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Abstract

bor population to the risk of musculoskeletal disorders (MSDs).
Background: Growing industrialization of China exposes its la
This study aimed to investigate the prevalence and risk factors of MSDs in a modern industrial region of Beijing.
Methods: A cross-sectional study included 1415 employees in six industrial companies was conducted between January 2018 and
May 2018 in Fangshan district, Beijng, China. Nordic Musculoskeletal Questionnaire (NMQ) was used to collect the information
about MSDs. Demographic factors, lifestyle factors, health and medical factors, and work-related factors were collected as
independent variables. Descriptive statistics, the chi-squared (x2) test, and binary logistic regression analysis were used to analyze
data.
Results: Among 1415 participants, 498 reported MSDs. The regions involved were the neck (25.16%), shoulders (17.17%), and
upper back (13.29%). There was a significant statistical difference between frontline industrial workers and other staff in the
prevalence of self-reported symptoms involving the shoulders (x2=4.33, P=0.037), wrists and hands (x2=8.90, P=0.003), and
ankles and feet (x2=12.88, P<0.001). Increased age (P=0.005, OR=1.63; P=0.001, OR=2.33), a high or a low salary (P<
0.001, OR=0.49; P<0.001,OR=0.30), night-shift (P=0.027, OR=1.46), two-week-history of illness and treatment (P=0.004,
OR=5.60; P=0.013, OR=4.19), concurrent chronic diseases (P=0.001, OR=3.45; P=0.092, OR=7.81), limited access to
health information (P=0.004, OR=0.49), and negative attitude towards seeking healthcare (P=0.010, OR=1.77; P=0.009,
OR=2.75) were associated with MSDs in frontline workers. Female gender (P<0.001, OR=2.30), high education (P=0.001,
OR=1.96), no exercises (P=0.027, OR=0.59), night-shift (P=0.017, OR=1.98), concurrent chronic diseases (P=0.002, OR=
3.73; P=0.020, OR=13.42), limited access to health information (P=0.013, OR=0.53), far distance to medical institution (P=
0.009,OR=1.83), and negative propensity (P=0.009,OR=1.94; P=0.014,OR=2.74) were associatedwithMSDs in other staffs.
Conclusions:The prevalence ofMSDs among industrial employees has changed. Frontline workers had different prevalence and risk
factors forMSDs compared with other employees. Negative propensity to healthcare, limited ways to obtain health knowledge, and
concomitant chronic diseases were associated with MSDs. Surprisingly, highly educated and high-income employees had a higher
risk of MSDs.
Keywords: Cross-sectional study; Musculoskeletal disorders; Occupational injuries; Epidemiology

Introduction Several risk factors have been reported to be associated

with MSDs among workers. Increased age and female
Worldwide, musculoskeletal disorders (MSDs) commonly
account for work-related health problems among indus-
trial workers and include a wide range of inflammatory
and degenerative changes affecting the joints, muscles,
tendons, ligaments, nerves, and vessels.[1,2] MSDs inflict a
broad range of damage upon the individual, the family
unit, and the countries involved.[1] MSDs result in
disability or reduced quality of life,[3] medical leave or a
reduced work performance,[4] and large medical expendi-
ture for the individual and the state.[5]
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gender have been reported to be significant risk factors for
MSDs.[6,7] Smokers, and people who are overweight, also
have an increased risk of MSDs.[8,9] Lower socioeconomic
status, including reduced education, income, and occupa-
tion, are also associated with MSDs.[10,11] Work-related
factors, including night-shifts,[12] job tenure,[7,13] and
physical exposure in the working environment are also
known risk factors of MSD.[14,15] Recent papers have also
shown that exposure to computers and mobile phones will
increase the risk ofMSDs.[3,16] The impact ofMSDs can be
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reduced by the implementation of prevention programs,[17]

including ergonomic interventions[18] and physical activi-
participate in the study. Finally, six modernized industrial
companies were selected. We studied and compared
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ty.[19,20] However, the use of mechanical supports and
other physical interventions are ineffective.[19] Unplanned
general physical exercise is not effective[20] and excessive
exercise can be counterproductive.[21] Multifactor inter-
ventions, based on a risk assessment program are most
likely to be successful.[22] Therefore, it is important to
assess the individual risk factors of developingMSDs prior
to implementing an integrated injury prevention program.

