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Background: Although pain is commonly observed among medical staff, studies on pain among intensive care unit personnel are
uncommon, especially intensive care unit (ICU) doctors and workers. Moreover, few studies have focused on the prevalence of pain
and the associated factors.
Purpose: The aim of this study was to estimate the prevalence of pain among ICU personnel (including doctors, nurses and workers)
and explore the risk factors for their pain.
Methods: We conducted an online survey that included sociodemographic and work-related items and questions about pain,
ergonomics, and psychological factors. We used the short version of the validated Depression–Anxiety–Stress Scale (DASS-21) to
assess the relationship between pain and mental disorders. All ICU personnel at West China Hospital of Sichuan University
participated in this study.
Results: A total of 356 ICU personnel were included in the final analysis. The prevalence of pain was 72.2% among ICU nurses,
64.4% among ICU doctors and 52.9% among ICU workers. The most frequent location of pain was the lower back among nurses
(65.9%) and workers (47.1%) and the neck among doctors (49.1%). The factors contributing to pain among ICU personnel were
bending or twisting the neck, high levels of psychological fatigue, low self-perceived health status, female sex and high body mass
index (BMI). Moreover, participants with pain indicated significantly higher depression (p ≤ 0.001), anxiety (p ≤ 0.001), and stress
levels (p = 0.002) than those without pain.
Conclusion: This study indicates that ICU personnel exhibit a high prevalence of pain. Many factors, especially psychosocial and
ergonomic factors, contribute to pain levels among ICU personnel and the poorer mental health levels observed in those experiencing
pain. Therefore, disease prevention and health promotion measures are needed to protect the health of ICU personnel.
Keywords: occupational health, intensive care unit, cross-sectional studies, mental health

Introduction
An intensive care unit (ICU) provides rescue and treatment for critically ill patients, and the workers in this environment
are exposed to the highest occupational risk in terms of ergonomic injuries.1 According to previous reports, ICU
personnel experience more work-related musculoskeletal disorders (WRMDs) than do the medical staff of other
wards.2 WRMDs are common among health care workers and defined as musculoskeletal disorders caused by work-
related events.3 WRMDs rarely lead to life-threatening conditions, but they can significantly impact one’s quality of life,4

cause losses of labor time or increases in absenteeism, increase work restrictions,5 and increase the financial burden on
the individual, organization and society.6

For ICU personnel, especially nurses, WRMDs are a major occupational health problem associated with physical and
psychosocial factors, such as long periods of standing, heavy workloads, shift work, caring for patients with
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comorbidities, frequent emergency conditions and deaths,7 which increase ICU personnel susceptibility to WRMDs.8 In
China, approximately 97% of ICU nurses experienced at least one WRMD within the previous year.9 In Turkey, data
from 51 ICUs showed that a considerably high proportion (95.9%) of 323 ICU nurses reported experiencing WRMDs
and revealed that the areas with the highest prevalence of musculoskeletal symptoms were the legs, lower back and
back.8 In contrast, few studies have reported on the prevalence of head and abdomen pain in ICU personnel. In East Asia
(China, Japan, and South Korea), a high prevalence of migraines is observed, with 11–20% of women and 6.0% of men
in the general population,10 and although this issue is worthy of further study, it has received limited attention. In the
ICU, nurses are frequently required to push, pull, elevate and bend their patients, sometimes with the help of workers,
while doctors are primarily responsible for the management of patients. Although these features of working in an ICU
might contribute to variations in the experience of pain among ICU personnel, the prevalence of pain among doctors and
workers is poorly understood.

In addition to musculoskeletal diseases, medical staff are frequently diagnosed with mental health issues.11–13

Fangqiong Tian’s research suggested that the incidence of fatigue among Chinese physicians was 83.70%.11 In a study
of 558 Poland registered nurses, as many as 77.1% described their perceived overall level of stress caused by work as
very high.12 A study in 2007 demonstrated that 46.5% of critical care physicians and 30% of critical care nurses were at
risk for burnout.13 The intense environment of the ICU leads to higher demands for physical strength and mental stability
among medical staff.9 However, ICU personnel may also suffer from pain resulting from mental issues, and this effect is
not well known.

