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Summary
What is already known about this topic?
In  recent  decades,  work-related  musculoskeletal
disorders  (WMSDs)  have  become  increasingly
prominent and have become an important issue that is
of universal concern and an urgent need to be solved in
all countries of the world.
What is added by this report?
The  top  three  industries  or  occupational  groups  with
the  highest  standardized  prevalence  rate  of  WMSDs
were  flight  attendants,  medical  staff,  and  vegetable
greenhouses  in  that  order.  Women  workers  were  1.5
times  more  likely  to  suffer  from  WMSDs  than  men
workers.
What  are  the  implications  for  public  health
practice?
This  study  has  found  the  prevalence  and  distribution
characteristics of WMSDs in key industries in China. It
is  urgent to draw up relevant measures  to prevent and
control occupational populations with WMSDs.

 

With  the  development  of  science  and  technology
and  the  process  of  industrialization,  the  working
conditions  of  workers  have  changed  greatly.  During
their  work,  workers  frequently  undergo  local  muscle
tension  such  as  repetitive  operation,  poor  working
posture,  excessive  force  load,  continuous  muscle
tension,  vibration  contact,  and  other  health  effects
caused  by  adverse  working  conditions.  Work-related
musculoskeletal disorders (WMSDs) caused by adverse
ergonomics  are  becoming  increasingly  prominent.  As
early  as  2002,  the  International  Labor  Organization
(ILO)  added  WMSDs  in  the  international  list  of
occupational diseases and refined it in the latest edition
of  occupational  diseases  catalogue  approved  in  2010,
including  seven  categories  and  an  open  clause  (1).
Currently,  WMSDs  are  not  included  in  the  list  of
statutory  occupational  diseases  in  China.  Rather,  it  is

only  perceived  as  work-related  diseases,  so  there  is  no
legal  basis  for  preventing  and  controlling  WMSDs
among  occupational  groups.  In  2019,  China  put
forward  in  the  Healthy  China  Action  (2019–2030)
that the prevention and control of WMSDs should be
included in the national health action goal. Therefore,
a  large  sample  of  people  in  key  industries  in  different
regions  of  China  were  investigated  and  studied  to
determine  the  prevalence  and  distribution
characteristics  of  WMSDs  in  key  industries  of  China
and explore related epidemiological characteristics.

The  scope  of  this  study  covers  seven  regions  of
North,  East,  Central,  South,  Southwest,  Northwest
and  Northeast  China.  Selection  of  key  industries  is
based  on  representative  industries  closely  related  to
WMSDs,  i.e.,  involving  15  industries  such  as
automobile  manufacturing,  footwear  industry,
biological  medicine  manufacturing,  electronic
equipment manufacturing, ship and related equipment
manufacturing,  petrochemical  industry,  construction
industry,  furniture  manufacturing,  coal  mining  and
cleaning  industry,  animal  husbandry,  medical  staff,
automobile  4S  shops,  vegetable  greenhouses,  civil
aviation  flight  attendants,  and  toy  manufacturing.  In
this study, a cluster sampling method was adopted, and
all workers on duty who met the inclusion criteria were
selected  as  research  objects  from  the  representative
enterprises  in  the  key  industries  and  above  areas.  The
inclusion  criteria  was  workers  with  more  than  one
year’s service, and the exclusion criteria was congenital
spinal  deformity  and  non-WMSD  patients  due  to
trauma, infectious diseases, and malignant tumors.

In  the  study,  the  epidemiological  cross-sectional
survey method and the electronic questionnaire system
of  Chinese  version  of  musculoskeletal  disorders
questionnaire were used to investigate the prevalence of
WMSDs among occupational groups in key industries
in  different  regions  of  China.  This  electronic
questionnaire  system  was  based  on  Nordic
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Musculoskeletal  Questionnaires (NMQ) (2),  and after
proper  modification,  the  adapted  NMQ  proved  to
have  good  reliability  and  validity  for  use  for  Chinese
occupational  groups.  The  criteria  of  the  US  National
Institute for Occupational Safety and Health (NIOSH)
for  musculoskeletal  injury  was  used  to  determine
WMSDs  (3).  The  survey  was  conducted  by  an
investigator  using  face-to-face  survey  on  N
respondents,  and  the  respondents  answered  questions
online  by  mobile  phone  or  by  tablet  after  scanning
Quick Response (QR) codes. Up to now, 57,501 valid
questionnaires  have  been  received,  and  the  effective
rate  of  questionnaires  was  100%.  There  were  37,240
male  workers  and  20,261  female  workers.  The  age  of
the  investigated  population  was  (32.3±9.2)  years  and
the length of service was (7.5±7.2) years.