In 2010, China overtook the United States of America and
become the largest manufacturing economy and exporter
of goods in the world.[23] However, growing industriali-
zation in China exposes the labor population to the risk of
work-related injuries. The prevalence of MSDs in Chinese
industrial employees is high.[13,24] Recently, China’s
industry has witnessed several transformations to involve
modern, green, intelligent, and automated processes; this is
particularly the case in Beijing.[25] Previous studies have
been conducted in traditional industrial areas of China, but
few previous studies have made a distinction between, or
compared, the prevalence and risk factors of MSDs
between frontline workers and office or support industry
personnel.

Therefore, this study aimed to investigate the prevalence
and risk factors of MSDs in a modern industrial region of
Beijing. A cross-sectional study was undertaken which
included 1415 industrial employees from six equipment
manufacturing companies; all of these employees complet-
ed health questionnaires.

Methods
Ethical approval

The study was approved by the Ethical Committee of
Capital Medical University, Beijing, China. Because this
study was an electronic survey, there was no requirement
for written informed consent.

Study sites and sampling procedures
90
A cross-sectional study was conducted between January
2018 and May 2018 in Fangshan district. Located in
southwest Beijing, Fangshan district is one of Beijing’s key
industrial regions, and has formed an industrial cluster that
includes 3702 industrial enterprises and has generated
more than 29 billion Chinese Yuan (RMB).[26]

For a variety of reasons, we used non-random sampling to
select the companies. Firstly, this was because of the
unknown sampling framework. Both Beijing Administra-
tion for Industry and Commerce and Beijing Bureau of
Statistics were unable to provide a list of industrial
companies in Fangshan district, Beijing, China. Secondly,
we were unable to ascertain the operating conditions of
many companies. Many companies were not in produc-
tion. As a result, purposive sampling was used to select the
companies to be involved in this study. In choosing the
companies, we considered several factors: equipment
manufacturing, production stability and a willingness to
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frontline workers (production workers who engaged in
processing material product) and other staffs (people who
engaged in non-production work, including office staff
who worked in financial management, operational and
administrative technicians who engaged in engineering
technology and support personal who engaged in logistics
and security) from all companies. The study inclusion
criteria included work experience of more than six months,
and an age between 18 and 60 years. Subjects were
excluded if they had undertaken long-term work outside of
their company (for example long-term business trips and
long-term stationing outside of the company) or refused to
participate in the study.

Electronic study questionnaires
This study used electronic self-reported questionnaires to
collect data from study participants. The self-reported
questionnaires are commonly used in this field and some
researchers believe that this practice is more informative
than physical examinations, as subjective measures are
better able to capture impact upon an individual.[1] Self-
reported weight has also been demonstrated to be a valid
measure of body mass.[27] Data from the completed
questionnaires were reviewed by the authors prior to
analysis. In total, 1680 employees were selected to engage
in this study; 1550 questionnaires were recovered, of
which 1415 were valid questionnaires.

The questionnaire consisted of two parts. The first part of
the electronic questionnaire consisted of questions
related to individual demographic factors, including
gender, age, and body mass index (BMI) in kg/m2 (there
were unified instruments to measure weight and height
on the spot), educational level, monthly income (during
the last 12 months), and whether the individual had
Urban Employees’ Basic Medical Insurance (UEBMI).
We also recorded lifestyle factors, including smoking
history, a history of regular exercise (frequency of once a
week or more, and exercise intensity associated with
increased heart rate). Health and medical factors
included a history of illness two weeks previously, the
number of additional chronic diseases (diagnosed by a
doctor, and excluding MSDs), a propensity to seek health
care, ways to obtain health information, and the distance
from their place of residence to the nearest medical
institution. Work-related factors included night-shift
work (during the past 12 months), and job tenure
(current profession). The second part of the question-
naire included the Nordic Musculoskeletal Questionnaire
(NMQ), which is a standard instrument for analyzing
MSDs.[28] A Chinese version of the NMQ has been
developed and has previously been shown to have good
reliability and validity.[29] The NMQ consists of
questions relating to musculoskeletal problems during
the previous 12 months in nine anatomical areas of
the human body (neck, shoulders, upper back,
elbows, wrists/hands, lower back, hips/thighs, knees,
and ankles/feet). Only a “yes” or “no” answer was
required with regard to feeling any pain or discomfort in
these regions.
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Data analysis 49 (35.00%) and 64 (35.96%), respectively. Since the
small sample sizes and similar trait, office clerks, support
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The data from the study questionnaires were recorded
using Excel spreadsheets and then analyzed using the
Statistical Package of Social Sciences (SPSS) version 22
software (SPSS Inc., Chicago, IL, USA). Descriptive
statistics were used to explore the individual characteristics
of all employees surveyed. The chi-squared (x2) test was
performed to compare differences between the two study
groups, the frontline workers and other staff. Binary
logistic regression analysis was used to evaluate the
independent effect of each variable on MSDs. The
Hosmer-Lemeshow statistical test for goodness of fit in
logistic regression models was used for its predictive (risk)
value. The odds ratio (OR) was calculated to determine the
strength of the association between dependent variables
and independent variables (or covariates) with a 95%
confidence interval (CI). A value of P<0.05 was
considered to represent statistical significance.

