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Prevalence of neck/shoulder pain
among public hospital workers

in China and its associated factors:
a cross-sectional study

Hongyun Dong*?**, Qiong Zhang!, Guangzeng Liu* & Tingguo Shao*

Studies have reported that neck and/or shoulder pain (NSP) was prevalent and a non-ignorable
occupational health problem in healthcare providers. Considering data deficiency on NSP, we aimed to
investigate the prevalence and sick leave absence of NSP among public hospital workers in Shandong,
China and to explore the associated factors for chronic NSP. A self-administered questionnaire
including the Dutch Musculoskeletal Questionnaire and Modified Nordic Musculoskeletal
Questionnaire was filled in by 30,520 hospital workers in 37 hospitals selected randomly from among
all public hospitals of Shandong, China. The 12-month prevalence of NSP lasting for at least 3 months
and sick leave absence due to NSP among 29,547 public hospital workers was 15.6% and 11.4%,
respectively, most frequently reported in tertiary hospital workers (27.4% and 18.9%) and clinicians
(19.1% and 15.2%). Log-binomial regression analysis revealed that chronic NSP was significantly
associated with hospital level, employment position, contract/temporary employment status (vs.
permanent), workload (long work hours per week), ergonomic factors (bending the neck forward

for long periods of time, twisting the neck for long periods of time) and computer-related factors
(prolonged computer-using time daily, the keyboard too close to the edge of the desk).

During the past decades, musculoskeletal disorders (MSDs) have become common and an unfavorable occu-
pational health problem among healthcare providers'~. Studies have shown that MSDs not only could burden
society with great costs but also could lead to decreased productivity, illness, disability and other problems®*. A
systematic review and meta-analysis® of including 13 cohort studies revealed that subjects with musculoskeletal
disorders of neck or back region had a 17% increase on the rate of developing a chronic disease such as cardio-
vascular disease, cancer and diabetes compared to subjects without (hazard ratio 1.17, 95% confidence interval
1.13-1.22). Neck and/or shoulder pain (NSP), one of MSDs, has also been reported prevalent in healthcare
providers and been studied among some occupations in developed and some developing countries. The preva-
lence of neck pain or discomfort was reported to be 12% among 5269 Taiwanese nurses? to 51.9% among 181
New Zealand nurses’ and shoulders pain or discomfort 17% among 5269 Taiwanese nurses? to 48.6% among
347 Iranian hospital nurses'’. In mainland China, considering the large number of the Chinese population and
population aging, more and more medical services are needed. Due to the trust in public hospitals established
and policy support for many years, most people would rather go to public hospitals rather than private hospitals
when seeking medical service!!. From January to November in 2019, the number of visits among all the 11,891
public hospitals and 22,081 private hospitals in mainland China was 2889.5 million and 515.3 million, respec-
tively, and the number of discharged patients was 153.1 million and 31.7 million, respectively'’. But so far there
has been limited data on the prevalence, characteristics and associated factors of NSP among Chinese public
hospital workers. However, the prevalence of NSP was reported to be very high among some subgroups, 95.1%
for neck pain or discomfort among 567 sonographers from 521 medical institutions in 2017'%, 62.0% and 60.3%
for shoulders pain and neck pain among 1017 obstetrics and gynecology practitioners in 2015'%, and 42.8% and
38.9% for neck pain and shoulders pain among 180 nurses in 2004'. In a cross-sectional study conducted in
Shandong province, China, in 2018, the prevalence of MSDs of the neck and shoulders region lasting for at least
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24 h in the past 12 months was reported to be 52.1% and 47.6%, respectively, among 14,720 healthcare profession-
als from eight tertiary hospitals*. But these studies were either centered on subgroups of hospital workers'>"**or
only included workers in tertiary-level public hospitals*.

Many studies™>"!7 have revealed that there were a wide range of influencing factors for MSDs including
individual (gender, age, smoking), organizational and physical factors (duration of computer work and awkward
postures), and workload (work hours). But these factors were mainly for the initial onset of MSDs'>~!” and it was
severe or chronic MSDs, which burden workers’ life and society largely. Researches concerning chronic NSP
with a wide range of potential influencing factors such as workload, individual, ergonomic and computer-related
factors included and analyzed are quite limited.

In China with the development of economy and demand of authorities, computer has become basic to hospital
workers from writing medical records to checking various examination results'®. In a national survey of Chi-
nese hospital information status'®, of 1909 hospitals distributed in 31 provincial level administrative regions in
mainland China, 1903 (99.69%) have been equipped with computer network systems, which require employees
to work with a computer. Computer using occupies physicians a great deal of time. In a cross-sectional study
conducted in a US hospital emergency department'®, the mean percentage of time spent on entering data into
computer in a physician’s busy 10-h shift was 43% (95% confidence interval 39-47%) with a pooled weight
average time allocations of 44%, significantly much longer than direct patient care (28%) and other activities.
Improper computer usage might bring about damage to the neck and shoulders region. Several studies?**-2? have
reported computer work as an associated factor for MSDs. In a study conducted in Beijing, China®, the preva-
lence of work-related MSDs of the neck and shoulder among 720 office workers using a computer as a main
working tool was reported to be 55.5% and 50.7%, respectively. In another study? using the Nordic Question-
naire, the 12-month prevalence of neck and shoulder pain was found to be 55% and 38%, respectively, in 1065
subjects working at visual display terminal > 1 h/day. In a study conducted in the UK, eighty-six percent of 175
data processors reported musculoskeletal pain/discomfort, with the highest prevalence rate found for the neck
(58%)?". But so far to what extent, workload, computer using and ergonomic factors contribute to chronic NSP
among Chinese public hospital workers still remains to be illuminated.

In this study, we aimed to explore the prevalence of NSP and sick leave absence due to NSP among public
hospital workers and to compare the differences between different hospital-level workers and between differ-
ent work positions including clinicians, nurses, other healthcare technicians, and managers and support staff.
Potential influencing factors including workload, individual, occupational and computer-using factors for chronic
NSP among public hospital workers were also explored and evaluated.

