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Musculoskeletal Symptoms in Workers
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Self-report measures of musculoskeletal discomfort are a widely used and generally accepted risk factor for
musculoskeletal disorders in epidemiologic research. The aim of this study was to investigate the prevalence
of musculoskeletal symptoms in packing workers. A cross-sectional study of 75 workers was carried out using
a modified Nordic questionnaire. Prevalence was determined with the percentage of positive responses to
questions on musculoskeletal symptoms. Odds ratios and 95% confidence intervals were the measures of
association between prevalent musculoskeletal symptoms and demographic factors; they were determined with
logistic regression. Most musculoskeletal symptoms in workers were from the low back (44.0%), shoulders
(33.3%) and neck (32.0%). Years worked were strongly significantly associated with musculoskeletal
symptoms and pain in the neck, shoulders and wrists/hands, P < .001-.050. Hazards related to repetitive
movements and discomfort postures could be reduced with stretching exercises, rotation schedules and

through new engineering solutions.
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1. INTRODUCTION

Musculoskeletal disorders (MSDs) continue to be
a major source of disability and lost work time.
There has been an increasing effort in recent
years to investigate the causes of MSDs [1].
Recent reviews of priorities in occupational health
research in the UK, The Netherlands and the USA
all concluded that MSDs were a major problem [2,
3, 4]. A combination of physical, psychological
and psychophysical workplace risk factors have
been documented. Physical risk factors such
as high forces, high repetition, working with
arms overhead, long-term static postures, local
contact forces and vibration have been commonly
identified. In most industrialized countries, the
costs of compensation for MSDs account for at

least half of all workers’ compensation costs and
recent reviews have reaffirmed that a strong work-
related component exists for many upper limb
and low back pain cases [5]. Work-related MSDs
(WMSD) comprise well over half of all reported
occupational illnesses [6].

Most studies on the prevalence of WMSDs and
their association with occupational tasks have
been performed in the manufacturing sector, as
outlined in comprehensive literature reviews by
the National Institute for Occupational Safety
and Health (NIOSH). The relationship between
physical activity (forceful, repetitive movements
with awkward postures) and MSDs is more
complicated than just cause and effect. Physical
activity may cause injury. Some epidemiologic
studies have used statistical methods to take into
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account the effects of individual factors (e.g.,
gender, age, body mass index [BMI]). In the
USA, 92576 injuries or illnesses resulted from
repetitive motion, including typing or key entry,
and repetitive placing, grasping or moving of
objects other than tools. Reports have indicated
the highest incidence rates of work-related
injuries and illnesses from repetitive motion in
industries such as packing plants [7].

The relationship between packing workstations
and the worker has been important to the industry;
however, identification of musculoskeletal risk
factors has been done to determine ways to
improve productivity. Studies have investigated
the relationship between workers’ repetitive work
and postural discomfort [8, 9]. According to
the Bureau of Labor Statistics, disorders related
to trauma from repetitive work movements
accounted for ~40% of all reported occupational
illnesses in U.S. private industry in the late 1980s
[10].

The purpose of this study was to determine
the prevalence of self-reported musculoskeletal
symptoms in workers manufacturing hygienic
products in four packing workstations.

2. MATHERIALS AND METHODS

2.1. Setting

The study was cross-sectional in design. Cross-
sectional studies are most useful for identifying
risk factors of a relatively frequent, long disease
that is often undiagnosed or unreported [11].
The setting for the study was a group of workers
manufacturing hygienic products. Those products
were packed into various containers, primarily
boxes, tubes and bottles. Products determined the
containers.

Packing can be divided into manual and
semiautomatic. Manual packing was done in
large and some small packing units. Small
packing units automated most packing processes.
Products were manually removed from one box,
sorted, graded and repacked in another box.
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2.2. Subjects

The study group consisted of 75 workers
(20 filling, 18 boxing, 18 packing and 19
manufacturing workers), who were involved in
manual or semiautomated packing.