Results

General characteristics of the study participants

In total, 736 (52.01%) of the 1415 participants were male.
The mean age was 31.8±7.3 years (range: 18–60 years).
Five hundred and fifty-seven subjects (39.36%) were 18 to
29 years of age, and 682 (48.20%) were aged 30 to
39 years. In 121 subjects (8.55%), BMI was below
18.5 kg/m2; in 744 subjects (52.58%) BMI was 18.5 to
23.9 kg/m2, in the remaining subjects, BMI exceeded
24 kg/m2. Most of the subjects (1358; 95.97%) reported
no illness during the two weeks prior to completing the
questionnaire, while 29 subjects (2.05%) became ill and
sought health care and 28 subjects (1.98%) became ill but
did not seek health care. Most subjects (1331; 94.06%)
had no chronic disease. There were no significant differ-
ences in terms of gender, age, BMI, two-week and chronic
diseases, distance to nearest medical institution and
propensity to seek healthcare between frontline workers
and other staff. Frontline workers had a lower educational
level (x2=163.37, P<0.001), lower monthly income
(x2=206.87, P<0.001), lower Urban Employee Basic
Medical Insurance (UEBMI) rate (x2=20.55,P<0.001), did
less exercise (x2=16.10, P<0.001), had shorter job tenure
(x2=35.58, P<0.001), and more limited access to health
information (x2=8.09, P<0.001) compared with other
staff, and also had a higher rate of smoking (x2=4.48,
P=0.001) and night-shift work (x2=88.84, P<0.001)
[Table 1].
Prevalence of MSDs
The self-reported prevalence of MSDs was defined as the
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91
prevalence of MSDs in the previous 12 months, with 498
participants reporting that they had some MSDs in at least
one body area during the previous 12 months. However,
only 79 participants reported that they had visited a
physician for the condition. Pain and discomfort were
mainly reported to occur in the neck, followed by the
shoulders, and upper back areas. The prevalence of MSDs
in frontline workers, office clerks, support personal
and technicians was 285 (34.34%), 100 (37.45%),
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personal and technician had been chunked into a
subgroup. The prevalence of shoulder pain (P=0.040),
wrist and hand pain (P<0.001), and ankle and foot
pain (P<0.001) were found to be significantly different
in frontline workers compared with other staff [Tables 2
and 3].

Factors associated with MSDs

When analyzing participant questionnaires, the dependent
variable was considered to be “1” if the person surveyed
had suffered problems in at least one body part during the
previous 12 months; otherwise, the dependent variable
was considered to be “0”. Univariate analysis showed that
the risk factors associated with the report of MSDs were
female gender, increased age, a high level of education, a
high or a low salary, lack of exercise, nightshift work,
longer job tenure, at least a two-week history of illness and
treatment, concurrent chronic diseases, reduced access to
health information and health care, and a negative attitude
towards seeking health care. The risk ofMSDs increased in
employees with a high BMI and in smokers, but these
associations did not reach statistical significance. Educa-
tion, exercise, and distance to the nearest medical
institution had no effect on MSDs in front-line workers.
MSDs in other staff showed no connection with age,
monthly income, night-shift and job tenure [Table 4].

