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Development of trapezius myalgia among female workers

performing light manual work

by Kaj Bo Veiersted, MD," Rolf H Westgaard, PhD?

VEIERSTED KB, WESTGAARD RH. Development of trapezius myalgia among female workers per-
forming light manual work. Scand J Work Environ Health 1993;19:277—83. The aim of this pro-
spective study was to detect a possible development of trapezius myalgia likely to be work-related in
initially healthy female packers. Symptoms were recorded on a five-step intensity scale in a daily diary
and in an interview at ten-week intervals. All of the subjects were interviewed concerning assumed
risk factors during work and leisure time, and a clinical examination was performed. Within their first
year of employment, 17 of 30 subjects developed work-related trapezius myalgia of sufficient inten-
sity to be classified as patients. The median time before a clinically confirmed patient status was 23
(range 6—51) weeks. The symptoms showed a fluctuating pattern, decreasing on the weekends and
during some holidays. In conclusion, likely work-related trapezius myalgia of a nonchronic character
showed a high one-year cumulative incidence at a plant with repetitive light work.
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Complaints of discomfort and pain in the neck and
shoulder region are common in modern society and
have been firmly associated with repetitive work
tasks with static muscle activity (1—5). Information
about the temporal development of these complaints
has mainly been based on retrospective information
and sick leave statistics. Maeda et al (6) reported two
incidence peaks of occupational cervicobrachial dis-
order for keypunchers approximately 6 and 24
months after the start of employment. Studies on mus-
culoskeletal sick leave for sewing machine operators
and workers on an electromechanical assembly line
showed an increase during the first two to three years
of employment (7—9). These studies all concerned
job exposure with high static muscular activity. It
would be of value to know how these complaints de-
veloped, and which risk factors are important at a
plant with exposure to low static load.

A prospective study of 30 female workers at a
chocolate manufacturing plant was carried out to ad-
dress these questions. The relation of trapezius my-
algia to work was examined, especially with the aid
of vocational muscle activity evaluated by electro-
myography (10) and subjectively assessed risk fac-
tors of the job and leisure time (11). The purpose of
this study was (i) to evaluate a possible development
of trapezius myalgia at a plant with repetitive light
work and, if it was found, (ii) to analyze its time
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course in relation to employment time and onset of
patient status, as well as its time course during the
week and the year.

Subjects and methods

Subjects and patient status

Fifty-five women hired consecutively by a chocolate
manufacturing plant were included in the study from
the start of their employment. Three subjects declined
to participate, and the other 52 signed an informed
consent form. The study was approved by the region-
al ethical committee. To comply with the inclusion
criteria, the subjects were not allowed to (i) have
been working in the same or a similar factory dur-
ing the last five years, (ii) suffer from either a sys-
temic illness (rheumatologic, vascular, or malignant
disease) or a local neck or shoulder disorder (mal-
formation, neurological or traumatic), and (iii) have
had a medical consultation due to neck or shoulder
pain during the year preceding this employment.

The subjects were included during a two-year pe-
riod from August 1987 to August 1989, and data
were collected until late January 1990. The distribu-
tion of observation time and the cause of termina-
tion are shown in figure 1. The longest participation
time was 120 weeks.

Information on complaints of discomfort and pain
in the neck and shoulders was collected through a
daily pain diary and interviews every 10th week. A
five-point pain scale (12) and the anatomic regions
(13) shown in figure 2 were used. The cohort was
divided into patients and nonpatients after termina-
tion of the study according to the degree of symp-
toms and signs of trapezius myalgia. The following
four criteria had to be met for patient status: (i) a
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minimum observation time of six months (also for
nonpatients), (ii) at least one 10-week period with a
maximum complaint score of 3 or 4, including two
weeks with a continuous score of 2 or higher, (iii)
one or more tender or trigger points in the trapezius
muscle, and (iv) symptoms with no known causation
outside work. Figure 3 illustrates the complaint de-
velopment of a single patient based on her diary re-
cordings. She was given patient status in the 20th
week of employment with a subsequent sick leave
between week 21 and 24. Note the reporting of ini-
tial slight complaints for both shoulders and the neck
in the figure.