Methods

Participants. From September to November in 2019, a cross-sectional survey was implemented in Shan-
dong province, China. Based on hospital functions, facilities, technical level and hospital scale, the public hos-
pitals in China were classified into three levels by Health Administration of China, namely, primary hospitals,
secondary hospitals and tertiary hospitals®. The primary hospital is a grass-roots hospital, or community hospi-
tal that directly provides comprehensive services of medical treatment, prevention, rehabilitation and health care
for the community, and it is a primary health care institution. The secondary hospital is a regional hospital that
provides medical and health services across several communities, and the tertiary hospital is a cross regional,
provincial, municipal and nationwide hospital providing medical and health services. First, 26 primary hospi-
tals, 8 secondary hospitals and 3 tertiary hospitals were randomly selected from among its according level hos-
pitals, respectively. Then of the above 37 hospitals selected, the workers in active service and without exclusion
criteria were all invited to participate in the survey. Exclusion criteria were: part-time workers, or workers with
traffic accident or trauma related to the neck/shoulder region, tumor, congenital diseases related to neck and/
or shoulder region such as spinal stenosis, and systemic diseases such as rheumatoid arthritis, diabetes and psy-
chiatric disease. Exclusion criteria were outlined in the informed consent and the workers themselves decided
whether to participate in the survey voluntarily. The paper-based questionnaire used in the study was dissemi-
nated to every worker at their weekly meeting and collected next day or next meeting. The hospital workers were
divided into four groups according to the trial regulations on positions of health care professionals released by
China central leading group for the reform of professional titles”: clinicians including physicians and surgeons,
nurses, other healthcare technicians, and managers and supporting staff. Other healthcare technicians included
pharmacist, laboratory personnel, pathologist, sonographer, radiologist, etc. Managers and supporting staff con-
sisted of administrative personal, financial staff, logisticians, etc. In total, 30,520 public hospital workers includ-
ing 11,593 clinicians, 13,269 nurses, 3443 other healthcare technicians, and 2215 managers and supporting staff,
completed our questionnaire and 4839 failed to participate. Of the 30,520 hospital workers, 14,211 workers were
from primary-level hospitals, 9998 from secondary hospitals and 6311 from tertiary hospitals. After checking,
973 questionnaires were excluded due to incompletely filling and 29,547 valid questionnaires were analyzed for
the study. Thus the response rate of the study was 83.6%.

The study was approved by the Ethics Committee of Shouguang People’s Hospital, Health Commission of
Weifang City (wfwsjk_2019_201) and Health Commission of Shandong Province (2016WS0593). All methods
in the study were carried out in accordance with the relevant guidelines and regulations of the Declaration of
Helsinki and written informed consent was obtained before the hospital workers took part in the survey.

Questionnaire. A self-administered paper-based questionnaire was developed for the study and was revised
after pilot study.

The final questionnaire consisted of three parts. Part one was general information including sex, age, height
(cm), weight (kg), educational level (lower than junior college, junior college, bachelor, master or above), smoking
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(never smoked, ex-smoker, current smoker), and physical exercise in leisure time (never/almost never, some-
times, often).

Part two was NSP information. The information on NSP was assessed by the Nordic Musculoskeletal Ques-
tionnaire (NMQ)?, which has been systematically translated into the Chinese language and been validated in
the Chinese population®’ . The participants were asked whether they had experienced pain or discomfort in
the neck and/or shoulder region lasting for at least 24 h, 7 days, and 3 months during the previous 12 months.
If a participant suffered from pain or discomfort lasting for at least 3 months in the past 12 months in the neck
and/or shoulder region, then chronic NSP was considered. Participants suffering from NSP lasting for at least
24 h needed to answer questions on sick leave absence due to NSP (yes or no).

Section three dealt with work characteristics, occupational ergonomic and computer-related factors, mainly
derived from the ISO recommendations and the standardized Dutch Musculoskeletal Questionnaire (DMQ)?, of
which the Chinese version has been validated and widely used in different occupations of Chinese population®®2.
In this study, the questions which might be associated with NSP were chosen, including questions on force,
dynamic and static load, repetitive load, other ergonomic factors, standing, walking, sitting and working in
uncomfortable postures. Occupational ergonomic factors were measured using a dichotomous scale (no/yes)
and the Chinese version of the DMQ has been detailed in our previous studies**. Work characteristics included
hospital level, work position, and work hours per week (<40 h, 40-45 h, >45 h). Computer using information
was measured by hospital workers themselves. Distance of the keyboard to the edge of a desk was defined by
distance between the g-h point of the keyboard and the edge of the desk.

Statistical analysis. SPSS 25.0 was applied for statistical analysis. Differences between different hospital-
level workers and between different groups of hospital workers were analyzed by one-way analysis of variance,
chi-square test, or rank sum test. As the odds ratios calculated by logistic regression analysis might overestimate
the relative risks when the prevalence was not uncommon, such as over 10%*~*>, thus log-binomial regression
analysis based on generalized linear model was adopted to analyze the association of potential influencing fac-
tors including workload, individual, ergonomic and computer-related factors with chronic NSP. Adjusted preva-
lence ratios (PR) and 95% confidence intervals (95% CI) were calculated in the log-binomial regression analysis
with chronic NSP as outcome variable. In order to better identify the confounding variables and estimate the
effects of exposure variables, the directed acyclic graph®*-*® was used. Adjustment for the minimum sufficient
set of confounders in the log-binomial analyses was determined by the hypothesized directions of relationship
between study variables, depicted in Fig. 1. In model 1 adjusted by age (<30, 30-40, 40-50, > 50 years old) and
sex, hospital level, employment position and other individual factors were considered as the exposure vari-
ables and in model 2 adjusted by hospital level, employment position, age and sex, the exposure variables were
employment status and other individual factors. In model 3 adjusted by hospital level, employment position,
employment status, age and sex, workload, ergonomic factors and other individual factors were the exposure
variables and in model 4 adjusted by workload, hospital level, employment position, employment status, age and
sex, the exposure variables were computer-related factors and other individual factors. In this study the statistical
significance for all tests was set at 0.05.