A binary logistic regression equation was established using
stepwise regression analysis with variables shown in
Table 3. The Hosmer-Lemeshow test showed a good fit
for this model. Several risk factors for MSDs were
obtained. The risk factors associated with MSDs in
frontline workers were increased age (P=0.005, OR=
1.63; P=0.001, OR=2.33), a high or a low salary (P<
0.001, OR=0.49; P<0.001, OR=0.30), nightshift work
(P=0.027, OR=1.46), at least a two-week history of
illness and treatment (P=0.004, OR=5.60; P=0.013,
OR=4.19), concurrent chronic diseases (P=0.001, OR=
3.45; P=0.092, OR=7.81), reduced access to health
information (P=0.004, OR=0.49), and a negative
attitude towards seeking health care (P=0.010, OR=
1.77; P=0.009, OR=2.75). Female gender (P<0.001,
OR=2.30), education (P=0.001, OR=1.96), exercises
(P=0.027,OR=0.59), night-shift (P=0.017,OR=1.98),
concurrent chronic diseases (P=0.002, OR=3.73; P=
0.020,OR=13.42), less access to health information (P=
0.013, OR=0.53), distance to nearest medical institution
(P=0.009, OR=1.83), and a negative attitude towards
seeking health care (P=0.009, OR=1.94; P=0.014,
OR=2.74) were associated with MSDs in other staff
[Table 5].
The prevalence of MSDs in this study was lower than that
reported by some previous studies conducted in
China[8,13,24] and may be associated with improvements
in the manufacturing process and the different local
production environment. The consultation rate was low,
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which was considered to be due to the reduced concern,
long working hours, high costs, long distances between

cial enterprises.[13,30] In this study, the highest prevalence
for MSDs occurred in the neck, shoulders and upper back

Table 1: General characteristics of the surveyed industrial employees, n (%).

Items
All participants

(N=1415)
Subgroup I

∗

(n=830)
Subgroup II†

(n=585) x2 P

Educational level 163.37 <0.001
Below college level 653 (46.15) 565 (68.07) 197 (33.68)
College degree or above 762 (53.85) 265 (31.93) 388 (66.32)

Monthly income 206.87 <0.001
<2499 RMB per month 204 (14.42) 148 (17.83) 56 (9.57)
2500–4999 RMB per month 773 (54.63) 533 (64.22) 240 (41.03)
5000–7499 RMB per month 286 (20.21) 131 (15.78) 155 (26.50)
7500 RMB per month or more 152 (10.74) 18 (2.17) 134 (22.91)

UEBMI 20.55 <0.001
No 290 (20.49) 204 (24.58) 86 (14.70)
Yes 1125 (79.51) 626 (75.42) 499 (85.30)

Smoking 4.48 0.001
No 966 (68.27) 538 (64.82) 428 (73.16)
Yes 449 (31.73) 292 (35.18) 157 (26.84)

Exercises 16.10 <0.001
No 330 (23.32) 225 (27.11) 105 (17.95)
Yes 1085 (76.68) 605 (72.89) 480 (82.05)

Night shift 88.84 <0.001
No night-shift 816 (57.67) 402 (48.4) 414 (70.77)
Swing shift (4 PM to 0 AM) 201 (14.20) 119 (14.34) 82 (14.02)
Graveyard shift (0 PM to 8 AM) 398 (28.13) 309 (37.2) 89 (15.21)

Job tenure 35.58 <0.001
<5 years 673 (47.56) 440 (53.01) 233 (39.83)
5–9 years 288 (20.35) 141 (16.99) 147 (25.13)
10–14 years 280 (19.79) 169 (20.36) 111 (18.97)
≥15 years 174 (12.30) 80 (9.64) 94 (16.07)

Ways to health knowledge 8.09 0.003
�3 ways 1175 (83.04) 709 (85.42) 466 (79.66)
≥4 ways 240 (16.96) 121 (14.58) 119 (20.34)

Propensity to seek health care 4.67 0.097
Sought the health service 1147 (81.06) 687 (82.77) 460 (78.63)
Self-treatment 204 (14.42) 112 (13.49) 92 (15.73)
Did nothing 64 (4.52) 31 (3.73) 33 (5.64)

∗
Subgroup I: frontline workers. †Subgroup II: other members of staff. BMI: body mass index; UEBMI: Urban Employees’ Basic Medical Insurance.

Table 2: One-year cumulative prevalence of musculoskeletal disorders (MSDs)of industrial employees, n (%).