The agreement between the daily reports of com-
plaints and the information given in the interview
every 10th week was determined. The maximal com-
plaint level reported in the diary for the neck and the
right and left shoulder was compared with the cor-
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Figure 1. Distribution of observation times and the cause of

termination for all of the subjects initially included in the study
(55 subjects).

responding anamnestic information from the inter-
view. A data set was included if at least 70% of the
time covered by the interview (last 10 weeks) was
recorded in the diary reports. The first 10-weck pe-
riod was excluded due to possible postexercise mus-
cle soreness. A Pearson correlation test between the
two recording methods resulted in a coefficient of
0.87, based on 190 data sets from 31 subjects (8 not
from the 30-subject cohort). No systematic differ-
ences were found when the three body regions and
the 10-week periods were considered separately. A
McNemar test showed symmetry of the results
(P =0.3), 77% with identical assessments, 16% with
one level, 6% with two levels, and 1% with three lev-
els of difference. The test of “validity” gave a kap-
pa value of 0.67, indicating good agreement [14, 15
(program 4F)].

Thirty subjects without symptoms related to
known factors outside work and employed for more
than six months constituted the cohort study base.
The 22 subjects not included in the cohort had the
same mean level of complaints during their employ-
ment and a similar pattern for vocational muscle ac-
tivity as the cohort (10). The mean age was the same
(25.5 years).

If a subject terminated her job before the end of
the study, an interview was performed that included
questions about neck and shoulder pain and the cause
of termination (figure 1). A group of seven subjects
refused to participate (“quit but employed”), six sub-
jects became pregnant and left the study, and a large
group (23 subjects) terminated their employment be-
fore the end of the study mainly because they pre-
ferred another job. Nineteen subjects were observed
from the beginning of employment to the end of the
study. No significant difference in the electromyo-
graphic parameters, development of complaints, or

0: No complaints.

1: Almost no complaints,
Aﬂ feeling of discomfort at breaks when
not concentrating on the work tasks.

NECK

SHOULDER
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2: Slight complaints when performing
the work tasks, but not interfering
with job performance.

3: Complaints during work, making it
necessary to maintain a conscious
effort in order to carry out the
work tasks.

Need for breaks.

4: It is difficult to carry out work
because of the complaints.

The

feeling of discomfort is not fully
relieved during a break.

Figure 2. Assessment of the intensity of discomfort or pain complaints in the neck and shoulders on a five-point scale. One
of the alternatives had to be chosen. The anatomic regions also included the upper arm, not used for the complaint score

but for controlling for referred pain.
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occurrence of patient status were found between the
different groups mentioned. The turnover in the in-
vestigated departments was similar to that of the rest
of the plant (in parentheses): 1987: 29% (31%),
1988: 17% (18%), and 1989: 11% (10%).

Work load exposure

The subjects were employed full-time, 5 d a weck,
61% during the day (8 h/shift) and 39% in the
evening (7.5 h/shift), all on a fixed wage system. The
subjects had the following three vacation or holiday
periods per year: summer (4 weeks), Christmas
(1 week), and Easter (1 week). Work at two differ-
ent categories of machines, for production and pack-
ing, were included in the study. In both categories
the following three tasks were performed: feeding the
machine, controlling and packing the products, and,
finally, collecting finished products for further dis-
tribution (10). Work rotation, alternating between
tasks every 15—30 min, was performed at all of the
machines. The work was mainly machine-paced, with
no individual influence on speed or on the organi-
zation of the work.

Procedure

The new employees were asked to join the study
within a month after the first day at work. Structured
interviews were performed every 10th week in an
undisturbed room during workhours. Complaints of
discomfort or pain in the neck and shoulders during
the last 10 weeks were recorded. Neither the inter-
viewer nor the subject was allowed to check diaries
for this information. The clinical examination was
performed with the subject seated in a comfortable
chair with her arms in her lap. Symmetrical flat one-
finger palpation of the trapezius muscles was done
in search for 16 bilaterally situated tender or trigger
points according to Travell & Simons (16). The in-
terview and examination lasted about 30 min. The
same physician (KBV) performed all of the inter-
views and clinical examinations. The examination
was followed by the collection of the pain diary
forms for the preceding 10 weeks, and the subject
was given new forms for the next 10 weeks. No eco-
nomic reward was given for the completed forms.
The number of subjects returning pain diaries dimin-
ished considerably after the first 30 weeks of the ob-
servation period and was low after the first year of
employment. The diagnosis of trapezius myalgia was
made either by the first author (KBV) on the basis
of the interview and physical examination or by a
physician outside the plant. In the latter case the diag-
nosis was confirmed by a telephone call.

Statistical methods

Medians, percentiles, and ranges were used in the
description of the data, if nothing else is noted. Non-
parametric statistics were used to test the differences
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Figure 3. Example of complaint development in the neck and
shoulders of one patient, reported in the pain diary. The hol-
low bar indicates a three-week sick leave. The thin bottom
lines show periods with missing data.

in mean values in univariate analyses. The Mann-
Whitney test, the chi-squared test, and the Wilcox-
on signed-ranks test for paired samples were used,
depending on the data format and the hypothesis be-
ing tested (17). Wald-type chi-squared statistics were
used in the unbalanced repeated-measures models for
the analysis of variance in the development of com-
plaints during the week [15 (program 5V)]. The sta-
tistical significance was given by two-tailed P-val-
ues of less than 0.05.

