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Fatigue has gradually become an important factor affecting the health and work quality of healthcare
workers. However, the occurrence of fatigue and related factors in the context of heavy workloads and
strained doctor-patient relationships have not been adequately studied in Northeast China. The current
study aims to assess the situation of fatigue among healthcare workers in tertiary general hospitals in
Northeast China, and to further analyze the influencing factors of fatigue among healthcare workers
(doctors and nurses as a whole), doctors and nurses from various perspectives. A cross-sectional

survey was conducted among healthcare workers who met the inclusion criteria in two tertiary general
hospitals in Dalian, Liaoning Province, Northeast China. The survey data collected in the structured
questionnaire include fatigue, general demographic characteristics, work situation, perceived stress,
insomnia symptoms, workplace violence, anxiety symptoms, depressive symptoms, family function,
and doctor-patient relationship. A binary logistic regression model was applied to analyze the
independent influencing factors of fatigue. A total of 1004 healthcare workers were included in this
study (503 doctors and 501 nurses). The prevalence of fatigue was 53.9% for healthcare workers, with
rates of 52.3% for doctors, and 55.5% for nurses. Binary logistic regression analysis showed that health
status, perceived stress, insomnia symptoms, anxiety symptoms, and doctor-patient relationship
were influencing factors of fatigue among healthcare workers, doctors, and nurses. Chronic pain was
an influencing factor for fatigue among healthcare workers and nurses. Depressive symptoms were

an influencing factor for fatigue for healthcare workers and doctors. Night shift frequency was an
influencing factor for fatigue for nurses. In Northeast China, tertiary general hospitals have a relatively
high prevalence of fatigue among healthcare workers, especially among nurses. Fatigue was influenced
by various factors such as health status, perceived stress, insomnia symptoms, anxiety symptoms, and
doctor-patient relationships. It is necessary to raise awareness of fatigue among healthcare workers,
particularly healthcare workers with risk factors, and to develop targeted and effective intervention
measures aimed at reducing fatigue.
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Fatigue is defined as a subjective unpleasant symptom, encompassing a spectrum from tiredness to exhaustion,
with its nature ranging from acute to chronic, resulting in an overall condition that is difficult to alleviate. It can
cause decreased energy and impairment of physical and cognitive functions, which would affect and individual’s
normal capability to live and work®. It is a common modern occupational disease, primarily characterized by
a loss of enthusiasm, empathy, and sense of responsibility towards work, or even developing aversion towards
work?. Fatigue can also reduce attendance rates and may disrupt normal behavioral abilities in the workplace.
More than 60% of the general working population feel tired or exhausted after a day’s work®.

According to the World Health Statistics 2022 released by World Health Organization (WHO), the density
of doctors and nurses per 10,000 people in China is only 22.3 and 30.8, which is significantly lower compared to
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developed countries®. Chinese healthcare workers generally work long hours in a common working environment
and their workload was increased even more during public health emergencies leading to a high prevalence of
occupational fatigue®. A previous study at Taiwan’s Cheng Hsin General Hospital found that the prevalence for
personal fatigue was 28.2% at moderate risk and 12.5% at high risk among medical professionals aged 30 and
above, while for the work-related fatigue, the prevalence was 24.9% at moderate risk and 14.2% at high risk’.
A survey conducted among healthcare workers during the COVID-19 outbreak in Yangzhou, China revealed a
prevalence of mild fatigue was 55.36%, moderate fatigue was 18.03%, and severe fatigue was 3.86%°. A study on
aeromedical doctors transporting critically ill patients abroad showed a significant increase in fatigue during the
task®. In 2019, a survey of 141 surgical technicians selected through random sampling at Mazandaran Medical
University Hospital showed that 82.2% of them had moderate to severe fatigue’. Although more and more
literature is capturing the fatigue situation among healthcare workers, there is still relatively lack of attention to
fatigue among healthcare workers in China. Fatigue among healthcare workers can lead to physical weakness
and mental sluggishness, which can affect their ability to work and study. Prolonged fatigue can also affect
immune system and increase the risk of disease and sudden death!. In addition, fatigue can have a negative
impact on the cognitive function of healthcare workers, reducing with alertness and logical reasoning ability'!.
These effects pose significant dangers for healthcare works that requires high levels of concentration and precise
judgment, and may even lead to medical errors, impacting the medical quality and patient safety. Therefore, it is
important to explore the influencing factors of fatigue in healthcare workers and develop relevant intervention
strategies.