Frontline workers Office clerks Support personal Technicians
Items (n=830) (n=267) (n=140) (n=178) x2 P

MSDs
∗

285 (34.34) 100 (37.45) 49 (35.00) 64 (35.96) 0.91 0.823
Neck 200 (24.10) 68 (25.47) 42 (30.00) 46 (25.84) 2.30 0.513
Shoulders 128 (15.42) 58 (21.72) 28 (20.00) 29 (16.29) 6.56 0.087
Upper back 112 (13.49) 37 (13.86) 17 (12.14) 22 (12.36) 0.40 0.941
Elbows 39 (4.70) 8 (3.00) 9 (6.43) 9 (5.06) 2.74 0.434
Wrists/hands 105 (12.65) 22 (8.24) 10 (7.14) 13 (7.30) 9.06 0.029
Lower back 66 (7.95) 25 (9.36) 8 (5.71) 16 (8.99) 1.85 0.604
Hips/thighs 44 (5.30) 19 (7.12) 2 (1.43) 11 (6.18) 6.12 0.106
Knees 71 (8.55) 27 (10.11) 12 (8.57) 19 (10.67) 1.21 0.751
Ankles/feet 81 (9.76) 13 (4.87) 7 (5.00) 7 (3.93) 13.05 0.005
∗
Had some problems in at least one body portion.
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home andwork, lack of health information, and ineffective
collaboration between local health systems and commer-
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areas. In a previous study, Yu et al[8] showed that the lower
back, neck, shoulders, and wrists were the most common
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sites for MSDs. Liu et al[24] showed that the neck, waist,
and shoulders were commonly involved in MSDs. The

high-income staffs were more likely to suffer MSDs. These
discrepancies might be explained by overloaded work and

Table 3: One-year cumulative prevalence of musculoskeletal disorders (MSDs) in two subgroups, n (%).

Items
All participants

(N=1415)
Subgroup I†

(n=830)
Subgroup II‡

(n=585) x2 P

MSDs
∗

498 (35.19) 285 (34.34) 213 (36.41) 0.65 0.421
Shoulders 243 (17.17) 128 (15.42) 115 (19.66) 4.33 0.037
Wrists/hands 150 (10.60) 105 (12.65) 45 (7.69) 8.90 0.003
Ankles/feet 108 (7.63) 81 (9.76) 27 (4.62) 12.88 <0.001
∗
Had some problems in at least one body portion. †Subgroup I: frontline workers. ‡Subgroup II: other members of staff.
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difference between these two earlier studies might be
explained by the different study populations, but also by
the increasing use of mechanization in Chinese industries.
The increased use of industrial machinery over recent years
has reduced the need for certain types of manual labor,
which has reduced the reported prevalence of low back
pain but has increased the prevalence of MSDs involving
the upper body. Also, the increasing use of cell phones and
computers may also be significant contributory factors in
the increase in neck, shoulder, and upper back pain.[31,32]

The combined results of the present study and recently
published studies on work-related MSDs in China indicate
that the prevalence and presentation of MSDs in the
Chinese modernized industrial society have changed. As
more aspects of working life become computer-based or
machine-based, further studies are required to investigate
the effects of this change on the musculoskeletal system
and to develop methods to improve the health of
individuals in the modern working environment.

In this study, there were significant differences between
frontline industrial workers and other employees in the
prevalence and influential factors. Frontline industrial
workers had a higher rate of wrist, hand, ankle and foot
pain, but a lower rate of shoulder pain compared with
other staff. This finding was probably due to the different
form of work between the two study groups, as the former
undertake more standing for long periods and manual
labor, while the second group undertakes more sedentary
and computer-related work. Concerning this issue, differ-
ent solutions should be considered for frontline industrial
workers and other staff, which include the design of
different physiotherapy or preventive practices to prevent
MSDs in key areas of the body, and the provision of
targeted orientation training for work that puts strain on
different parts of the body, as well as improving the work
environment to prevent MSDs. Educational level was
associated with the rate of MSDs of other staff, and
monthly income was associated with the rate of MSDs of
frontline workers. This may be due to the undifferentiated
manual labor of frontline workers in different educational
levels; their jobs always correlated with income. Previous
studies suggested that lower education and salary were the
main risk factors of MSDs.[10,11] However, this study and
two more previous studies conducted in China came to
diametrically opposed conclusions.[8,13] Unfortunately,
these studies have not attracted enough attention.
The present study showed that highly-educated and
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unhealthy working lifestyle. Highly-educated and high-
income staffs usually play important roles in the team and
take on more work. This result should gain significant
attention, as talented people were historically a major
element of the nation’s competitiveness. Further studies
and countermeasures are now urgently needed. The
present study showed that exercise played a minor role
among frontline workers in reducing the risk of MSDs,
which was possibly due to frontline workers already
undertaking large amounts of physical labor in their work,
or that workers were ignorant of the methods for scientific
exercise. Previous studies showed that unstructured
general physical exercises were less effective in preventing
MSDs,[20] and that high-intensity exercises might induce
injuries and other types of pain.[21] Therefore, in the future
development of programs to prevent MSDs in industrial
workers, individualized professional exercise plans may be
necessary, which take into account individual factors such
as work-related physical activity.