Results

Patients and nonpatients

Seventeen of 30 subjects complied with the criteria
of patient status at least once during the first year
of employment (figure 4). Four patients who im-
proved after experiencing symptoms in the beginning
of employment met the criteria again towards the end
of the first year. The median time to patient status
was 23 (range 6—51) weeks. In the interview all of
the patients reported complaints of at least level
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Figure 4. Frequency of nonpatients during the first year of
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Figure &. Development of complaints for patients (w) and
nonpatients (O} during the first year of employment., Maxi-
mum complaint level of the neck or shoulders during the pre-
ceding 10 weeks or preceding year (= last y) before employ-
ment as reporied in the interview. P-values for Mann-Whit-
ney tests, bars indicating the standard errors, and the number
of subjects behind each mean value are shown.

3 for two or more 10-week periods. They had at least
two tender or trigger points in the trapezius muscles,
but this was also the case for 8 of 13 nonpatients one
or two times during the observation period. The mean
number of tender or trigger points in the patients at
the time they received patient status was 3.8 (range
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2—6); this value was significantly higher than for
the nonpatients” mean value for the first year of em-
ployment (1.1 points with a range of 0—4). The non-
patient group (N = 13) stayed at a mean level of
“almost no complaints...” throughout the study (fig-
ure 5). There was no difference in complaints the last
year before employment, nor during the first 10
weeks of employment. Thereafter the neck and
shoulder complaints of the patient group increased
gradually, and maintained a significantly higher level
than for the nonpatient group. Three nonpatients had
one short episode with pain at level 3, but with no
continuous complaints at level 2 or higher for a two-
week period.

Nine of the 17 patients recorded a sick leave pre-
scribed by a physician. The median duration of sick
leaves due to neck or shoulder disorders was 2 (range
1-—15) weeks. The other patients (eight subjects) had
a similar level and time course of musculoskeletal
complaints, but no sick ieave. There were no signif-
icant differences between the patients with and those
without sick leave concerning the time from start of
employment to patient status [26 (range 9--51)
weeks for those with sick leave and 19 (range 6—
44) weceks for those without sick leave]. Neither pal-
pable tender or trigger points distinguished between
those with and those without sick leave [3.1 (range
2—5) versus 4.5 (range 2—6)].

Time course of complaints

The diaries indicated a gradual increase of com-
plaints during the month preceding patient status (fig-
ure 6). The symptoms persisted at a mean level of
about two for the next six months. The development
of complaints throughout the week (figure 7) showed
a slight but significant increase during the first 5 d
of the week when the data of all the subjects in the
cohort were pooled (P < 0.03).

Table 1 gives the complaint level according to the
time of the week or the year, and also the total com-
plaint level, for the patients and nonpatients. Each
subject contributed with a mean complaint level for
weekdays, weekends, autumnn (all days from the sum-
mer vacation to the Christmas holiday) and spring
{all days from the Christmas holiday to the summer
vacation). The complaint level during weckends was
significantly lower than during the workdays for both
groups. No difference was found between spring and
autumn. The mean complaint level before and after
the holiday period or vacation was calculated on the
basis of four-week periods, and it showed a signifi-
cant reduction after the Christmas holiday for the
patient group. The complaint level was reduced by
two-thirds for the patients and about one-half for t}xe
nonpatients during the summer vacation (not signif-
icant — due to the small number of respondents af-
ter the summer vacation).




Discussion

This prospective study showed a high one-year cu-
mulative incidence of likely work-related trapezius
myalgia at a plant with repetitive light work, Com-
plaints of discomfort and pain in the neck and shoul-
ders increased during the week and declined during
weekends and some holidays.

Study validity and patient definition

The number of subjects included was small and
therefore resulted in low power for the study. It may
have been possible to augment the cohort study base
by an extension of the two and a half years of study,
but probably only to a limited extent due to the de-
creasing turnover rate at the plant.

