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Summary

What is already known about this topic?
Work-related musculoskeletal disorders (WMSDs)
have a high prevalence and seriously harmful, which
has attracted extensive attention in various countries in
the world. Currently, the occurrence and rules of
WMSDs in key industries are not known in China.
What is added by this report?

The prevalence of WMSDs is relatively high among
professional populations in key industries in China,
with the most commonly affected body parts
concentrated in neck, shoulders, and low back and
increasing with age and working years.

What are the implications for public health
practice?

This study determined the prevalence and distribution
characteristics of WMSDs in key industries in China
and provided scientific evidence to recommend for
inclusion of WMSDs in the new revision of the list of
occupational diseases in China.

Recent research indicates that an estimated 20% of
lower back and neck pain in adults is attributable to
occupation exposure worldwide (7). These work-
related musculoskeletal disorders (WMSDs) result
from many adverse ergonomic factors in the workplace,
such as heavy physical load operation, repetitive work,
awkward working posture, occupational stress, bad
working organization, and other problems. Workers
exposed to these adverse ergonomics factors for a long
time are easy to cause part muscle fatigue. Such long-
term chronic accumulation may eventually lead to
WMSDs.

In recent decades, WMSDs have
increasingly prominent and affect all parts of an
individual’s life. In 2002, the International Labour
Organization (ILO) explicitly added musculoskeletal
diseases to the list of international occupational
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diseases (Recommendation 194). Musculoskeletal
diseases are further detailed in the latest occupational
disease list that was approved and went into effect by
the ILO in 2010 (2). Since the 1990s, China has been
paying attention to WMSDs and has carried out
related research on its epidemiological characteristics,
risk factors, and occurrence mechanism. So far, much
of the existing research has focused on local areas or
enterprises, and these results can only reflect the
occurrence of WMSDs in a certain working
populations and lack the occurrence and rules of
WMSDs in key industries nationwide. Therefore, this
study conducted a large-scale epidemiological survey
on key industries in different regions to investigate the
prevalence and distribution characteristics of WMSDs
in key industries in China and to explore the
epidemiological characteristics. An epidemiological
cross-sectional survey was conducted to investigate the
occurrence of WMSDs among the above-mentioned
subjects using the electronic questionnaire system of
“Chinese  Version of Musculoskeletal Disorders
Questionnaire,” which has been the standard for such
surveys so far (3).

The case definition most commonly employed by
the National Institute of Occupational Safety and
Health (NIOSH) required satisfaction of all of the
following criteria (4):

Discomfort within the past year.

Discomfort began after employment in the current
job.

No prior accident or sudden injury (affecting focal
area of discomfort).

Episodes of discomfort occur monthly or, if not
every month, at least exceeding a weeklong period of
discomfort.

After the survey data were exported from the
background, SPSS 20.0 statistical software (version
20.0, SPSS Inc, Chicago, IL, USA) was used to
statistically process the data. Patients with congenital
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spinal deformity and musculoskeletal diseases caused
by non-work related factors such as trauma, infectious
diseases, malignant tumors, etc. were excluded.

So far, 41,310 valid questionnaires have been
received covering seven regions of China’s northern
region, eastern region, central region, southern region,
southwestern  region, northwestern region, and
northeastern region, and involved 14 industries or
working groups including automobile manufacturing,
footwear manufacturing, bio-pharmaceutical manu-
facturing, equipment
shipbuilding and related equipment manufacturing,
petrochemical industry, construction industry, coal
mining and washing and dressing industry, animal
husbandry, medical staff, 4S automobile store™,
vegetable  greenhouses, flight attendants, toy
manufacturing, etc. The prevalence rate of WMSDs (a
WMSD in any body part is listed as a case) among the
total working population was 42.9%, and the
prevalence of WMSDs in each body part fluctuates
between 7.5% and 27.0% with the highest three body
parts being the neck (27.0%), shoulders (22.4%), and
lower back (17.6%) (Table1). The prevalence of
WMSDs in different regions of China was significantly
different (p<0.05), and the prevalence of WMSDs in
each region ranked from highest to lowest was the
central region (51.4%), northwestern region (51.2%),
northeastern region (49.8%), northern region (48.6%),
southwestern  region (42.9%), southern region
(42.3%), and eastern region (37.9%) (Figure 1). There
were statistical differences in the prevalence of
WMSDs among occupational groups in different
industries (p<0.05), and the three industries with the
highest prevalence of WMSDs were biopharmaceutical
manufacturing  (66.4%),  vegetable  greenhouse
(60.5%), and medical staff (55.6%).