The objective of this study was to investigate the prevalence of pain in different work positions and identify factors
related to pain, including individual, physical and psychosocial factors, among ICU personnel at West China Hospital of
Sichuan University.

Materials and Methods
Methods
The cross-sectional survey period lasted for 4 weeks from January to February 2022. The Research Ethics Committee of
West China Hospital of Sichuan University approved the research procedures before the study commenced. The online
survey was anonymous, and informed consent was obtained when participants accessed the online link. The study was
conducted in accordance with the Declaration of Helsinki.

Participants
According to the prevalence of musculoskeletal disease, the quantity of independent variables in the logistic regression
and the response rate, we included all ICU personnel from West China Hospital (including doctors, nurses and workers);
we only excluded those workers who refused to participate in the study. West China Hospital of Sichuan University is the
largest tertiary hospital in Western China, and 356 valid questionnaires were ultimately included in the analysis.

Questionnaire
The survey was conducted in the form of an online questionnaire that was developed using Chinese-based questionnaire
software powered by www.wjx.cn (a platform providing functions equivalent to those provided by Amazon Mechanical
Turk). The software generated an online link and a quick-response 2D image code, which was scanned by the WeChat
app on a mobile device by participants to access and complete the questionnaire. The questionnaires contained required
fields to prevent incomplete responses, and each WeChat account was only allowed to fill in the questionnaire once.

The research questionnaire consisted of three sections. Section 1 addressed demographic information, as well as job-
related questions, including age, gender, height, weight, marital status, smoking, shift work, work profession (doctors,
nurses or workers), and work experience in the ICU. In addition, ergonomic factors mainly derived from the Chinese
version of the Dutch Musculoskeletal Questionnaire were also introduced in the questionnaire.14 Section 2 contained
questions about pain level according to previously described methods.15 All research participants needed to answer the
following question: “Do you have any pain?” The answer options were as follows: “No”, “Yes, acute pain”, and “Yes,
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chronic pain (defined as pain for 3 months or longer)”. Only participants who claimed to have pain were then asked to
identify the location and severity of their pain. We used a numeric rating scale (NRS) ranging from 1 to 10 to assess the
severity of pain (≥1 and <4 equal to mild pain, ≥4 and <7 equal to moderate pain, and ≥7 and ≤10 equal to severe pain).
In addition, research participants with pain were also asked if they took any analgesic measures. In the third and last
section, all research participants were asked to address psychosocial factors based on the short version of the Depression–
Anxiety–Stress–Survey (DASS-21), which consists of 21 items and has shown good reliability and validity. Depending
on the scores, the responses were divided into normal, mild, moderate, severe, very severe depression, anxiety and stress
levels.16–18 We used the validated Chinese version of the DASS-21 for this study, and we collected information related to
the participants’ job satisfaction (low, medium, high), psychological fatigue (low, medium, and high) and self-perceived
health status (very good, generally good, generally bad, and very bad).

Statistical Analysis
Data analysis was performed with SPSS 25.0. The mean, standard deviation and percentages were used to describe the
data. Differences between participant groups were tested using independent samples t-tests, chi-square tests, or rank-sum
tests. The relationship between individual, physical, and psychological factors and pain was first validated by univariate
logistic regression analysis. According to the number of independent variables and the number of samples with pain, we
included those with values of p≤0.2 in the univariate analysis in the multivariate logistic regression analysis. ORs and
95% CIs were calculated to evaluate the effect of risk factors on pain. The statistical significance was set at a level of
P<0.05.