Results

The average age of the 29,547 public hospital workers was 37.4 + 11.2 years old, with 8795 males and 20,752
females. The 12-month prevalence of NSP lasting for at least 24 h, 7 days and 3 months among public hospital
workers was 69.7% (69.2-70.2%), 40.7% (40.1-41.3%) and 15.6% (15.2-16.0%), respectively. Of the 29,547 public
hospital workers, 3366 (11.4%, 11.0-11.8%) had taken for leave due to NSP in the past 12 months.

The workers in tertiary hospitals were statistically younger than in primary and secondary hospitals and
had a statistically higher educational level. The prevalence of NSP lasting for at least 24 h, 7 days and 3 months
was 93.9%, 64.8% and 27.4%, respectively, among tertiary hospital workers, 77.4%, 49.1% and 16.9% among
secondary hospital workers and 53.0%, 23.4% and 9.3% among primary hospital workers. As to the absence due
to NSP, 7.8% (7.3-8.3%) of primary hospital workers had been off duty because of NSP, 11.6% (11.0-12.2%) of
secondary hospital workers, and 18.9% (17.9-19.9%) of tertiary hospital workers. For more details, see Table 1.

The average age of 11,251 clinicians was 36.3 £ 11.2 years old including 4902 males and 6349 females. The
prevalence of NSP lasting for at least 3 months were 19.1% (18.3-19.8%) among clinicians, 15.0% (14.4-15.6%)
among nurses, 11.0% (10.0-12.1%) among other healthcare technicians, and 8.7% (7.5-9.9%) among managers
and supporting staff. The prevalence of sick leave absence due to NSP in the preceding 12 months was 15.2%
(14.5-15.8%) among clinicians, 10.5% (9.9-11.0%) among nurses, 6.7% (5.9-7.6%) among other healthcare
technicians, and 4.5% (3.6-5.4%) among managers and supporting staff. For more details, see Table 2.

In model 1, log-binomial regression analysis revealed that higher prevalence of chronic NSP was found in
secondary hospital workers and tertiary hospital workers, compared with primary hospital workers, and the
prevalence of chronic NSP was also associated with employment position (nurses vs. clinicians, other healthcare
technicians vs. clinicians, managers and supporting staff vs. clinicians). In model 2, we found contract/temporary
hospital workers had higher prevalence of chronic NSP than permanent ones. In model 3, chronic NSP among
public hospital workers was found significantly associated with long work hours per week (40-45 vs. <40, >45
vs. <40), bending the neck forward for long periods of time and twisting the neck for long periods of time. In
model 4, the keyboard too close to edge of the desk (<15 cm vs. 215 cm) and prolonged computer-using time
daily (>6 h vs. <3 h, 3-6 h vs. <3 h) was found to be associated with the prevalence of chronic NSP. For more
details, see Table 3.
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Figure 1. The hypothesized directions of relationship between study variables.

Discussion

In this study we found that the prevalence of various types of NSP, including chronic NSP and sick leave absence
due to NSP, among public hospital workers was quite common, most frequently reported in tertiary hospital
workers and clinicians. The following factors were found to be associated with chronic NSP among public hos-
pitals workers: workload (long work hours per week), ergonomic factors (bending the neck forward and twisting
the neck for long periods of time) and computer-related factors (prolonged computer-using time daily and the
keyboard too close to the edge of a desk), which provided some further evidence for the influencing factors for
chronic NSP among hospital workers.

Different from previous studies'®™** mainly centered on subgroups of hospital workers, this is the first large-
scale study concerning NSP prevalence, sick leave absence and associated factors among public hospital workers
in China with different hospital-level workers and a wide range of possible influencing factors included. The
workers were randomly sampled from among all public hospitals in Shandong, China, by stratified cluster sam-
pling method and the response rate of the study was 83.6%, which improves the generalizability of the results. As
the study participants were limited to public hospital workers only, thus whether the results apply to all hospital
workers, especially private hospital workers, remains problematic. Limitations of the study also included the
self-report outcomes and recall information. Although the questionnaire used in the study was from validated
and contextualized Chinese version questionnaires?’ ", the direction of the bias in the study could go in either
direction if the associated factors were differentially misclassified by those with and without NSP. The cross-
sectional design of the study made it difficult to conclude a strong causal relationship between chronic NSP and
the associated factors screened out. For example, bending the neck forward and twisting the neck for long periods
of time might be a consequence or adaptation to chronic NSP, as the cross-sectional design does not allow to
distinguish the temporality between exposure and outcome. Likewise, persons with chronic NSP may be more
likely to be employed on a temporary contract. A prospective cohort study might make up the shortcomings and
be needed in the future. The wide exclusion criteria might have the study underestimate the NSP prevalence due
to the fact that any of the exclusion criteria, such as diabetes and psychiatric disease, might be caused by being a
public hospital worker and could lead to NSP. Besides, possible influencing factors occurring outside the work
environment, such as smart phone use and sleep habits, and psychosocial factors which might be associated with
chronic NSP, were not collected, which might bias our results in the form of residual confounding.
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Total In primary hospital In secondary hospital In tertiary hospitals
Questionnaires collected | 30,520 14,211 9998 6311
Failed to participate 4839 2198 1603 1038
Valid questionnaires 29,547 13,537 9759 6251
Age 37.4+11.2 38.4+10.1 37.1£11.5 35.7+12.7
Sex
Male 8795 (29.8%) 3953 (29.2%) 2905 (29.8%) 1937 (31.0%)
Female 20,752 (70.2%) 9584 (70.8%) 6854 (70.2%) 4314 (69.0%)

Marital status

Never married

4391 (14.9%)

1972 (14.6%)

1446 (14.8%)

973 (15.6%)

Married/cohabiting 23,809 (80.6%) 10,962 (81.0%) 7869 (80.6%) 4978 (79.6%)
Divorced/separated/

widowed 1347 (4.6%) 603 (4.5%) 444 (4.5%) 300 (4.8%)
BMI

<18.5 (Underweight)

1537 (5.2%)

731 (5.4%)

506 (5.2%)

300 (4.8%)

18.5-23.9 (Normal
weight)

18,607 (63.0%)