Fatigue is typically caused by physiological, cognitive, emotional, and sensory factors, and can also be the result
of a high workloads and insufficient time for recovery'. Research has shown that high levels of perceived stress
are predictors of fatigue risk!'>. During the COVID-19 pandemic in Wuhan, different perceived health statuses
exhibited different levels of fatigue, and different levels of resilience in healthcare workers had a statistically
significant impact on fatigue'®. It is worth noting that the longer the working hours of frontline healthcare
workers, the higher their level of fatigue, as mandatory long working hours and shifts can lead to long-term
fatigue due to impaired work recovery!'>16. Previous studies have reported risk factors and protective factors
for fatigue in healthcare workers; however, more comprehensive analyses of fatigue-related factors are needed,
as many studies have only analyzed a few aspects. Literature has reported that nurses who have experienced
severe workplace violence are more likely to develop chronic fatigue syndrome!”. In addition, pain intensity,
pain spread and fatigue indices were highly correlated in patients with chronic pain'®. More importantly, in
the healthcare field, doctor-patient relationships have a profound impact on the smooth conduct of medical
activities and social harmony, and the quality of doctor-patient relationships directly impacts the physical and
mental health of healthcare workers!®. Therefore, the relationship between these aspects and healthcare workers
fatigue needs to be studied more extensively.

Previous studies in China often treated doctors and nurses as a unified entity for research purpose, with
generally small sample sizes. Doctors and nurses have different job natures, responsibilities, and social statuses.
Studies investigating the influencing factors of fatigue in doctors and nurses separately in the same context are
lacking in China. In addition, the prevalence and influencing factors of fatigue among healthcare workers may
vary between different countries and regions. Different regions need to establish intervention strategies that are
tailored to the healthcare workers in their respective regions to provide interventions that are more responsive
to the unique needs of healthcare workers in their regions. However, there is still a lack of relevant studies
in Northeast China. Therefore, this study assessed the current situation of fatigue among healthcare workers
(doctors and nurses as a whole), doctors, and nurses in the context of strained doctor-patient relationships and
heavy workloads, and conducted an in-depth analysis of various factors related to fatigue among healthcare
workers, doctors, and nurses in terms of demographic characteristics, work situations, perceived stress,
insomnia symptoms, workplace violence, anxiety symptoms, depressive symptoms, family function, and doctor-
patient relationships. Understanding these factors is crucial for developing targeted intervention measures to
better support vulnerable healthcare workers and mitigate the negative impacts on the effective operation of the
healthcare systems.

Methods

Study design

A cross-sectional survey was conducted from February 2024 to March 2024 in two tertiary general hospitals in
Dalian, Liaoning Province, Northeast China.