Results
A total of 361 ICU personnel (257 nurses, 87 doctors and 17 workers) completed our questionnaire, and the response rate
was 90.7%. Five nurses were excluded from the sample because they provided inconsistent or nonlogical answers.
Therefore, the final number of valid questionnaires included in the analysis was 356, including 252 nurses, 87 doctors
and 17 workers. The mean age of ICU nurses was 25.9±5.1 years, which was younger than that of ICU doctors (33.8±5.9;
p<0.001) and ICU workers (44.3±6.0; p<0.001). The proportion of females was higher among nurses (80.2%) than
doctors (55.2%; p<0.001). Fewer nurses were married (57.5%) than were doctors (75.9%; p=0.002) and workers (100%;
p=0.001). Regarding ergonomic factors, nurses were exposed to a higher percentage of these factors than were doctors,
such as walking for long periods of time and the frequency of bending at the trunk, heavy or awkward lifting, and
bending or twisting of the neck (p<0.001 in all the factors above). Significant differences were not observed among the
three groups in terms of their smoking status, ICU personnel work experience, or shift work experience (Table 1).

The prevalence of pain was 72.2% among nurses, 64.4% among doctors and 52.9% among workers, and there were no
significant differences found among the groups. Among ICU personnel who had pain, the prevalence of chronic pain was
78.6% among nurses, 85.7% among doctors and 100% among workers; however, significant differences were not observed
among the nurse, doctor and worker groups. The most frequent locations of pain were the lower back among nurses (65.9%)
and workers (47.1%) and the neck among doctors (49.1%). Significant differences in the frequency of pain in the low back
(65.9% vs 43.7%; p=0.001), shoulder (37.7% vs 24.1%; p=0.022) and lower limbs (40.5% vs 17.2%; p<0.001) were observed
between ICU nurses and doctors. Similarly, significant differences in the frequency of pain in the upper back (25.0% vs 0.00%;
p=0.039) were observed between ICU nurses and workers. Most of the ICU nurses (46.4%) indicated that their pain severity
was mild, while most of the ICU doctors (33.3%; P=0.004) and workers (29.4%; P=0.02) indicated that their pain severity was
moderate. The rates of analgesic treatment measures used by nurses, doctors and workers were 44.0%, 41.1% and 66.7%,
respectively, and the pain control satisfaction rates of nurses, doctors and workers were 36.8%, 35.7% and 22.2%, respectively
(Table 2). In terms of the DASS-21, the rank-sum test revealed significant differences among all three subscales (depression,
anxiety and stress scale) when the pain and nonpain groups were compared (Table 3).

In the univariate regression analysis, sex, BMI, marital status, and ICU work experience were associated with pain
level among ICU personnel. Regarding ergonomic factors, the frequent bending of the trunk, heavy or awkward lifting
and bending or twisting of the neck were all statistically associated with pain. The univariate analysis also showed that
job satisfaction, psychological fatigue and self-perceived health status were all associated with pain, while the
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multivariate logistic regression analysis revealed that sex, BMI, bending or twisting of the neck, psychological fatigue
and self-perceived health status were independently associated with pain among ICU personnel (Table 4).

Discussion
This study indicates that ICU personnel have a high prevalence of pain, with 72.7%, 64.4%, and 52.9% of ICU nurses, ICU
doctors, and ICU workers reporting pain, respectively. The lower back and neck were frequently affected regions, which is
consistent with reports from Hunan9 and Xinjiang19 (China), Malaysia,20 Nigeria21 and Iran.22 The salient point is that
although almost half of the affected individuals reported using analgesic measures for treatment (44.0%, 41.1% and 66.7% of
nurses, doctors and workers, respectively), the level of pain control satisfaction was low (36.8%, 35.7% and 22.2% of nurses,
doctors and workers, respectively). We also found that those with pain had higher depression, anxiety, and stress levels. The
risk factors for ICU personnel pain were individual factors (female sex and high BMI), ergonomic factors (bending or twisting
of the neck) and psychosocial factors (high levels of psychological fatigue and low levels of self-perceived health status).