2.3. Procedure

All 75 workers were asked to fill in a self-
administered questionnaire, concerning age,
job type, years worked and occurrence of
musculoskeletal symptoms in the past 12 months.
Musculoskeletal symptoms were defined as ache,
pain or discomfort in one of the following body
regions: neck, shoulders, elbows, low back or
wrists/hands. The questionnaires were coded, with
the code number linked to a list of employees. All
the workers in packing processing were sitting
and two different types of packing were assessed
in this study (manual and semiautomatic).

2.4. Nordic Questionnaire

Standardized questionnaires for the analysis
of musculoskeletal symptoms in an ergonomic
or occupational health context were presented.
The questions were forced choice variants and
could be either self-administered or used in
interviews. They concentrated on symptoms most
often encountered in an occupational setting.
The reliability of the questionnaires had been
shown to be acceptable. Specific characteristics
of work strain were reflected in the frequency
of responses. A modified Nordic questionnaire
for the analysis of musculoskeletal symptoms
was used [12]. Two questions were added to the
demographics section (the workers were asked
about their weight and height so their BMI
could be calculated). A question on the workers’
education was added, too. This question was very
important in finding out if there was an interest
on the workers’ part to learn about job-related
safety and health as well as ways of acquiring
this knowledge.

2.5. Statistical Methods

The results were summarized in descriptive
statistics. One-year prevalence of musculoskeletal
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symptoms was calculated for the workers.
Statistical analysis was performed using odds
ratio (OR) and 95% confidence interval (CI)
was calculated with logistic regression for
associations between musculoskeletal symptoms
and demographic factors. The analysis was
executed using SPSS version 11.5. A P value
of .05 was defined as the criterion for statistical
significance.

3. RESULTS

Table 1 presents the demographic factors related
to the study population. One hundred and twenty

TABLE 1. Demographics of the Study Population

workers were eligible to participate, with 75
actually participating (62.5% response rate). The
mean (SD) age of workers was 34 (8.6) years
and the mean period of employment was
11 (7.2) years. Most workers were under 30 years
old (64%) and had worked for less than 5 years
(72%).

One-year prevalence
symptoms by anatomical area showed different

of musculoskeletal

prevalence for different anatomical areas.
Seventy-two percent (n = 54) of respondents
reported that musculoskeletal symptoms had
troubled them in one or more of the nine
defined body regions during the past 12 months.

Filling (n =20) Boxing (n=18) Packing (n=18) Manufacturing (n=19) Total (n=75)

Factor n (%) n (%) n (%) n (%) n (%)
Age (years) X=34.0(SD8.6) X=33.0(SD8.2) X=235.0(SD8.6) X=33.0(SD9.5) X=234.0(SD 8.6)

<30 8 (40) 6 (33.3) 6 (33.3) 7 (36.8) 27 (36.0)

>30 12 (60) 12 (66.7) 12 (66.7) 12 (63.2) 48 (64.0)
Years worked X=10.5(5SD7.2) X=10.0(SD7.5) X=10.7 (SD6.4) X=125(SD7.7) X=11.0(SD7.2)

<5 6 (30) 6 (33.3) 5(27.8) 4(21.1) 21 (28.0)

>5 14 (70) 12 (66.7) 13 (72.2) 15 (78.9) 54 (72.0)
B(zgél/m%ss index X'=24.0(SD3.7) X=25.0(SD4.7) X=23.8 (SD3.5) X=24.5(SD3.0) X=24.4(SD3.7)

<25 13 (65) 11 (61.1) 11 (61.1) 10 (52.6) 45 (60.0)

>25 7 (35) 7 (37.9) 7 (38.9) 9 (47.4) 30 (40.0)
Educational status

no diploma 14 (70) 10 (55.6) 11 (61.1) 12 (63.2) 47 (62.7)

diploma 6 (30) 8 (44.4) 7 (38.9) 7 (36.8) 28 (37.3)
Cigarette smoking

smoker 3(15) 5(27.8) 4 (22.2) 5(26.3) 17 (22.7)

nonsmoker 17 (85) 13 (72.2) 14 (77.8) 14 (73.7) 58 (77.3)
Physical exercise

often or 9 (45) 6 (33.3) 8 (44.4) 9 (47.4) 32 (42.7)

sometimes
never 11 (55) 12 (66.7) 10 (55.6) 10 (52.6) 43 (57.3)