Participants

A questionnaire survey was conducted by random sampling method among healthcare workers who met the
inclusion criteria in two tertiary general hospitals in Northeast China. The inclusion criteria were as follows: (1)
healthcare workers aged 18 years or older; (2) healthcare workers engaged in clinical medical work or nursing
work for one year or more; (3) healthcare workers without a history of psychiatric diagnosis; (4) healthcare
workers capable of adhering to the research process and consenting participate in this study. The investigator
went to the department of healthcare workers to distribute the questionnaire to the participants, and the purpose
and confidentiality of the survey were clearly stated. The investigator waited for the participants to fill out
the questionnaire and was responsible for guiding the participants. Participants filled out the questionnaires
themselves, with an average time of about 15-20 min. All questionnaires were retrieved on the spot. The
minimum required sample size was calculated by the single population proportion formula. Due to the lack of
relevant studies in Northeast China, a prevalence of fatigue of 50%, 95% confidence interval (CI), a margin error
of 5%, and a non-response rate of 20% were used in order to obtain an adequate sample size. The minimum
sample size required was calculated to be 461. Considering invalid questionnaires and in order to obtain more
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reliable results, we decided to distribute a total of 1,020 questionnaires (510 for doctors and 510 for nurses).
All respondents signed informed consent forms before the questionnaire survey. Sixteen invalid questionnaires
were excluded during the collection due to illogical responses or missing information. Finally, 1004 valid
questionnaires with no missing items (503 from doctors and 501 from nurses) were collected, with a valid
response rate of 98.4%.

Ethics procedure

This study was conducted in accordance with the Declaration of Helsinki. This study was approved by the
Ethics Committee of the First Affiliated Hospital of Dalian Medical University. All participants provided written
informed consent after the investigator presented the purpose of the study. Each participant volunteered to
participate in this study and the information filled out was confidential and anonymous.

Data collection

A structured questionnaire self-developed by reviewing a large number of relevant research literature
and consulting experts in related fields was used to collect data. A pre-survey was conducted in healthcare
organizations prior to actual data collection. The questionnaire was modified and supplemented based on
feedback to ensure its scientific validity. The questionnaire included general demographic characteristics, work
situation, fatigue, perceived stress, insomnia symptoms, workplace violence, anxiety symptoms, depressive
symptoms, family function, and doctor-patient relationship. The data were collected by an established survey
team. Each member of the team received unified training on how to collect data and the correct practices to
follow to ensure consistent and standardized data collection.

General demographic characteristics include gender (male, female), age (< 30 years, 30-40 years, > 40 years),
educational status (bachelor below, bachelor, master or above), per capita monthly income (<5,000 yuan,
5,000-10,000 yuan, > 10,000 yuan), chronic pain (yes, no), chronic disease (yes, no), smoking (yes, no), alcohol
consumption (yes, no), and health status (poor, fair, good). Work situation included years of work experience
(<5 years, 6-15 years, > 15 years), number of night shifts per month (<3 times, >3 times), weekly work hours
(<40 h, >40 h), and adverse work events (yes, no).

Fatigue was measured using the Fatigue Scale-14 (FS-14)?°. FS-14 was originally developed by Chalder et al.
in 1992 and is a widely recognized fatigue assessment tool?’. It is designed to assess the severity of recent fatigue
in the study subjects. It consists of 14 items, including two dimensions of physical fatigue (items 1 to 8) and
mental fatigue (items 9 to 14). Each item has two options (0 =no, 1 =yes) with a total score ranging from 0 to 14.
A higher total score indicates more severe fatigue. Fatigue is considered to occur when the total score is greater
than or equal to 72!. FS-14 has been proven to have good reliability and validity?>-*%. In the current study, this
scale demonstrated high internal consistency (Cronbach’s a=0.806).

Perceived stress levels were measured by the Perceived Stress Scale-10 (PSS-10)>>2%. PSS was originally
developed by Cohen et al. in 1983 with 14 items and was modified to form 10 items by Cohen and Williamson in
19882>26. Tt is used to assess the level of perceived stress in the past month. The scale consists of 6 negative items
and 4 positive items. The negative items assess the sense of loss of control and negative emotional reactions,
while the positive items assess the ability to deal with existing stressors. The scale was used a 5-point Likert
scale, where 0-4 represent “never to almost always”. The total score ranges from 0 to 40, with higher scores
indicating higher levels of perceived stress. A total score greater than or equal to 15 was defined as high perceived
stress”’. PSS-10 has been widely used?®%. In the current study, this scale demonstrated good internal consistency
(Cronbach’s a=0.768).