8551 (63.2%)

6140 (62.9%)

3916 (62.6%)

24.0-27.9 (Overweight)

5525 (18.7%)

2506 (18.5%)

1839 (18.8%)

1180 (18.9%)

>28.0 (Obesity)

3878 (13.1%)

1749 (12.9%)

1274 (13.1%)

855 (13.7%)

Educational level

Lower than junior college

16,760 (56.7%)

8142 (60.1%)

5563 (57.0%)

3055 (48.9%)

Junior college

4906 (16.6%)

1620 (16.6%)

935 (15.0%)

Bachelor

4762 (16.1%)

1972 (14.6%)

1580 (16.2%)

1210 (19.4%)

Master or above

3119 (10.6%)

(

2351 (17.4%)
(
(

1072 (7.9%)

996 (10.2%)

1051 (16.8%)

Smoking

Never smoked

20,730 (70.2%)

9415 (69.6%)

6862 (70.3%)

4453 (71.2%)

Ex-smoker

2781 (9.4%)

1251 (9.2%)

917 (9.4%)

613 (9.8%)

Current smoker

6036 (20.4%)

2871 (21.2%)

1980 (20.3%)

1185 (19.0%)

Exercise in leisure time

Never/almost never

7091 (24.0%)

3172 (23.4%)

2374 (24.3%)

1545 (24.7%)

Sometimes

14,108 (47.7%)

6512 (48.1%)

4640 (47.5%)

2956 (47.3%)

Often

8348 (28.3%)

3853 (28.5%)

2745 (28.1%)

1750 (28.0%)

Work hours per week

<40 9050 (30.6%) 4567 (33.7%) 2855 (29.3%) 1628 (26.0%)
40-45 11,814 (40.0%) 5231 (38.6%) 3927 (40.2%) 2656 (42.5%)
>45 8683 (29.4%) 3739 (27.6%) 2977 (30.5%) 1967 (31.5%)

NSP lasting for at least

20,601 (69.7%,

24h 69.2-70.2%) 7179 (53.0%, 52.2-53.8%) | 7551 (77.4%, 76.6-78.2%) | 5871 (93.9%, 93.3-94.5%)
0,

7 days ‘11(2)’(1)121(%?%7)4)’ 3169 (23.4%, 22.7-24.1%) | 4795 (49.1%, 48.1-50.1%) | 4052 (64.8%, 63.6-66.0%)

3 months 4624 (15.6%, 15.2-16.0%) | 1258 (9.3%, 8.8-9.8%) 1652 (16.9%, 16.2-17.6%) | 1714 (27.4%, 26.3-28.5%)

Absence due to NSP 3366 (11.4%, 11.0-11.8%) | 1054 (7.8%, 7.3-8.3%) 1129 (11.6%, 11.0-12.2%) | 1183 (18.9%, 17.9-19.9%)

Table 1. General information and NSP characteristics of public hospital workers.

In our study, we found the prevalence of NSP was quite common, especially statistically higher among tertiary
hospital workers than primary hospital workers and secondary hospital workers, and higher among clinicians
than nurses, other healthcare technicians and managers and supporting staff. In systematic reviews and meta-
analyses, the 1-year prevalence of neck pain was reported to be 38-73% among athletes®, 45% among midwives,
nurses and physicians*, 42-83% among hospital physicians*, 27.1-47.8% among nurses** and 60% (47-72%)
among 1921 physicians®, and the prevalence of shoulders pain was 52% (43-61%) among 1360 physicians®’,
similar with or lower than our results. Although many factors including measurement tools were different, the
prevalence found in our study was quite high and it is of great importance to pinpoint the risk factors for NSP
among public hospital workers, especially tertiary hospital workers and clinicians. As in previous studies the
risk factors were mainly for the initial onset of MSDs and acute or short-term MSDs have a tendency to be self-
limiting***, e.g., about 50% of low back pain would recover within 2 weeks and 90% within 6 weeks**->’, the
evidence about risk factors for chronic MSDs was scarce. Thus, we analyzed the associate factors of chronic NSP
other than the initial onset of NSP in this study.

In this study we found many factors, including workload, individual, ergonomic and computer-related factors,
were associated with chronic NSP. Firstly, our study found prolonged computer-using time daily was associated
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Other healthcare Managers and

Clinicians Nurses technicians supporting staff
Questionnaires collected 11,593 13,269 3443 2215
Failed to participate 1868 2085 539 347
Valid questionnaires 11,251 12,794 3349 2153
Age 36.3+11.2 38.1+£9.5 37.2+13.8 39.2+15.1
Sex
Male 4902 (43.6%) 821 (6.4%) 1896 (56.6%) 1176 (54.6%)
Female 6349 (56.4%) 11,973 (93.6%) 1453 (43.4%) 977 (45.4%)
BMI
<18.5 (Underweight) 250 (2.2%) 932 (7.3%) 181 (5.4%) 174 (8.1%)
ife'isg’hzg'g (Normal 7818 (69.5%) 7273 (56.8%) 2115 (63.2%) 1401 (65.1%)

24.0-27.9 (Overweight) 1875 (16.7%)
>28.0 (Obesity) 1308 (11.6%)

Educational level

2605 (20.4%)
1984 (15.5%)

620 (18.5%) 425 (19.7%)
433 (12.9%) 153 (7.1%)

Lower than junior college | 4382 (38.9%)
2668 (23.7%)

9836 (76.9%)
1033 (8.1%)

1404 (41.9%)
794 (23.7%)

1138 (52.9%)
411 (19.1%)

Junior college

Bachelor 2613 (23.2%) 1021 (8.0%) 728 (21.7%) 400 (18.6%)
Master or above 1588 (14.1%) 904 (7.1%) 423 (12.6%) 204 (9.5%)
Smoking

Never smoked 6794 (60.4%) 10,965 (85.7%) 1643 (49.1%) 1328 (61.7%)

Ex-smoker 1149 (10.2%) 787 (6.2%)
3308 (29.4%) 1042 (8.1%)

442 (13.2%)
1264 (37.7%)

403 (18.7%)
422 (19.6%)

