al (3). Increased strength,
range of motion and endurance along with alleviated
pain or discomfort have been reported in several
studies (3, 9, 12, 13). Aerobic exercise was superior
to stress management in alleviating muscle pain in
insurance office workers (8). Exercise breaks during
working hours have been shown to reduce musculo-
skeletal discomfort and to increase productivity (19).

A critical remark to our study design in evaluating
the effects of the intervention procedures is the lack of
a control group. Nevertheless, as many as 75% of the
office workers in the individual physiotherapy group
reported positive effects of the intervention procedure,
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well above commonly accepted placebo effects.
However, controlled studies are still warranted.

The positive effects of exercise found in study
groups 1 and 2 were partially maintained at 6
months” follow-up, al least for group 1 (individual
physiotherapy). This happened despite the fact that
only about half of the subjects in both groups con-
tinued exercising on their own on a regular basis in the
follow-up period. These results are contradicted by
others who have found that the effects of exercise are
lost upon ceasing training (7. 13). It appears that
those who kept exercising in the follow-up period, as
opposed to those who did not, reported lower pain
and perceived general tension levels 6 months after
the intervention period. The interpretation of this
result is uncertain, since similar differences were also
present in tests | and 2. It might indicate hetero-
geneous personality characteristics, indicating that
inactive individuals are more likely to report com-
plaints, or that those who report more pain are less
likely to exercise.

A successful reduction of trigger point sensitivity
(i.e.. increased pain threshold) was found for all three
groups in our study. This is in agreement with another
study (14) which reported that pressure pain thresh-
olds in the trapezius muscle were significantly lower in
workers with high complaints of shoulder and neck
pain as opposed to those with low complaints. In that
study, the subjects with the highest pain levels showed
lower EMG amplitudes during work than the subjects
with lower reported pain. These results add more
support to the notion that the level of vocational
EMG muscle activity is a poor predictor of muscu-
loskeletal complaints, at least for groups with low
biomechanical demands at work.

In conclusion, no correlation was found between
upper trapezius muscle activity and shoulder and neck
pain or perceived general tension. Good test-retest
reliabilities were seen for some of the EMG variables.
A marked reduction in pain and perceived general
tension was seen in all three intervention groups in
this study, while no effect on or a slight increase in
recorded muscle activity in laboratory tests were seen
during the same period. Individually based outpatient
physiotherapy and group exercise at the workplace
were approximately ecqually effective in alleviating
pain and perceived general tension. The former
group was however more satisfied with the interven-
tion effects on their health status. and they also
seemed to maintain this improvement better at 6

months’ follow-up than the subjects participating in
the group exercise regime.
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