Complaints from the neck and shoulders were re-
ported in two ways. If the diary is considered the best
approximation, the validity of the 10-week interview
was good. The diary itself showed poor compliance,
with a low and rapidly decreasing number of re-
spondents. A solution would possibly have been an
economic reward for the delivery of finished forms.
All of the patients reported considerably more symp-
toms and signs than necessary to fulfill the criteria
for patient status, and thereby contrasted with the
nonpatients. The patients had more tender and trig-
ger points, but, in agreement with Sola & Williams
{18), muscle tenderness at palpation seemed not to
be a good criterion for patient status, as this com-
plaint was also reported by many nonpatients. Fif-
ty-seven percent of the cohort contracied possible
work-related trapezius myalgia within the first year
of employment. This figure was a cumulative inci-
dence for one year in a cohort of initially healthy sub-
jects (ie, with few complaints during the year pre-
ceding the employment). Comparable data were dif-
ficult to find, but cross-sectional (3, 5, 7, 19), as well
as follow-up (20, 21}, studies suggest less frequent
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Table 1. Percentiles of complaint levels recorded in a daily diary for different periods.

Patients Nonpatients
Percentiles Number Percentiles Number
of P-value? of P-value?

25 50 75 subjects 25 50 75 subjects
Weekdays 0.3 0.89 1.31 11 ] .02 0.07 0.37 12 }
Weekends 01 074 088 11§ <om 0.02 003 033 i2 j <008
Autumn 0.24 0.63 1.21 9 0.04 0.07 0.31 12 }
Spring 004 059 135 g} o o 002 028 11 0.64
Before summer 0.04 0.37 1.18 7 } 011 0 0.02 0.25 8 } 0.87
After summer 0 Q.14 0.39 3 . o] 0.03 0.11 9 .
Before Christmas 015 0.80 1.44 9 0 0 0.22 9
After Ciristmas 0 017 078 9 ] <0.02 0 0 028 8 } 1.0
Befare Easter 0.06 0.59 1.36 8 0 0 0.35 9
After Easter 001 066 146 5] oe 0 0 035 5] s
Total mean 0.25 0.85 1.2 ik -_ 0.02 0.06 0.36 12 —

2 Wilgoxon signed-ranks test for paired samples.
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occurrence of neck and shoulder complaints. Expla-
nations for this discrepancy could be that our patient
definition also included sufferers without sick leave
and that other studies have been based on popula-
tions with more prolonged experience in their present
job, thus potentially being a selected population. The
new employees were frequently young and inexpe-
rienced and therefore possibly more vulnerable to
musculoskeletal disorders than elderly persons (1),
as has also been shown for back injuries (22).

Time course of complaints

Only a few studies have used a prospective design
to describe the development of neck and shoulder
complaints. Takala et al (21) studied the development
of complaints in a workplace with light sedentary
work. Female bank cashiers responded to a postal
questionnaire four times at three-month intervals.
These responses disclosed a fluctuating occurrence
of nonsevere complaints, with a higher frequency
during the autumn and winter. Our study also showed
a fluctuating pattern, but could not identify any sig-
nificant seasonal changes, except for reduced com-
plaints after some holidays. A clear alleviation of the
complaints during the weekends, followed by a weak
increasing trend during the weekdays, indicated that
the complaints were not chronic. Kilbom & Persson
(23) reported an increase in severe musculoskeletal
disorders among workers in an electronics manufac-
turing plant; from 8 to 18 and 21% after one and two
years of follow-up, respectively. In a study with a
similar design, Higg & Suurkiila (24) found an in-
crease in severe symptoms, especially during the first
year of the observation time. These studies were all
based on work tasks with high static muscular load.
Our study indicates that many new cases of non-
chronic trapezius myalgia occur during the first year
of employment, especially during the first six
months, in a job with low static load.

Work-related etiology

Studies of work-related musculoskeletal disorders for
packing in the food processing industry are rare, and
the few existing studies show contradicting results.
Luopajirvi et al (3) found that the repetitive work
load of assembly-line packers did not incur any sig-
nificant increased risk of tension neck syndrome
when compared with the more dynamic work of shop
assistants. Nevertheless, some indications of a high
prevalence of disease for packers have been reported
(19). Our attempt to include only assumed work-re-
lated trapezius myalgia contracted at the current plant
was based on three conditions. First, only subjects
with no medical consultation due to neck or shoul-
der pain the year preceding employment were in-
cluded, and no significant difference was found in
complaint level between future patients and nonpa-
tients during that year. Second, the duration of the
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exposure in the present job was plausible with re-
gard to the initiation or facilitation of nonchronic
symptoms (6, 9). Third, the relation between symp-
toms and work was built on several pieces of infor-
mation from the subject, mainly the absence of com-
petitive risk factors (11). Nevertheless, the relative
risk for trapezius myalgia is impossible to establish
in a study such as ours, since no reference group was
used. The static muscular load of the work in this
plant was very low (10). Consequently, work-related
risk factors should probably be searched for in the
temporal pattern of muscular activity at work. A cru-
cial factor could be long sustained periods of (even
low) activity caused by workplace design or psycho-
genetic tension due to psychosocial factors.
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