The findings of this study showed that a positive attitude to
healthcare, accessible healthcare and rich resources to
health knowledge were associated with a lower rate of
MSDs. Workers who chose to self-medicate, or do nothing
for their symptoms, were more likely to have MSDs
compared with workers who actively sought visits to
health services when they became ill. Themore negative the
coping style, the higher the risk of MSDs. Although the
causal relationship between the propensity to seek health
care and MSDs have not been previously reported, some
previously published studies have concluded that higher
scores for the propensity to seek health care reduces the
rates of avoidable hospitalization, increases the rates of
effective clinical management, and improves the control of
chronic disease.[33,34] To reduce the rates of musculoskel-
etal pain, it is necessary to change the attitude of employees
by health education and by cooperating with primary
health care institutions that provide convenient high-
quality health services at low cost. The findings of the
present study also have implications for an approach to
provide occupational health information to prevent work-
related MSDs. In this study, the proportion of MSDs cases
significantly decreased with the increased provision of
health information. There are multiple approaches for the
provision of health information in terms of content and
presentation; flexible and diversified forms, along with
repeat education and continuous reinforcement help to
support individuals in a far better way than providing
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information via a single channel. Therefore, employees
should be offered health information relating to MSDs

trustworthy and more likely to be followed by employ-
ees.[35] Health education is supposed to improve diseases

Table 4: Different levels of risk factors associated with musculoskeletal disorders (MSDs)
∗
, n %.

Items All participants x2 P Subgroup I† x2 P Subgroup II‡ x2 P

Gender 15.23 <0.001 4.71 0.030 11.76 0.001
Male 224 (30.43) 138 (31.01) 86 (29.55)
Female 274 (40.35) 147 (38.18) 127 (43.20)

Age 13.52 0.001 16.22 <0.001 1.20 0.548
18–29 years 165 (29.62) 86 (26.63) 79 (33.76)
30–39 years 259 (37.98) 155 (37.71) 104 (38.38)
40 years and above 74 (42.05) 44 (45.83) 30 (37.50)

Educational level 11.36 0.001 1.21 0.272 14.20 <0.001
Below college level 238 (31.23) 187 (33.10) 51 (25.89)
College degree or above 260 (39.82) 98 (36.98) 162 (41.75)

Monthly income 12.81 0.005 21.47 <0.001 5.95 0.114
<2499 RMB per month 88 (43.14) 72 (48.65) 16 (28.57)
2500–4999 RMB per month 249 (32.21) 171 (32.08) 78 (32.50)
5000–7499 RMB per month 96 (33.57) 33 (25.19) 63 (40.65)
7500 RMB per month and above 65 (42.76) 9 (50.00) 56 (41.79)

Exercises 2.87 0.091 0 0.966 9.51 0.002
No 129 (39.09) 77 (34.22) 52 (49.52)
Yes 369 (34.01) 208 (34.38) 161 (33.54)

Nightshift 5.50 0.064 8.30 0.016 0.54 0.763
No night-shift 280 (34.31) 133 (33.08) 147 (35.51)
Swing shift (4 PM to 0 AM) 61 (30.35) 30 (25.21) 31 (37.80)
Graveyard shift (0 PM to 8 AM) 157 (39.45) 122 (39.48) 35 (39.33)

Job tenure 7.86 0.049 14.80 0.002 6.40 0.094
<5 years 215 (31.95) 134 (30.45) 81 (34.76)
5–9 years 106 (36.81) 42 (29.79) 64 (43.54)
10–14 years 103 (36.79) 71 (42.01) 32 (28.83)
≥15 years 74 (42.53) 38 (47.50) 36 (38.30)

Two-week illness and treatment 38.70 <0.001 24.46 <0.001 14.56 0.001
No illness 456 (33.58) 260 (32.66) 196 (34.88)
Became ill and sought health care 22 (75.86) 14 (77.78) 8 (72.73)
Became ill but did not seek
health care

20 (71.43) 11 (68.75) 9 (75.00)