TABLE 2. 12-Month Prevalence of Musculoskeletal Symptoms in Workers by Anatomical Area

Filling Boxing Packing Manufacturing Total
Anatomical (n=20) (n=18) (n=18) (n=19) (n=75)
Area n (%) n (%) n (%) n (%) n (%)
Neck 5(20.8) 6 (25.0) 6 (25.0) 7 (29.2) 4 (32.0)
Shoulders 7 (28.0) 7 (28.0) 7 (28.0) 4 (16.0) 25 (33.3)
Elbows 4 (33.3) 2(16.7) 4 (33.3) 2(16.7) 2 (16.0)
Wrist/hands 4 (28.6) 3(21.4) 4 (28.6) 3(21.4) 4(18.7)
Low back 9 (27.3) 5(15.2) 10 (30.3) 9 (27.3) 3 (44.0)
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The criteria used to define a symptom as work-
related were conservative, and included frequency
and duration (the symptom had to occur at least
once a week or last one week or more). The low
back was the area with the highest prevalence of
MSD symptoms (44%), followed by shoulders
(33.3%) and the neck (32%). In the occupational
subgroups, packing workers reported a higher
prevalence of musculoskeletal symptoms (57.4%)
than filling (53.7%) and manufacturing workers
(46.3%). Those differences were not statistically
significant (Table 2).

Table 3 outlines associations between prevalent
and demographic
variables. There were significant differences

musculoskeletal symptoms
between years worked, education status and
physical exercise, and the prevalence of MSD
symptoms, and pain in the neck, shoulders, elbows
and wrists/hands, P < .001-.050 and P < .050,
respectively. There were no significant differences
between prevalence of MSD symptoms and
other demographic variables. The strongest OR
neck pain was for years worked (OR = 54.05,
95% CI = 3.94-74.05), followed by pain in wrists/
hands (OR = 12.66, 95%CI = 1.56-102.30) and
shoulders (OR = 4.12, 95%CI = 1.08-15.71)
when adjusting for variables. There was a strong
association between neck pain and elbow pain
with education status (OR = 11.72, 95%CI =
1.23-111.18) and physical exercise (OR = 10.65,
95% CI = 1.29-87.53).

4. DISCUSSION

Workers at the four packing workstations
assessed in this study were found to be at risk for
WMSDs. Our results show that the prevalence of
musculoskeletal symptoms was high in workers.
Repetitive movements with awkward postures
were especially hazardous when they involved
the same joints and muscle groups and when
workers did the same motion too often, too
quickly and for too long. Manual workers had a
static posture of the neck and back as they leaned
into boxes, tubes or bottles. A static posture
can produce fatigue because constantly tensed
muscles never have an opportunity to recover;
thus the potential for discomfort increases. A bent

neck requires neck muscles to hold the weight of
the head with greater bending producing greater
stress. Workstation design that reduces reach and
offers adjustability for workers of different height
would limit bending as well as awkward postures
of the elbows and shoulders. Manual packing is
highly repetitive and has a high force component.

The production process of packing was
automated in some small packing plants.
Automation appeared to decrease physical load
and repetition. Most notably, the number of tasks
that a worker performed and the cycle times for
those tasks decreased in semiautomatic packing.
Although the same set of muscle groups was used
(shoulders, arms and hands) in semiautomated
packing, like in the manual process, working
postures became more static. Semiautomatic
packers maintained a fairly static neck and back
postures that were slightly bent and leaning into
the conveyor. Packers should be encouraged to
frequently change their posture and stretch as
they work to reduce the effect of static posture.