Table 1 Characteristics of Medical Staff in the Intensive Care Unit

Nurses Doctors P value* Workers P value**

Total number of subjects 252 87 17
Age (years) 29.5±5.1 33.8±5.9 <0.001 44.3±6.0 <0.001

Sex

Male 50 (19.8%) 39 (44.8%)
<0.001

4 (23.5%)
0.956

Female 202 (80.2%) 48 (55.2%) 13 (76.5%)

BMI

<18.5 (Underweight) 25 (9.9%) 5 (5.7%)
0.014

0 (0%)
0.152

18.5–23.9 (Normal weight) 190 (75.4%) 55 (63.2%) 11 (64.7%)

24.0–27.9 (Overweight) 30 (11.9%) 25 (28.7%) 3 (17.6%)
≥28.0 (Obesity) 7 (2.8%) 2 (2.3%) 3 (17.6%)

Marital status

Never married 107 (42.5%) 21 (24.1%)
0.002

0 (0%)
0.001

Married 145 (57.5%) 66 (75.9%) 17 (100%)

Smoking

Never smoked 245 (95.6%) 83 (95.4%)
1.000

16 (94.1%)
1.000

Smoker 11 (4.4%) 4 (4.6%) 1 (5.9%)

Work experience as an ICU personnel (years)

<1 year 55 (21.8%) 23 (26.4%)
0.810

2 (11.8%)
0.868

≥1 and <5 years 56 (22.2%) 12 (13.8%) 6 (35.3%)

≥5 and <10 years 73 (29.0%) 31 (35.6%) 6 (35.3%)

≥10 years 68 (27.0%) 21 (24.1%) 3 (17.6%)
Whether takes shift work?

Yes (Shift work) 225 (89.3%) 74 (85.1%)
0.292

14 (82.4%)
0.631

No (Day work) 27 (10.7%) 13 (14.9%) 3 (17.6%)
Forms of work

Day work 26 (10.3%) 13 (14.9%)
<0.001

3 (17.6%)
0.323

Night shift ≤4 times a month 25 (9.9%) 17 (19.5%) 2 (11.8%)
Night shift 5–10 times a month 132 (52.4%) 54 (62.1%) 3 (17.6%)

Night shift >10 times a month 69 (27.4%) 3 (3.4%) 9 (52.9.%)

Ergonomic factors
Walking for long periods of time (Yes) 235 (93.3%) 59 (67.8%) <0.001 15 (88.2%) 0.770

Frequent bending of the trunk (Yes) 231 (91.7%) 53 (60.9%) <0.001 14 (82.4%) 0.387

Heavy or awkward lifting (Yes) 198 (78.6%) 26 (29.9%) <0.001 16 (94.1%) 0.220
Bending or twisting of the neck (Yes) 206 (81.7%) 47 (54.0%) <0.001 14 (82.4%) 1.000

Notes: *P value between ICU nurses and doctors. **P value between ICU nurses and workers.
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Reports indicate that the prevalence of lower back pain among ICU nurses worldwide over the last year ranged from
34.5%22 to 100%,21,23 with nursing positions in critical care units requiring considerably higher levels of physical
exertion, such as long periods of standing for hours, heavy workloads, shift work, patients with complex health problems,
and frequent emergency conditions and death; thus, the risk level of ICU nurses is much higher than that of nurses who
work in other units.8 Moreover, limited data are available on the pain levels experienced by ICU doctors and workers

Table 2 Pain Characteristics of Medical Staff in the Intensive Care Unit

Nurses Doctors P value* Workers P value**

Total number of subjects 252 87 17
Number of respondents with pain 182 (72.2%) 56 (64.4%) 0.167 9 (52.9%) 0.156