Concurrent chronic diseases 47.26 <0.001 21.75 <0.001 25.40 <0.001
No disease 440 (33.06) 255 (32.53) 185 (33.82)
1 disease 46 (65.71) 25 (62.50) 21 (70.00)
≥2 diseases 12 (85.71) 5 (83.33) 7 (87.50)

Ways to obtain health knowledge 12.12 0.001 6.76 0.009 5.85 0.016
�3 ways 437 (37.19) 256 (36.11) 181 (38.84)
≥4 ways 61 (25.42) 29 (23.97) 32 (26.89)

Distance to nearest medical
institution

8.67 0.013 3.01 0.222 10.90 0.004

<1.0 km 110 (29.02) 67 (30.59) 43 (26.88)
1.0–1.9 km 113 (37.05) 74 (38.74) 39 (34.21)
≥2.0 km 275 (37.62) 144 (34.29) 131 (42.12)

Propensity to seek health care 29.16 <0.001 12.02 0.002 17.29 <0.001
Sought health care 367 (32.00) 219 (31.88) 148 (32.17)
Self-treatment 95 (46.57) 49 (43.75) 46 (50.00)
Did nothing 36 (56.25) 17 (54.84) 19 (57.58)

∗
Had some problems in at least one body portion during the last 12 months. †Subgroup I: frontline workers. ‡Subgroup II: other members of staff.
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through multiple channels, including lectures, training,
consultation, leaflets, internet, and occupational health
discussions at work. Of these, interpersonal communica-
tion should be a prioritized approach, as the interpersonal
communication of health care is believed to be more

7

control, patient-doctor relationships, quality of life, as well
as adherence to medicinal treatment plans.[36] Distance to
health care providers reflects accessibility to treatment
facilities, and has previously been shown to play an
important role in improving health.[37,38] Increased
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distances from health care providers increases travel time
and the cost of seeking health care, reduces the possibility

shift,[44,45] and increased job tenure.[7,13] Furthermore,
there are some potential factors were not investigated in

Table 5: Results of the adjusted odds ratio (OR) and 95% confidence interval (CI) of risk factors for musculoskeletal disorders (MSDs).

All participants
∗

Subgroup I† Subgroup II‡

Independent variable P OR (95%CI) P OR (95%CI) P OR (95%CI)

Gender
Male Ref. Ref. Ref.
Female <0.001 1.88 (1.46–2.42) N/A N/A <0.001 2.30 (1.53–3.47)

Age
18–29 years Ref. Ref. Ref.
30–39 years 0.014 1.38 (1.07–1.79) 0.005 1.63 (1.16–2.29) N/A N/A
40 years and above 0.001 1.91 (1.30–2.80) 0.001 2.33 (1.40–3.87) N/A N/A

Educational level
Below college Ref. Ref. Ref.
College degree or above <0.001 1.57 (1.23–2.00) N/A N/A 0.001 1.96 (1.30–2.97)

Monthly income
<2499 RMB per month Ref. Ref. Ref.
2500–4999 RMB per month N/A N/A <0.001 0.49 (0.33–0.73) N/A N/A
5000–7499 RMB per month N/A N/A <0.001 0.30 (0.17–0.53) N/A N/A
7500 RMB per month and above N/A N/A 0.754 1.18 (.42–3.32) N/A N/A

Exercises
No Ref. Ref. Ref.
Yes N/A N/A N/A N/A 0.027 0.59 (.37-.94)

Graveyard shift
No night-shift Ref. Ref. Ref.
Swing shift (4 PM to 0 AM) 0.694 1.1 (0.75–1.55) 0.446 0.83 (.50–1.35) 0.166 1.49 (0.85–2.62)
Graveyard shift (0 PM to 8 AM) <0.001 1.69 (1.27–2.25) 0.027 1.46 (1.05–2.04) 0.017 1.98 (1.13–3.48)

Two-week illness and treatment
No illness Ref. Ref. Ref.
Became ill and sought health care 0.001 4.56 (1.82–11.41) 0.004 5.60 (1.72–18.30) 0.138 2.97 (0.70–12.53)
Became ill but did not seek
health care

0.001 4.10 (1.72–9.77) 0.013 4.19 (1.35–13.00) 0.064 3.70 (0.92–14.77)

Concurrent Chronic diseases
(No disease)

Ref. Ref. Ref.