Current smoker

Exercise in leisure time

Never/almost never 1874 (16.7%) 3851 (30.1%) 871 (26.0%) 495 (23.0%)

Sometimes 5864 (52.1%) 5643 (44.1%) 1557 (46.5%) 1044 (48.5%)

Often 3513 (31.2%) 3300 (25.8%) 921 (27.5%) 614 (28.5%)

Work hours per week

<40 2873 (25.5%) 3729 (29.1%) 1323 (39.5%) 1125 (52.3%)

40-45 4405 (39.2%) 4937 (38.6%) 1586 (47.4%) 886 (41.2%)

>45 3973 (35.3%) 4128 (32.3%) 440 (13.1%) 142 (6.6%)

Computer using time daily

<3h 3042 (27.0%) 8355 (65.3%) 1145 (34.2%) 851 (39.5%)

3-6h 4638 (41.2%) 2984 (23.3%) 1226 (36.6%) 754 (35.0%)

>6h 3571 (31.7%) 1455 (11.4%) 978 (29.2%) 548 (25.5%)

NSP lasting for at least

24h 8797 (78.2%, 77.4-79.0%) | 8899 (69.6%, 68.8-70.4%) | 1864 (55.7%, 54.0-57.3%) | 1041 (48.4%, 46.2-50.5%)
7 days 5307 (47.2%, 46.2-48.1%) | 5135 (40.1%, 39.3-41.0%) | 1110 (33.1%, 31.5-34.7%) | 464 (21.6%, 19.8-23.3%)
3 months 2144 (19.1%, 18.3-19.8%) | 1923 (15.0%, 14.4-15.6%) | 369 (11.0%, 10.0-12.1%) | 188 (8.7%, 7.5-9.9%)
Absence due to NSP 1705 (15.2%, 14.5-15.8%) | 1338 (10.5%, 9.9-11.0%) | 226 (6.7%, 5.9-7.6%) 97 (4.5%, 3.6-5.4%)

Table 2. General information and NSP characteristics between different work positions.

with chronic NSP with an adjusted PR of 2.7 (1.7-4.3) for>6 h vs. <3 h. Consistent with our study, another
cross-sectional study in Germany also found that the duration of visual display terminal work had a significant
effect on the neck disorders in subjects performing such work > 6 h per day®. A large quantity of work among
clinicians was done based on computers such as writing medical records, making diagnoses, prescribing medi-
cine, giving treatments other than based on papers. The computer-using time of clinicians was statistically longer
than nurses and other healthcare providers (Table 2), which may to some extent explain the high prevalence of
chronic NSP among clinicians. Secondly, our study found that poor placement of the keyboard was associated
with chronic NSP. Workers with a smaller distance between the keyboard and the edge of the desk tended to
suffer form chronic NSP, indicating that less or no support for the forearms might contribute to chronic NSP.
Thirdly, bending the neck forward and twisting the neck for long periods of time were associated with chronic
NSP, similar with the results of a systematic review and meta-analysis® which reported that adults with neck
pain was correlated with increased forward head posture when compared to asymptomatic adults. At same
time we also need to note that bending the neck forward and twisting the neck for long periods of time might
be associated with pain measures®! and need to be identified for chronic NSP in the future in cohort studies
although correlation between them was found in the study. Fourthly, our study showed that hospital workers
with temporary/contract employment status were more prone to suffering from chronic NSP than those with
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Factors Chronic NSP n (%) ‘ PR ‘ 95% C.I
Model 1
Hospital level
Primary hospital 1258 (9.3%) 1
Secondary hospital 1652 (16.9%) 1.9 |1.2-29
Tertiary hospital 1714 (27.4%) 3.0 |1.8-5.0
Employment position
Clinicians 2144 (19.1%) 1
Nurses 1923 (15.0%) 0.7 10.6-0.9
Other healthcare technicians 369 (11.0%) 0.5 ]0.3-0.8
Managers and supporting staff 188 (8.7%) 04 |0.2-0.7
Model 2
Employment status
Permanent 2194 (12.4%) 1
Contract/temporary 2430 (20.4%) 1.6 |1.1-24
Model 3
Workload
Work hours per week
<40 813 (9.0%) 1
40-45 1873 (15.9%) 1.7 |1.1-24
>45 1938 (22.3%) 23 | 1.4-37

Ergonomic factors

Bending the neck forward for long periods of time

No 3054 (12.4%) 1

Yes 1570 (32.0%) 24 | 1.4-4.0
Twisting the neck for long periods of time

No 3472 (13.2%) 1

Yes 1152 (36.0%) 2.6 | 1.6-4.1
Model 4

Computer-related factors

Distance of the keyboard

0=2=15cm 2104 (11.8%) 1

1=<15cm 2520 (21.4%) 1.8 |1.2-27
Computer-using time daily

<3h 1173 (8.8%) 1

3-6h 1640 (17.1%) 1.9 |1.1-32

>6h 1811 (27.6%) 3.0 |1.9-48

Table 3. Log-binomial regression analysis of chronic NSP associated factors among public hospital workers.
Model 1 was adjusted by age (<30, 30-40, 40-50, > 50 years old) and sex. Model 2 was adjusted by hospital
level, employment position, age and sex. Model 3 was adjusted by hospital level, employment position,
employment status, age and sex. Model 4 was adjusted by workload, hospital level, employment position,
employment status, age and sex.

permanent employment status. In an Italian longitudinal study®, a negative association between health and
temporary employment status was found and temporary employment was found to be particularly damaging
for a person’s health when prolonged over time. Hospital workers with temporary/contract employment status
might be inclined to work harder and longer due to various unmeasured reasons such as low job stability and
high financial stress, which might lead to the development or aggravation of chronic NSP. Therefore, intervention
measures might be suggested in temporary/contract workers of large quantity in public hospitals.

Conclusions

The NSP prevalence was quite high among Chinese public hospital workers, especially among tertiary hospital
workers and among clinicians. A variety of factors, including workload, ergonomic, individual and computer-
related factors, were associated with chronic NSP among public hospital workers. Attention might be paid to the
above factors screened out when exploring preventive measures for NSP.