Type of pain

Acute pain 39 (21.4%) 8 (14.3%) 0.240 0 (0.0%) 0.208
Chronic pain 143 (78.6%) 48 (85.7%) 100 (100.0%)

Location of pain

Low back 166 (65.9%) 38 (43.7%) 0.001 8 (47.1%) 0.116
Neck 105 (41.7%) 43 (49.4%) 0.208 5 (29.4%) 0.320

Chest 14 (4.6%) 3 (3.4%) 0.437 0 (0.0%) 0.664
Upper back 63 (25%) 21 (24.1%) 0.872 0 (0.0%) 0.039

Shoulder 95 (37.7%) 21 (24.1%) 0.022 5 (29.4%) 0.494

Lower limbs 102 (40.5%) 15 (17.2%) <0.001 3 (17.6%) 0.062
Upper limbs 22 (8.7%) 6 (6.9%) 0.592 1 (5.9%) 1.000

Head 39 (15.5%) 11 (12.6%) 0.521 2 (11.8%) 0.940

Abdomen 11 (4.4%) 3 (3.4%) 0.711 0 (0.0%) 0.810
Other location 29 (11.5%) 9 (10.3%) 0.767 0 (0.0%) 0.282

Severity of pain

Mild 117 (46.4%) 22 (25.3%) 0.004 3 (17.6%) 0.020
Moderate 57 (22.6%) 29 (33.3%) 5 (29.4%)

Severe 8 (3.2%) 5 (5.7%) 1 (5.9%)

Number of respondents with satisfactory pain control 67 (36.8%) 20 (35.7%) 0.881 2 (22.2%) 0.593
Number of respondents who have used analgesic measures 80 (44.0%) 23 (41.1%) 0.703 6 (66.7%) 0.320

Notes: *P value between ICU nurses and doctors. **P value between ICU nurses and workers.

Table 3 DASS-21 Subscale Scores of Medical Staff in the Intensive Care Unit

Pain No Pain P value

Total number of subjects 247 109
Depression

Normal 97 (39.3%) 72 (66.1%)
<0.001

Mild 46 (18.6%) 21 (19.3%)
Moderate 85 (34.4%) 14 (12.8%)

Severe 19 (17.7%) 2 (1.8%)

Anxiety
Normal 52 (21.1%) 54 (49.5%)

<0.001

Mild 14 (5.7%) 5 (4.6%)

Moderate 100 (40.5%) 34 (31.2%)
Severe 36 (14.6%) 8 (8.3%)

Very severe 45 (18.2%) 7 (6.4%)

Stress
Normal 209 (84.6%) 105 (96.3%)

0.002

Mild 11 (4.5%) 2 (1.8%)

Moderate 17 (6.9%) 0 (0.0%)
Severe 10 (4.0%) 2 (1.8%)

Journal of Pain Research 2022:15 https://doi.org/10.2147/JPR.S366536

DovePress
1753

Dovepress Wang et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


worldwide. In our study, the prevalence of lower back pain was 65.9% among ICU nurses, 43.7% among doctors, and
47.1% among workers, thus indicating a high prevalence level among nurses, as well as doctors and workers.
Consequently, ICU doctors and workers should receive greater attention in terms of pain. Previous studies have generally
focused on musculoskeletal pain; however, our study also included the presence of head and abdomen pain. The
prevalence of head pain among ICU personnel was 15.5% among ICU nurses, 12.6% among ICU doctors and 11.8%

Table 4 Univariate and Multivariate Logistic Regression Analyses of Pain Risk Factors Among ICU Personnel

Univariate Multivariate

Factors OR 95% CI P value OR 95% CI P value
Age 1.032 0.994–1.071 0.097 1.023 0.938–1.115 0.609