Insomnia symptoms were assessed using the Insomnia Severity Index (ISI)*. ISI consists of 7 items, including
severity of sleep-onset, sleep maintenance, early morning awakening problems, sleep dissatisfaction, interference
of sleep difficulties with daytime functioning, noticeability of sleep problems and distress caused by the sleep
difficulties during daytime and night-time>!. The scale uses a 5-point Likert scale to rate 7 self-reported items,
with scores ranging from 0 to 4. The total score is the sum of the scores for each item, ranging from 0 to 28. The
suggested detection threshold for insomnia symptoms on this scale is 7 points*®. Therefore, in this study, a total
score of more than 7 was considered as having symptoms of insomnia. ISI has demonstrated good reliability and
validity’>*. The scale also showed high internal consistency in this study (Cronbach’s a=0.926).

Workplace violence was measured using the Workplace Violence Scale (WVS)%. The scale was developed by
Schat et al. and translated and revised by Wang Peixi in 2006, It was used to evaluate the frequency of workplace
violence experienced by the study participants in the past one year. The scale consists of 5 items: physical assault,
emotional abuse, threats and intimidation, verbal harassment, and physical harassment. Each item was rated on
a 4-point Likert scale (0: no violence, 1: once, 2: 2-3 times, 3: 4 or more times). The total score of the scale is the
sum of the scores for each item, with higher scores indicating a higher frequency of workplace violence. A score
of 0 indicates no workplace violence, while a score greater than 0 indicates the presence of workplace violence.
In the current study, this scale exhibited good internal consistency (Cronbach’s a=0.746).

Anxiety symptoms were measured using the Generalized Anxiety Disorder Scale (GAD-7)%. The scale is
used to assess the frequency of anxiety symptoms in individuals over the past two weeks. It consists of 7 items on
a 4-point scale from 0 to 3. The total score ranges from 0 to 21, with higher scores indicating more pronounced
anxiety symptoms in the study population. The recommended screening threshold for anxiety symptoms on
this scale is 7, with a total score 7 or higher indicating the presence of anxiety symptoms>°. This scale has been
validated to assess anxiety in participants®. In the current study, the scale exhibited high internal consistency
(Cronbach’s a=0.928).

Depressive symptoms were measured using the Patient Health Questionnaire-9 (PHQ-9). It assesses the
degree to which the study participants were troubled by depressive symptoms in the last two weeks. It consists
of 9 items, each scored on a Likert scale from 0 (not at all) to 3 (almost every day). The total score of the 9 items
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yields the PHQ-9 total score, ranging from 0 to 27. The higher the score, the greater the degree of depressive
symptoms present in the study population. The recommended threshold for depressive symptoms on this scale
is 10>, Therefore, in this study, a total score greater than or equal to 10 is defined as the presence of depressive
symptoms. PHQ-9 has been well applied in the Chinese population and has good reliability and validity’®!. In
the current study, the scale exhibited high internal consistency (Cronbach’s a=0.897).

Family function was measured using the Family Adaptation Partnership Growth Affection and Resolve index
(APGAR) developed by Smilkstein in 19782, The questionnaire consists of five items: adaptability, partnership,
growth, affection and resolve, each representing an aspect of family function. A 3-point scale was used, i.e., 2
points for “always”, 1 point for “sometimes’, and 0 point for “hardly never”. The total score ranges from 0 to 10,
with higher scores indicating better family function. Total score of 0-3 indicate severe family dysfunction, 4-6
indicate moderate family dysfunction, and 7-10 indicate good family function®. In the current study, this scale
exhibited high internal consistency (Cronbach’s a=0.915).