Data availability
Data will not be shared publicly but could be accessed upon reasonable request from the corresponding author
(ayouwang@163.com).

SCIENTIFIC REPORTS |

(2020) 10:12311 |

https://doi.org/10.1038/s41598-020-69382-4



www.nature.com/scientificreports/

Received: 27 December 2019; Accepted: 7 July 2020
Published online: 23 July 2020

References

1.

2.
3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Koyuncu, N. & Karcioglu, O. Musculoskeletal complaints in healthcare personnel in hospital: an interdepartmental, cross-sectional
comparison. Medicine (Baltimore) 97, €12597. https://doi.org/10.1097/md.0000000000012597 (2018).

Hou, J. Y. & Shiao, J. S. Risk factors for musculoskeletal discomfort in nurses. J. Nurs. Res. 14, 228-236 (2006).

Zhang, Q., Dong, H., Zhu, C. & Liu, G. Low back pain in emergency ambulance workers in tertiary hospitals in China and its risk
factors among ambulance nurses: a cross-sectional study. BMJ Open 9, €029264. https://doi.org/10.1136/bmjopen-2019-029264
(2019).

. Dong, H., Zhang, Q,, Liu, G., Shao, T. & Xu, Y. Prevalence and associated factors of musculoskeletal disorders among Chinese

healthcare professionals working in tertiary hospitals: a cross-sectional study. BMC Musculoskelet. Disord. 20, 175. https://doi.
0rg/10.1186/s12891-019-2557-5 (2019).

. Blyth, E. M., Briggs, A. M., Schneider, C. H., Hoy, D. G. & March, L. M. The global burden of musculoskeletal pain-where to from

here?. Am. J. Public Health 109, 35-40. https://doi.org/10.2105/ajph.2018.304747 (2019).

. Williams, A. et al. Musculoskeletal conditions may increase the risk of chronic disease: a systematic review and meta-analysis of

cohort studies. BMC Med. 16, 167. https://doi.org/10.1186/s12916-018-1151-2 (2018).

. Joshipura, M. & Gosselin, R. A. Surgical burden of musculoskeletal conditions in low- and middle-income countries. World J.

Surg. https://doi.org/10.1007/s00268-018-4790-8 (2018).

. Woolf, A. D. & Akesson, K. Understanding the burden of musculoskeletal conditions. The burden is huge and not reflected in

national health priorities. BMJ 322, 1079-1080 (2001).

. Harcombe, H., McBride, D., Derrett, S. & Gray, A. Prevalence and impact of musculoskeletal disorders in New Zealand nurses,

postal workers and office workers. Aust. N. Z. J. Public Health 33, 437-441. https://doi.org/10.1111/j.1753-6405.2009.00425.x
(2009).

Mehrdad, R., Dennerlein, J. T., Haghighat, M. & Aminian, O. Association between psychosocial factors and musculoskeletal
symptoms among Iranian nurses. Am. J. Ind. Med. 53, 1032-1039. https://doi.org/10.1002/ajim.20869 (2010).

China National Health Committee. National Medical Service Data from January to November 2019. https://www.nhc.gov.cn/mohws
bwstjxxzx/s7967/202001/55¢9bcc9829e41278ea29d15e2ad10c1.shtml (2020).

Zhang, D. & Huang, H. Prevalence of work-related musculoskeletal disorders among sonographers in China: results from a national
web-based survey. J. Occup. Health 59, 529-541. https://doi.org/10.1539/joh.17-0057-OA (2017).

Wang, J. et al. Work-related musculoskeletal disorders and risk factors among Chinese medical staff of obstetrics and gynecology.
Int. ]. Environ. Res. Public Health https://doi.org/10.3390/ijerph14060562 (2017).

Smith, D. R., Wei, N., Zhao, L. & Wang, R. S. Musculoskeletal complaints and psychosocial risk factors among Chinese hospital
nurses. Occup. Med. (Lond.) 54, 579-582. https://doi.org/10.1093/occmed/kgh117 (2004).

Grimby-Ekman, A., Andersson, E. M. & Hagberg, M. Analyzing musculoskeletal neck pain, measured as present pain and periods
of pain, with three different regression models: a cohort study. BMC Musculoskelet. Disord. 10, 73. https://doi.org/10.1186/1471-
2474-10-73 (2009).

Eltayeb, S., Staal, J. B., Hassan, A. & de Bie, R. A. Work related risk factors for neck, shoulder and arms complaints: a cohort study
among Dutch computer office workers. J. Occup. Rehabil. 19, 315-322. https://doi.org/10.1007/s10926-009-9196-x (2009).

da Costa, B. R. & Vieira, E. R. Risk factors for work-related musculoskeletal disorders: a systematic review of recent longitudinal
studies. Am. J. Ind. Med. 53, 285-323. https://doi.org/10.1002/ajim.20750 (2010).

Information Committee of Chinese hospital association. Report of Chinese hospital information status 2018-2019. https://s5.51cto
.com/0ss/201909/11/17331f5ae98ea4b3191880c889a4efc9.pdf (2019).

. Hill, R. G. Jr,, Sears, L. M. & Melanson, S. W. 4000 clicks: a productivity analysis of electronic medical records in a community

hospital ED. Am. J. Emerg. Med. 31, 1591-1594. https://doi.org/10.1016/j.ajem.2013.06.028 (2013).

Klussmann, A., Gebhardt, H., Liebers, F. & Rieger, M. A. Musculoskeletal symptoms of the upper extremities and the neck: a cross-
sectional study on prevalence and symptom-predicting factors at visual display terminal (VDT) workstations. BMC Musculoskelet.
Disord. 9, 96. https://doi.org/10.1186/1471-2474-9-96 (2008).

Woods, V. Musculoskeletal disorders and visual strain in intensive data processing workers. Occup. Med. (Lond.) 55, 121-127.
https://doi.org/10.1093/occmed/kqi029 (2005).

Sillanpaa, J. et al. Effect of work with visual display units on musculo-skeletal disorders in the office environment. Occup. Med.
(Lond.) 53, 443451 (2003).