The standardized prevalence rate of WMSDs among
the  population  in  key  industries  in  China  was  41.2%
(all  patients  suffering  from  WMSDS  at  any  position
are  regarded  as  one  patient).  The  standardized
prevalence  rate  of  WMSDs  varied  from  7.3%  to
24.8%.  The  3  parts  with  the  highest  prevalence  were
the  neck (24.8%),  shoulders  (20.8%),  and lower  back
(16.8%).  Female  workers  had  1.5  times  the  risk  of
WMSDs  compared  to  male  workers.  A  significant
difference  in  the  prevalence  of  WMSDs  was  observed
between different age groups and different working age
groups  (P<0.05).  The  prevalence  rate  of  WMSDs
increased  gradually  and  decreased  with  age,  and  the
highest  prevalence  rate  was  between  35  and  45  years
old.  The  prevalence  of  WMSDs  increased  with
increased  length  of  service.  Regular  physical  exercise
could reduce the risk  of  suffering from WMSDs.  The
risk of neck, shoulders, and lower back of people with
different  demographic  characteristics  was  shown  in
Table 1.

The  results  showed  statistical  differences  in  the
prevalence  of  WMSDs among  occupational  groups  in
different  industries  (P<0.05).  The  standardized
prevalence  rate  of  WMSDs in  various  industries  from
high  to  low  was:  flight  attendants  (55.7%),  medical
staff  (54.2%),  vegetable  greenhouse  (50.7%),  toy
manufacturing  (49.0%),  biopharmaceutical
manufacturing  (48.4%),  automobile  manufacturing
(43.5%),  electronic  equipment  manufacturing
(40.4%),  shipbuilding  and  related  equipment
manufacturing  (40.1%),  animal  husbandry  (39.7%),
4S automobile store (38.6%), coal mining and cleaning
industry  (38.4%),  footwear  industry  (34.2%),
furniture  manufacturing  (28.5%),  construction
industry (23.4%), and petrochemical industry (11.5%)

(Table 2).
In  this  study,  56.5%–88.7%  of  the  occupational

population  chose  the  pain  scores  for  the  neck,
shoulders,  upper  back,  lower  back  (waist),  elbow,
wrist/hand,  hip/thigh,  knee,  ankle/foot,  etc.,  as  0,
which  means  no  pain  occurred.  Therefore,  this  study
used  10–90  percentile  to  express  the  distribution  of
pain  scores.  The  results  demonstrated  that  the  pain
scores  of  female  workers  were  higher  than  those  of
male  workers  except  for  elbow  and  knee,  which  were
statistically  significant  (P<0.05).  The  pain  scores  of
different  age  groups,  different  working  age  groups,
smoking  history,  and  physical  exercise  habits  were
statistically significant (P<0.05) (Table 3). 

DISCUSSION

The  epidemiological  characteristics  of  WMSDs  in
key  industries  in  China  from  January  2018  to  June
2020  were  investigated  in  this  study.  On  the  basis  of
data  published  last  year  (4),  this  paper  continues  to
expand the sample size, reaching data of nearly 60,000
people,  which  is  the  largest  population  survey  on
WMSDs  in  China  so  far.  The  results  of  this  study
showed  that  the  prevalence  rate  of  WMSDs  in  any
body  part  was  41.2%,  and  the  most  common  parts
were  neck,  shoulders,  and  lower  back.  The  risk  of
WMSDs among female workers  was 1.5 times that  of
male  workers.  With  increases  in  age,  the  prevalence
rate  of  WMSDs  increased  gradually  and  then
decreased.  A  study  on  the  burden  of  354  diseases  in
195  countries  and  regions  demonstrated  that  from
1990  to  2017,  lower  back  pain  was  the  first  disease
leading  to  years  lived  with  disability  (YLD),  and  the
prevalence  rate  of  musculoskeletal  disorders,  lower
back  pain,  and  neck  pain  was  38.4%  (36.4%  to
40.2%), 30.0% (27.9% to 31.9%), and 44.4% (41.9%
to  47.0%),  respectively  (5).  According  to  the  data,  in
2017, the spot prevalence rate of neck pain in women
was higher than that in men, although the results were
not  significant  at  P=0.05.  It  was  also  found  that  the
prevalence rate of pain in the neck increased up to age
70–74 years and then decreased (6), which was similar
to the results obtained from this study.