Sex (1=Male, 0=Female) 0.390 0.238–0.638 <0.001 0.452 0.240–0.853 0.014*

BMI
<18.5 (Underweight) 1 1

18.5–23.9 (Normal weight) 2.710 1.259–5.836 0.011 4.610 1.825–11.644 0.001*

24.0–27.9 (Overweight) 2.053 0.833–5.057 0.118 4.296 1.365–13.518 0.013*
≥28.0 (Obesity) 1.000 0.262–3.815 1.000 2.273 0.431–11.981 0.333

Married (1=Married, 0=Never married) 1.941 1.222–3.083 0.005 1.550 0.711–3.380 0.271
Smoking (1=Yes, 0=No) 1.963 0.548–7.033 0.300

Profession

Nurses 1 1
Doctors 0.695 0.414–1.167 0.168 0.758 0.340–1.688 0.497

Workers 0.433 0.161–1.166 0.098 0.472 0.082–2.708 0.399

Work experience
≤1 year 1 1

≥1 and <5 years 1.354 0.709–2.587 0.359 0.866 0.386–2.041 0.742

≥5 and <10 years 2.172 1.178–4.008 0.013 1.805 0.685–4.756 0.232
≥10 years 3.198 1.622–6.302 0.001 1.888 0.534–6.678 0.324

Whether takes shift work? (1=Yes, 0=No) 0.754 0.363–1.558 0.446

Forms of work
Day work 1

Night shift ≤4 times a month 0.686 0.271–1.736 0.426

Night shift =5–10 times a month 0.693 0.327–1.469 0.339
Night shift >10 times a month 1.158 0.491–2.733 0.738

Ergonomic factors

Walking for long periods of time (1=Yes, 0=No) 1.831 0.977–3.433 0.059 1.272 0.497–3.256 0.671
Frequent bending of the trunk (1=Yes, 0=No) 2.105 1.183–3.745 0.011 0.868 0.327–2.305 0.777

Heavy or awkward lifting (1=Yes, 0=No) 2.071 1.295–3.314 0.002 1.381 0.656–2.909 0.396

Bending or twisting of the neck (1=yes, 0=no) 2.500 1.517–4.119 <0.001 4.068 1.891–8.751 <0.001*
Psychosocial factors

Psychological fatigue

Low 1 1
Medium 4.273 1.913–9.544 <0.001 3.427 1.276–9.206 0.015 *

High 4.972 2.142–11.536 <0.001 3.023 1.079–8.475 0.035 *

Job satisfaction
Low 1 1

Medium 0.584 0.213–1.602 0.296 1.244 0.378–4.093 0.719

High 0.283 0.099–0.809 0.018 0.657 0.182–2.369 0.521
Health condition

Very bad 1 1

Generally bad 0.326 0.121–0.876 0.026 0.293 0.093–0.923 0.036*
Generally good 0.160 0.059–0.431 <0.001 0.171 0.050–0.580 0.005*

Very good 0.061 0.018–0.210 <0.001 0.046 0.010–0.211 <0.001*

Note: *P < 0.05 indicated a statistically significant difference.
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among ICU workers; these values are comparable to those found among the general East Asian population10 and
undergraduate nursing students in Hong Kong;24 Thus, this issue warrants further attention.

We found that bending or twisting of the neck was associated with pain and that the neck was the main body location
where ICU doctors reported feeling pain. As doctors and nurses use computers more widely in hospitals, ergonomic
factors such as computer use posture, the suitability of computer tables and chairs, and mouse features have had
increasingly serious effects on neck and shoulder pain.25 ICU nurses also frequently twist their necks to pay attention
to monitors. Similarly, doctors and nurses in critical care units hold their neck and shoulders in a fixed position for a long
time, which can lead to fatigue and pain.26 In our study, the frequent bending of the trunk and heavy or awkward lifting
was significantly associated with pain in the univariate analysis, although this association was not found in the multi-
variate logistic regression analysis. This change in outcome is probably because the ICU personnel as a group work
together to turn over and transport patients, especially nurses and workers, and this cooperation attenuates the effect of
frequently bending one’s trunk and heavy or awkward lifting on pain level among ICU personnel. In addition, suitable
personal protection methods are not currently available for neck and shoulder pain among ICU personnel.