No measurements of worker fatigue, strain
or discomfort were provided in this study. The
symptom survey revealed that a large proportion
of the workers experienced musculoskeletal
symptoms in the past 12 months. In this study,
the prevalence of MSDs was 16-44%. Simcox,
Flanagan, Camp, et al. investigated packing house
workers, who reported low back pain symptoms
more frequently than did nurses. Approximately
half of the packing house participants had work-
related back pain, similar to the rate reported
by nurses [13]. Silverstein, Fine and Armstrong
found that workers in high-repetition/low-force
jobs had a threefold greater risk of cumulative
trauma disorders of the hand and wrist than
workers in low-repetition/low-force jobs [14].
Both static posture and repetition can produce
injury when there is no break from muscle
contraction [15]. Several studies showed that
awkward postures, work at shoulder level, and
repetitive hand and wrist movement contributed
to the development of disorders of the neck
and upper limbs [16, 17]. Some work-related
activities such as repetitive movements with
awkward postures were previously identified as
risk factors for musculoskeletal pain [7].

JOSE 2008, Vol. 14, No. 4
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Nonoccupational ~ factors—years ~ worked,
education status and physical exercise—were
seen in OR, which correlated with some MSDs.
Those risk factors can play an important role in
the development of WMSDs. To evaluate the
importance of nonoccupational activities in the
development of reported packing house injuries,
self-reported back pain symptoms were compared
to reports of back and upper limb pain in other
populations at risk for work-related low back
pain [13].

Our study found that for older subjects, the
odds of neck, shoulder, wrists/hands and low back
pain increased significantly as the duration of
employment increased. Duration of employment
had a significant association with MSDs [18]. In
other studies, there were no significant age trends
within strata of the duration of employment, as
confidence intervals included the null value [19].

In the current study, the prevalence of neck pain
was negatively associated with education status.
This may be due to the bias that underestimated
the true risk of developing WMSDs, which was
not consistent with previous studies [20, 21].

There was an association between elbow pain
and physical exercise. Physical activity may
influence the prevalence of musculoskeletal
symptoms. A large proportion of workers
indicated that they did not participate in physical
exercise. Gundewall, Liljeqvist and Hansson’s
study on back pain and exercise compared 28
hospital workers who performed back specific
exercises with a control group of 32 workers. The
exercise group had fewer back pain complaints
and fewer mean days lost from work [22]. The
consensus of recent critical reviews is that
exercise has some effect in preventing low back
pain [23, 24].

Age and BMI were not associated with
MSDs in this study. Buckwalter reported that
musculoskeletal impairments were among the
most prevalent and symptomatic health problems
of middle and old age [25]. The prevalence of
neck and neck/shoulder disorders tended to
increase with age [7, 26]. According to Leboeuf-
Yde, Kyvik and Bruun the association between
BMI and low back pain was weak and there was
no consistent positive linear trend in men [27].

JOSE 2008, Vol. 14, No. 4

S. LIMITATIONS

Certain limitations should be taken into
consideration when interpreting the findings
of the survey. The small number of subjects
limits the ability to extrapolate those findings
to the entire industry. Usually self-reports
of disease or disorder are considered as less
accurate measurements due to possible false
reporting. Moreover, MSDs are a self-reported
condition often without any objective clinical
findings, and no medical test can really refute the
existence of musculoskeletal symptoms. Medical
examinations of participating workers would
have provided some objective verification of self-

reported symptoms.

6. CONCLUSIONS

Repetition and awkward  postures  are
characteristics of packing jobs that put workers
at risk of developing WMSDs. The repetitive
nature of packing creates greater potential for
upper limb repetitive trauma injury. There were
correlations between duration of employment,
educational status and physical exercise, and
some MSDs. No significant relationships were
identified between age and BMI with 12-month
prevalence of symptoms in any body region.
Workers must receive ergonomics awareness
education initially and at least every 3 years.
Another employer or organization may provide
this training. When considering controls to
reduce hazards, engineering or administrative
measures should be considered first (e.g., changes
to workstations and tools, process redesign, job
rotation and work schedule modification). Others,
such as ergonomic consultants or manufactures
of packing unit production equipment, may
be helpful in exploring hazard control. The
focus of this study was limited to prevalence
of musculoskeletal symptoms in four job
classifications in this industry. Risks in other jobs
in this industry could and should be evaluated.
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