The  results  showed  that  biopharmaceutical
manufacturing,  vegetable  greenhouses,  medical
personnel,  civil  aviation  flight  attendants,  toy
manufacturing,  automobile  manufacturing,  and
shipbuilding  and  related  equipment  manufacturing
were  industries  or  occupational  groups  with  high
prevalence  rate  of  WMSDs  exceeding  40%.
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Differences  in  the  occurrence  position  of  WMSDs
depended  on  features  of  occupational  activities.
WMSDs  of  shipbuilding  and  related  equipment
manufacturing  industry,  construction  industry,  coal
mining  and  cleaning  industry,  civil  aviation  flight
attendants,  automobile  4S  shops,  automobile
manufacturing  industry,  petrochemical  industry,  and
medical  personnel  were  mainly  concentrated  in  the
neck, shoulders, and lower back. WMSDs in electronic
equipment  manufacturing  and  biopharmaceutical
manufacturing occurred mainly in the upper back, and
WMSDs  in  the  furniture  manufacturing  industry
occurred  mainly  in  the  ankles.  However,  in  toy
manufacturing,  animal  husbandry,  and  footwear
industry,  WMSDs not  only  occurred  in  the  neck  and
shoulders  but  also  the  wrist.  WMSDs occurred in  the
knees  of  vegetable  greenhouse  workers  except  for  the
lower  back  and  neck.  The  disparity  in  results  may  be
related to  differences  in  affected parts,  labor  intensity,
working  conditions,  and  working  methods.  The
prevalence  rate  of  WMSDs  in  vegetable  greenhouse
workers  was  very  high,  which  exceeded  that  of  most
workers in industrial and mining enterprises.

The  pain  scores  in  many  parts  of  the  female
population  were  higher  than  those  of  the  male
population,  which  might  be  related  to  the  fact  that
women were more sensitive to pain than men and were
more willing to report pain (7). This study also found
that the pain scores of those with BMI above 25, those
who  smoke,  and  those  without  physical  exercise  were
higher  than  those  of  the  corresponding  low-dose
groups.  A  prospective  population  study  investigated
the  relationship  between  chronic  pain  and  lifestyle
factors  and a  correlation was  found between pain  and
lifestyle  such  as  smoking  and  infrequent  physical
exercise (8).

The  study  was  subject  to  some  limitations.  First,
research objects came from workers of 15 industries in
China  and  some  key  industries  related  to  WMSDs
were  not  investigated,  so  the  generalizability  of  the
results  was  limited.  Second,  because  of  the  nature  of
cross-sectional  studies,  making  causal  inference
between  risk  factors  and  WMSDs  was  impossible.
Finally,  because  the  questionnaire  survey  was  used  in
this  study  and  the  time  period  of  the  questionnaire
survey was limited to past year, the resulting reporting
bias and recall bias could influence the results.

In conclusion, the prevalence rate of WMSDs in key
industries or occupations in China was relatively high.
The  most  affected  body  parts  were  in  the  neck,
shoulders,  and  lower  back,  and  the  results  showed

increases  with  increasing  age  and  length  of  service.
Women were more likely to suffer from WMSDs than
men.  The  top  three  industries  or  occupational  groups
with  the  highest  prevalence  of  WMSDs  were
pharmaceutical  manufacturing,  vegetable  greenhouses,
and  medical  staff.  As  a  result,  it  is  necessary  to
strengthen  the  publicity  and  education  of  ergonomics
knowledge  and  improve  the  awareness  of  the
occupational  population  on  the  basis  of  this  study  of
WMSDs to promote effective intervention and control
measures  among the occupational  population in order
to  reduce  the  impact  of  WMSDs.  WMSDs  in  key
industries  should also be considered to be included in
China's list of statutory occupational diseases.
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