The doctor-patient relationship was measured using the 10-item Difficult Doctor-Patient Relationship
Questionnaire (DDPRQ-10)*5, which consists of 10 items across 3 dimensions: “subjective feelings of the
doctor” (2 items), “objective issues of patient behavior” (4 items), and “combination of patient behavior and
subjective feelings of the doctor” (4 items)*S. Each item is rated on a 5-point Likert scale ranging from 1 (not at
all) to 5 (very much), with a total score ranging from 10 to 50, with higher scores indicating more tension in the
doctor-patient relationship®. In this study, a total score greater than or equal to the mean score was considered
indicative of a poor doctor-patient relationship. The questionnaire has been widely used*®. In the current study,
the questionnaire exhibited high internal consistency (Cronbach’s a=0.815).

Data processing and analysis

The questionnaires were checked for data integrity and consistency at the time of recovery, and complete and
error-free questionnaires were coded. Double entry was used to enter data into the database created by EpiData
version 3.1 (EpiData Association, Odense, Denmark) software to ensure accuracy. The data were exported to
SPSS version 21.0 (IBM Corporation, Armonk, State of New York) for statistical analysis. Mean and standard
deviation were calculated for continuous data, while frequency and percentage were used for categorical data.
Chi-square tests were applied to compare the incidence rates of healthcare worker fatigue across demographic
characteristics, work situation, perceived stress, insomnia symptoms, workplace violence, anxiety symptoms,
depressive symptoms, family function, and doctor-patient relationship. Variables with statistically significant
differences in univariate analyses were included in binary logistic regression models to assess the independent
effects of each variable after adjusting for potential confounders. Prior conducting binary logistic regression,
we tested for collinearity among predictor variables and found that the variance inflation factor (VIF) for each
variable was less than 10, with tolerance was much greater than 0.1. Therefore, there was no collinearity among
all predictor variables. All comparisons were two-sided and P<0.05 was considered statistically significant.

Results

Occurrence of fatigue

A total of 1004 healthcare workers were included in this study, including 503 doctors and 501 nurses. The
prevalence of fatigue was 53.9% among healthcare workers, 52.3% among doctors and 55.5% among nurses.

Characteristics of the study population

Among the 1004 healthcare workers, 72.7% were female and more than half (50.2%) were aged 30-40 years.
More than one-third (47.4%) of the healthcare workers had 6-15 years of work experience. More than half
(52.3%) of the healthcare workers worked more than 3 night shifts per month, and the majority (70.2%) of the
healthcare workers experienced chronic pain. Healthcare workers who rated their health as fair accounted for
60.3%, while more than half (56.9%) worked <40 h per week. 51.4% of healthcare workers perceived high levels
of stress, and nearly half (49.5%) had symptoms of insomnia. Anxiety and depressive symptoms were found
in 27.3% and 13.0% of healthcare workers, respectively. The majority of healthcare workers (67.8%) had good
family function and more than half (53.6%) perceived poor doctor-patient relationship. See Table 1 for details.

Relationship between the variables of healthcare works, doctors, and nurses and fatigue
Among 1004 healthcare workers, there were significant differences in the incidence of fatigue by age, years
of work experience, number of night shifts per month, chronic pain, chronic disease, health status, weekly
working hours, adverse work events, perceived stress, insomnia symptoms, workplace violence, anxiety
symptoms, depressive symptoms, family function, and doctor-patient relationship (P<0.05). Among 503
doctors, significant differences in the incidence of fatigue were observed among different levels of chronic pain,
chronic disease, health status, weekly working hours, perceived stress, insomnia symptoms, workplace violence,
anxiety symptoms, depressive symptoms, family function, and doctor-patient relationship (P<0.05). Among
501 nurses, significant differences in the incidence of fatigue were observed among different age groups, years of
work experience, number of night shifts per month, chronic pain, chronic disease, health status, weekly working
hours, perceived stress, insomnia symptoms, workplace violence, anxiety symptoms, depressive symptoms,
family function, and doctor-patient relationships (P <0.05). See Table 2 for details.