The difference of prevalence of WMSDs between
age groups and working age groups was statistically
significant (p<0.05) as the prevalence rate of WMSDs
gradually increased and then decreased as age
increased. The prevalence of WMSDs increased first,
then decreased and then increased with the length of
service (Figure 2).The prevalence of female WMSDs
(48.5%) was significantly higher than that of male
(38.4%) (p<0.05)

electronic manufacturing,

DISCUSSION

This study is the first large survey on the occurrence
of WMSDs in key industries or working population in

. .
4S means sales, service, spare parts, and surveys.
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China. According to the survey, the prevalence of
WMSDs in key industries or working groups in China
was relatively high in the past year, and the prevalence
of WMSDs was 42.9% (for any body part), with the
most common parts are neck, shoulders, and waist. A
epidemiological survey in European countries showed
that nearly a quarter of adults report suffering from
some kind of “arthritis or rheumatism” (5), but there
were great differences between different countries,
ranging from 16.6% in Sweden to 38.2% in Portugal
(6). A epidemiological survey of more than 3,000
occupational groups in New Zealand showed that the
prevalence of WMSDs in any body part was 92%, and
the most commonly affected body parts were the lower
back (54%), neck (43%), and shoulders (42%) (7).
The prevalence and most commonly affected body part
of WMSD:s in China are similar to research results
found in other studies.

WMSDs are widely prevalent throughout society.
WMSDs occur differently due to different labor
intensity, working conditions, and working methods.
The results indicated that the prevalence of WMSDs in
the biopharmaceutical manufacturing industry was the
highest in this survey, and other industries or
occupational groups with a prevalence of more than
50% were vegetable greenhouses (60.5%), medical staff
(55.6%), toy manufacturing (51.9%), and flight
attendants (51.2%). The characteristics of occupational
activities determined which body part was most likely
to have a WMSD. For example, the biopharmaceutical
manufacturing industry adopts assembly line work,
with hours seated as high as 12 hours per day. Workers
need to repeat highly monotonous actions (such as
lifting, pushing, and pulling with one or both hands)
during the operation process and maintaining a
working posture of bending forward and bending
down for a long time so that the most commonly
affected body parts are concentrated in the neck,
shoulders, and upper back.

The results of this study show  that
sociodemographic factors such as age, length of service,
and gender are closely related to the occurrence of
WMSDs. The prevalence of WMSDs increased
linearly with age under 40 years . This can be explained
by cumulative effects as with an increase of age, the
body’s musculoskeletal system showed a tendency of
degeneration, and the longer the period of service, the
longer the exposure time to risk factors. After the age
of 40 years, the prevalence of WMSDs decreased. On-
site investigations found that the management of many
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FIGURE 1. Regional distribution of work-related musculoskeletal disorders (WMSDs) among key industries or occupational

groups in China, 2018-2019.
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FIGURE 2. Prevalence of work-related musculoskeletal
disorders (WMSDs) in different age and working years in
key industries or occupational groups in China,
2018-2019.

enterprises will adjust the working positions of front-
line workers according to their age, i.e. the front-line
workers will be adjusted to auxiliary positions with
lighter loads or promoted to management positions
such as team leaders. This may also be a reason for the
decline in the prevalence of WMSDs.

In addition, the study also found that the prevalence
of WMSDs in women was higher than that in men.
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Women were more likely to have WMSDs in the neck,
shoulders, upper back, lower back, and legs. Men were
more likely to have WMSDs in the knees and feet.
There were three possible reasons for gender
differences. First, the division of labor between male
and female workers in industrial and mining
enterprises is different. Men were more engaged in
heavy manual work, while women are more engaged in
manual manufacturing with lower physical loads, such
as bio-pharmaceutical manufacturing, footwear manu-
facturing, and electronic equipment manufacturing.
Most of these industries required workers to sit down
for long periods of time to work, so the prevalence of
neck WMSDs was relatively high (8). Second, women
were smaller and their spine was less able to bear the
load than men. Therefore, even in the same job,
women were more likely to suffer from chronic
musculoskeletal disorders (9). Third, women were
more sensitive to pain than men or were more willing
to report pain (10).

This study has the following limitations. First, the
survey data do not cover all provincial-level
administrative divisions (PLADs) in China, so there are
still some key industries related to WMSDs that have
not been surveyed, and the extrapolation of results has
certain limitations. Second, WMSDs were collected
through a self-reported questionnaire, which is affected
by recall bias and reporting bias.

In conclusion, the prevalence rate of WMSDs was
relatively high among the occupational groups in the
key industries in China. The most common parts of
WMSDs were concentrated in the neck, shoulder, and
lower back and increased with age and length of
service. The prevalence of WMSDs in women was
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higher than that in men. The biopharmaceutical
manufacturing industry, vegetable greenhouses, and
medical staff were the top three industries with the
highest prevalence of WMSDS. In view of this, we can
set up a population list in selected key industries of
China, take relevant measures to reduce the impact of
WMSDs on the occupational population of our
country, develop standard WMSD-risk assessment
systems, comprehensive assessment methods, and
technical regulations suitable for the occupational
population and economic development of China, and
consider including the WMSDs of key industries into
our country’s legal occupational disease catalogue in
the immediate future.
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