1 disease <0.001 3.48 (2.04–5.94) 0.001 3.45 (1.69–7.03) 0.002 3.73 (1.60–8.71)
≥2 diseases 0.005 9.53 (1.95–46.56) 0.092 7.81 (0.71–85.45) 0.020 13.42 (1.52–118.81)

Ways to obtain health knowledge
�3 way Ref. Ref. Ref.
≥4 ways <0.001 0.49 (.35-.69) 0.004 0.49 (0.30–0.79) 0.013 0.53 (0.32–0.88)

Distance to nearest medical institution
<1.0 km Ref. Ref. Ref.
1.0–1.9 km 0.015 1.53 (1.09–2.16) N/A N/A 0.171 1.49 (0.84–2.64)
≥2.0 km 0.003 1.54 (1.16–2.05) N/A N/A 0.009 1.83 (1.17–2.88)

Propensity to seek healthcare
Seek healthcare Ref. Ref. Ref.
Self-medication <0.001 1.89 (1.37–2.61) 0.010 1.77 (1.15–2.74) 0.009 1.94 (1.18–3.17)
Do nothing <0.001 3.00 (1.75–5.16) 0.009 2.75 (1.29–5.87) 0.014 2.74 (1.23–6.11)

∗
All participants, Hosmer-Lemeshowtest: x2=3.56, P=0.90. †Subgroup I: frontline workers, Hosmer-Lemeshowtest:x2=6.62, P=0.58. ‡Subgroup II:

other members of staff, Hosmer-Lemeshowtest:x2=5.00, P=0.66. Ref.: Reference.
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of counseling and the early treatment of MSDs and results
in a high prevalence of clinical symptoms. Therefore,
building a cooperative relationship between industrial
enterprises and relevant medical institutions, or the
provision of on-site occupational health care services is
an important consideration in the reduction of MSDs. Our
study was consistent with early studies in that a number
of factors are associated with MSDs, including
female gender,[39,40] increased age, increased BMI,[41]

smoking,[42] concurrent chronic diseases,[43] graveyard

7

this study. Stress symptoms are often associated with
musculoskeletal disease, and some studies indicate that
stress symptoms contribute to the development of
MSDs.[46] Industrial workers always suffer from high
workload, low control on the job and low social support,
which may cause high perceived stress. Production
workers have a high utilization rate of tools which
were known as important factors of musculoskeletal
symptoms.[14,15] In China, people are increasingly relying
on smartphones. However, it was shown to be a risk factor
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of MSDs.[47] Computer-based work has even become one
of the most important ways in current China. With regard

Conflicts of interest

Chinese Medical Journal 2019;132(7) www.cmj.org
to ergonomic factors, computer use has shown to be risk
factor of hand and upper extremity.[3,48,49]

This study has several limitations which need to be
considered. This study used self-reported questionnaires to
collect data, which may have resulted in data bias. To
encourage participants to answer honestly, anonymous
questionnaires were used. An electronic mode that no
question could be skipped was used to ensure that there
was no missing data. There was no security that worker
reports are as precise as instrumental measurements.
However, the self-reported questionnaire is widely used in
the research field of MSDs and some researchers believe
that it may be more accurate than other approaches, such
as reviewing hospital records or performing physical
examinations.[50] Also, there are some potential factors
which may cause impact upon the prevalence of employee
MSDs need future research.

The findings of this study on the prevalence and risk factors
for MSDs in industrial employees in a modern industrial
region in China showed thatMSDswere common, but also
that there was a low number of employees seeking
treatment. The rates of upper body pain are increasing
while those of low back pain are decreasing. Frontline
industrial workers show a higher rate of MSD symptoms
which predominantly included pain in the wrists, hands,
ankles, and feet, but a lower rate of shoulder pain when
compared with other staff. In industrial employees, MSDs
were found to be correlated with negative propensity to
healthcare, limited ways to obtain health knowledge, and
concomitant chronic diseases. Surprisingly, highly educat-
ed and high-income employees had a higher risk of MSDs,
and general physical exercises were less effective in
preventing MSDs. Companies, employers, and health care
providers might reduce the impact ofMSDs by introducing
an integrated injury prevention program, based on
characteristics of individuals and their work. Such a
program might also include support for personal fitness,
smoking cessation, and weight reduction, as well as the
evaluation and modification of relevant job factors, as well
as improvements in medical information, counseling, and
access to health services. The findings of this study provide
support for the importance of assessing individual factors,
including gender, age, socioeconomic status, and work
status during the evaluation of individual risk for
developing MSDs.
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