Wu, S., He, L., Li, J., Wang, J. & Wang, S. Visual display terminal use increases the prevalence and risk of work-related musculo-
skeletal disorders among Chinese office workers: a cross-sectional study. J. Occup. Health 54, 34-43 (2012).

Ministry of Health. Regulations for Hospital Level Classification. https://baike.baidu.com/item/%E5%8C%BB%E9%99%A2%E5%
88%86%E7%BA%A7%E7%AE%A1%E7%90%86%E5%8A%IE%E6%B3%95/420525?fr=aladdin (1989).

Central leading group for the reform of professional titles. Trial Regulations on the Positions of Health Care Professionals. https://
cyfd.cnki.com.cn/Article/N2005030091000014.htm (1987).

Kuorinka, I. et al. Standardised Nordic questionnaires for the analysis of musculoskeletal symptoms. Appl. Ergon. 18, 233-237
(1987).

Jia, N. et al. Prevalence and its risk factors for low back pain among operation and maintenance personnel in wind farms. BMC
Musculoskelet. Disord. 17, 314. https://doi.org/10.1186/s12891-016-1180-y (2016).

Yue, P, Xu, G, Li, L. & Wang, S. Prevalence of musculoskeletal symptoms in relation to psychosocial factors. Occup. Med. (Lond.)
64, 211-216. https://doi.org/10.1093/occmed/kqu008 (2014).

Xu, G. et al. Prevalence of low back pain and associated occupational factors among Chinese coal miners. BMC Public Health 12,
149. https://doi.org/10.1186/1471-2458-12-149 (2012).

Yang, L. et al. The introduction of a musculoskeletal disorders questionnaire-the questionnaire attached. Ind. Health Occup. Dis.
1, 25-31 (2009).

Hildebrandt, V. H., Bongers, P. M., van Dijk, E J., Kemper, H. C. & Dul, J. Dutch musculoskeletal questionnaire: description and
basic qualities. Ergonomics 44, 1038-1055. https://doi.org/10.1080/00140130110087437 (2001).

Feng, Q. Liu, S., Yang, L., Xie, M. & Zhang, Q. The prevalence of and risk factors associated with musculoskeletal disorders among
sonographers in central China: a cross-sectional study. PLoS ONE 11, e0163903. https://doi.org/10.1371/journal.pone.0163903
(2016).

Petersen, M. R. & Deddens, J. A. A comparison of two methods for estimating prevalence ratios. BM(C Med. Res. Methodol. 8, 9.
https://doi.org/10.1186/1471-2288-8-9 (2008).

Localio, A. R., Margolis, D. J. & Berlin, J. A. Relative risks and confidence intervals were easily computed indirectly from multivari-
able logistic regression. J. Clin. Epidemiol. 60, 874-882. https://doi.org/10.1016/j.jclinepi.2006.12.001 (2007).

Spiegelman, D. & Hertzmark, E. Easy SAS calculations for risk or prevalence ratios and differences. Am. J. Epidemiol. 162, 199-200.
https://doi.org/10.1093/aje/kwil88 (2005).

SCIENTIFIC REPORTS |

(2020) 10:12311 | https://doi.org/10.1038/s41598-020-69382-4


https://doi.org/10.1097/md.0000000000012597
https://doi.org/10.1136/bmjopen-2019-029264
https://doi.org/10.1186/s12891-019-2557-5
https://doi.org/10.1186/s12891-019-2557-5
https://doi.org/10.2105/ajph.2018.304747
https://doi.org/10.1186/s12916-018-1151-2
https://doi.org/10.1007/s00268-018-4790-8
https://doi.org/10.1111/j.1753-6405.2009.00425.x
https://doi.org/10.1002/ajim.20869
http://www.nhc.gov.cn/mohwsbwstjxxzx/s7967/202001/55e9bcc9829e41278ea29d15e2ad10c1.shtml
http://www.nhc.gov.cn/mohwsbwstjxxzx/s7967/202001/55e9bcc9829e41278ea29d15e2ad10c1.shtml
https://doi.org/10.1539/joh.17-0057-OA
https://doi.org/10.3390/ijerph14060562
https://doi.org/10.1093/occmed/kqh117
https://doi.org/10.1186/1471-2474-10-73
https://doi.org/10.1186/1471-2474-10-73
https://doi.org/10.1007/s10926-009-9196-x
https://doi.org/10.1002/ajim.20750
https://s5.51cto.com/oss/201909/11/17331f5ae98ea4b3191880c889a4efc9.pdf
https://s5.51cto.com/oss/201909/11/17331f5ae98ea4b3191880c889a4efc9.pdf
https://doi.org/10.1016/j.ajem.2013.06.028
https://doi.org/10.1186/1471-2474-9-96
https://doi.org/10.1093/occmed/kqi029
https://baike.baidu.com/item/%E5%8C%BB%E9%99%A2%E5%88%86%E7%BA%A7%E7%AE%A1%E7%90%86%E5%8A%9E%E6%B3%95/420525?fr=aladdin
https://baike.baidu.com/item/%E5%8C%BB%E9%99%A2%E5%88%86%E7%BA%A7%E7%AE%A1%E7%90%86%E5%8A%9E%E6%B3%95/420525?fr=aladdin
http://cyfd.cnki.com.cn/Article/N2005030091000014.htm
http://cyfd.cnki.com.cn/Article/N2005030091000014.htm
https://doi.org/10.1186/s12891-016-1180-y
https://doi.org/10.1093/occmed/kqu008
https://doi.org/10.1186/1471-2458-12-149
https://doi.org/10.1080/00140130110087437
https://doi.org/10.1371/journal.pone.0163903
https://doi.org/10.1186/1471-2288-8-9
https://doi.org/10.1016/j.jclinepi.2006.12.001
https://doi.org/10.1093/aje/kwi188

www.nature.com/scientificreports/

36. Textor, J., van der Zander, B., Gilthorpe, M. S., Liskiewicz, M. & Ellison, G. T. Robust causal inference using directed acyclic graphs:
the R package “dagitty”. Int. J. Epidemiol. 45, 1887-1894. https://doi.org/10.1093/ije/dyw341 (2016).