Psychosocial factors (high levels of psychological fatigue and low levels of self-perceived health status) have also
been shown to be associated with pain in ICU personnel. This finding indicates that ICU personnel who were dissatisfied
with their health status were more prone to complain about pain. High levels of psychological fatigue could negatively
impact a person’s physical and mental health at work and increase the possibility of injury among medical staff.27–30

Regarding pain level among a special occupational group, the same result has been observed. A study of 4500 Iranian
industrial workers showed that psychosocial factors at work, such as fatigue and stress, largely contributed to the
development of lower back pain.31 The health of medical staff may affect the safety of patients through medical errors,
thereby increasing the risk of hospital-associated infection transmission.32–35

In addition, our study also showed that ICU personnel with pain had significantly higher levels of depression, anxiety
and stress than did participants who reported having no pain. Previous reports have indicated that pain and depression are
related in terms of brain regions and neurological function systems and that pain relief may relieve depression and vice
versa.36,37 These findings illustrate a potential link between mental health and pain. However, we must take into account
that other factors in addition to pain also affect mental health. Since December 2019, coronavirus disease 2019 (COVID-19)
has become a global pandemic,38 which has introduced additional psychological burdens for ICU personnel, including fear
of being infected, inability to rest, inability to care for one’s family, struggling with difficult emotions, witnessing more
frequent end-of-life decisions, and making difficult ethical decisions.39 A previous study revealed that a high percentage
(94.4%) of frontline medical workers working in COVID-19 treatment centers had negative emotional reactions.40 Both the
COVID-19 pandemic and the critical care setting are situations that present high levels of psychological risks for health care
providers.39 Our findings encourage clinicians and occupational health staff to identify these mental health issues early to
reduce the level of pain-related problems for ICU personnel.

We also found that sex and BMI are associated with pain. Regarding BMI, this finding is consistent with a previous study
showing that BMI is positively associated with musculoskeletal pain.41 Epidemiological studies have linked high BMI to
pain; however, these studies have not provided any factors to explain this association. Moreover, our study showed that
female sex is a risk factor for pain, which is consistent with previous findings indicating the important role of sex in pain
reporting.42,43 The influence of sex is expected because women are smaller in stature and have less muscle strength than men,
and more physically demanding occupations correspond to a higher risk of pain.44 To reduce pain among ICU personnel,
a multifactorial approach that includes ergonomic and psychosocial interventions should be considered in the future.

As with every study, our work had some limitations. First, we used self-reported measures and retrospective
questionnaires. To obtain accurate results, honest responses from the participants were necessary. Second, our study
sample was small (n=356), mainly due to the low number of workers. Our study is not necessarily representative of
all ICU personnel in China, and more research is needed to determine a more accurate prevalence of pain and its risk
factors. Third, participants completing the DASS-21 scale may have been currently suffering from or suffered pain in
the past; however, this test can only reflect the mental health situation of the participants at the time they completed
the scale questions. We could not determine the causal relationship between pain and anxiety, depression, and stress,
and we only included the DASS-21 responses in the difference analysis but not the regression analysis; all of which
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are further limitations of our research. Last, it is necessary to conduct a prospective cohort study design with a larger
sample size in the future to provide more reliable research evidence for pain among medical staff in China.

Conclusion
This study reveals the high prevalence of pain among ICU personnel. Psychosocial factors, such as psychological fatigue,
and ergonomic factors, such as bending or twisting the neck, play important roles in the development of pain. In addition,
ICU personnel with pain have significantly higher rates of positivity for mental disorders. However, whether their pain is
the main cause of their increased levels of depression, anxiety or stress has not been clarified. Thus, measures are needed
to prevent musculoskeletal and psychiatric disorders and to ensure the health of ICU personnel.
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