37. Shrier, I. & Platt, R. W. Reducing bias through directed acyclic graphs. BMC Med. Res. Methodol. https://doi.org/10.1186/1471-
2288-8-70 (2008).

38. Westreich, D. & Greenland, S. The table 2 fallacy: presenting and interpreting confounder and modifier coefficients. Am. J. Epide-
miol. 177, 292-298. https://doi.org/10.1093/aje/kws412 (2013).

39. Noormohammadpour, P., Farahbakhsh, E,, Rostami, M. & Kordi, R. Prevalence of neck pain among athletes: a systematic review.
Asian Spine J. 12, 1146-1153. https://doi.org/10.31616/asj.2018.12.6.1146 (2018).

40. Long, M. H., Bogossian, F. E. & Johnston, V. The prevalence of work-related neck, shoulder, and upper back musculoskel-
etal disorders among midwives, nurses, and physicians: a systematic review. Workplace Health Saf. 61, 223-229. https://doi.
0rg/10.1177/216507991306100506 (2013) ((quiz 230)).

41. Oude Hengel, K. M., Visser, B. & Sluiter, J. K. The prevalence and incidence of musculoskeletal symptoms among hospital physi-
cians: a systematic review. Int. Arch. Occup. Environ. Health 84, 115-119. https://doi.org/10.1007/s00420-010-0565-8 (2011).

42. Cote, P. et al. The burden and determinants of neck pain in workers: results of the bone and joint decade 2000-2010 task force on
neck pain and its associated disorders. J. Manip. Physiol. Ther. 32, S70-86. https://doi.org/10.1016/j.jmpt.2008.11.012 (2009).

43. Epstein, S. et al. Prevalence of work-related musculoskeletal disorders among surgeons and interventionalists: a systematic review
and meta-analysis. JAMA Surg. 153, e174947. https://doi.org/10.1001/jamasurg.2017.4947 (2018).

44. Stanton, T.R. et al. After an episode of acute low back pain, recurrence is unpredictable and not as common as previously thought.
Spine (Phila Pa 1976) 33, 2923-2928. https://doi.org/10.1097/BRS.0b013e31818a3167 (2008).

45. Scott, N. A., Moga, C. & Harstall, C. Managing low back pain in the primary care setting: the know-do gap. Pain Res. Manag. 15,
392-400 (2010).

46. Mirtz, T. A. & Greene, L. Is obesity a risk factor for low back pain? An example of using the evidence to answer a clinical question.
Chiropr. Osteopat. 13, 2. https://doi.org/10.1186/1746-1340-13-2 (2005).

47. Indahl, A. Low back pain: diagnosis, treatment, and prognosis. Scand. J. Rheumatol. 33, 199-209. https://doi.org/10.1080/03009
740410006916 (2009).

48. Koes, B. W. et al. An updated overview of clinical guidelines for the management of non-specific low back pain in primary care.
Eur. Spine J. 19, 2075-2094. https://doi.org/10.1007/s00586-010-1502-y (2010).

49. Burton, A. K. et al. Chapter 2. European guidelines for prevention in low back pain: November 2004. Eur. Spine J. 15 Suppl 2,
$136-5168. https://doi.org/10.1007/s00586-006-1070-3 (2006).

50. van Tulder, M. et al. Chapter 3 European guidelines for the management of acute nonspecific low back pain in primary care. Eur.
Spine J. 15, s169-s191. https://doi.org/10.1007/s00586-006-1071-2 (2006).

51. Mahmoud, N. E, Hassan, K. A., Abdelmajeed, S. F,, Moustafa, I. M. & Silva, A. G. The relationship between forward head posture
and neck pain: a systematic review and meta-analysis. Curr. Rev. Musculoskelet. Med. 12, 562-577. https://doi.org/10.1007/s1217
8-019-09594-y (2019).

52. Pirani, E. & Salvini, S. Is temporary employment damaging to health? A longitudinal study on Italian workers. Soc. Sci. Med. 124,
121-131. https://doi.org/10.1016/j.socscimed.2014.11.033 (2015).

Acknowledgements

The study was funded by Shouguang People’s Hospital, Health Commission of Weifang City (wfwsjk_2019_201)
and Health Commission of Shandong Province (2016WS0593). Authors would like to thank all the participants
in the study.

Author contributions

H.D. designed the study and drafted the manuscript. Q.Z. contributed to the study design and conducted data
analysis. G.L. and T.S. contacted the participants, contributed to data collection and paper revising. All the
authors participated in the data collection, paper revising and final approval of the version to be published.

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to H.D.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2020

SCIENTIFIC REPORTS |

(2020) 10:12311 | https://doi.org/10.1038/s41598-020-69382-4


https://doi.org/10.1093/ije/dyw341
https://doi.org/10.1186/1471-2288-8-70
https://doi.org/10.1186/1471-2288-8-70
https://doi.org/10.1093/aje/kws412
https://doi.org/10.31616/asj.2018.12.6.1146
https://doi.org/10.1177/216507991306100506
https://doi.org/10.1177/216507991306100506
https://doi.org/10.1007/s00420-010-0565-8
https://doi.org/10.1016/j.jmpt.2008.11.012
https://doi.org/10.1001/jamasurg.2017.4947
https://doi.org/10.1097/BRS.0b013e31818a3167
https://doi.org/10.1186/1746-1340-13-2
https://doi.org/10.1080/03009740410006916
https://doi.org/10.1080/03009740410006916
https://doi.org/10.1007/s00586-010-1502-y
https://doi.org/10.1007/s00586-006-1070-3
https://doi.org/10.1007/s00586-006-1071-2
https://doi.org/10.1007/s12178-019-09594-y
https://doi.org/10.1007/s12178-019-09594-y
https://doi.org/10.1016/j.socscimed.2014.11.033
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Prevalence of neckshoulder pain among public hospital workers in China and its associated factors: a cross-sectional study
	Anchor 2
	Anchor 3
	Methods
	Participants. 
	Questionnaire. 
	Statistical analysis. 

	Results
	Discussion
	Conclusions
	References
	Acknowledgements