Binary logistic regression analysis of factors influencing fatigue in healthcare works

Binary logistic regression analyses indicated that absence of chronic pain (OR=0.552, 95% CI: 0.364-0.750),
good health status (OR=0.172, 95% CI: 0.091-0.326), and fair health status (OR=0.356, 95% CI: 0.200-
0.631) were protective factors related to fatigue among healthcare workers. Higher levels of perceived stress,
(OR=1.980, 95% CI: 1.430-2.743), insomnia symptoms (OR=1.755, 95% CI: 1.266-2.433), anxiety symptoms
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Healthcare works | Doctors | Nurses

Variable Classification n (%) n (%) n (%)

Male 274(27.3) 240(47.7) 34(6.8)
Gender

Female 730(72.7) 263(52.3) | 467(93.2)

<30 283(28.2) 115(22.9) | 168(33.5)
Age 30-40 504(50.2) 231(45.9) | 273(54.5)

>40 217(21.6) 157(31.2) | 60(12.0)

Bachelor below 54(5.4) 8(1.6) 46(9.2)
Educational status Bachelor 562(56.0) 131(26.0) | 431(86.0)

Master or above 388(38.6) 364(72.4) 24(4.8)

<5,000 122(12.2) 63(12.5) | 59(11.8)
Per capita monthly income 5,000-10,000 563(56.1) 214(42.5) | 349(69.7)

>10,000 319(31.8) 226(44.9) | 93(18.6)

<5 303(30.2) 163(32.4) | 140(27.9)
Years of work experience 6-15 476(47.4) 210(41.7) | 266(53.1)

>15 225(22.4) 130(25.8) | 95(19.0)

<3 479(47.7) 293(58.3) | 186(37.1)
Number of night shifts per month

>3 525(52.3) 210(41.7) | 315(62.9)

Yes 705(70.2) 345(68.6) | 360(71.9)
Chronic pain

No 299(29.8) 158(31.4) | 141(28.1)

Yes 297(29.6) 149(29.6) | 148(29.5)
Chronic disease

No 707(70.4) 354(70.4) | 353(70.5)

Yes 68(6.8) 60(11.9) 8(1.6)
Smoking

No 936(93.2) 443(88.1) | 493(98.4)

Yes 105(10.5) 81(16.1) 24(4.8)
Alcohol consumption

No 899(89.5) 422(83.9) | 477(95.2)

Poor 144(14.3) 58(11.5) | 86(17.2)
Health status Fair 605(60.3) 297(59.0) | 308(61.5)

Good 255(25.4) 148(29.4) | 107(21.4)

<40 571(56.9) 211(41.9) | 360(71.9)
Weekly working hours

>40 433(43.1) 292(58.1) | 141(28.1)

No 961(95.7) 477(94.8) | 484(96.6)
Adverse work events

Yes 43(4.3) 26(5.2) | 17(3.4)

Normal 488(48.6) 259(51.5) | 229(45.7)
Perceived stress

High 516(51.4) 244(48.5) | 272(54.3)

No 507(50.5) 263(52.3) | 244(44.7)
Insomnia symptoms

Yes 497(49.5) 240(47.7) | 257(51.3)

No 721(71.8) 343(68.2) | 378(75.4)
Workplace violence

Yes 283(28.2) 160(31.8) | 123(24.6)

No 730(72.7) 378(75.1) | 352(70.3)
Anxiety symptoms

Yes 274(27.3) 125(24.9) | 149(29.7)

No 873(87.0) 437(86.9) | 436(87.0)
Depressive symptoms

Yes 131(13.0) 66(13.1) | 65(13.0)

Good 681(67.8) 340(67.6) | 341(68.1)
Family function Moderate dysfunction | 245(24.4) 120(23.9) | 125(25.0)

Severe dysfunction 78(7.8) 43(8.5) 35(7.0)

Good 466(46.4) 239(47.5) | 227(45.3)
Doctor-patient relationship

Poor 538(53.6) 264(52.5) | 274(54.7)

Table 1. Characteristics of healthcare workers, doctors, and nurses.

(OR=3.356, 95% CI: 2.149-5.240), depressive symptoms (OR=2.201, 95% CI: 1.057-4.583), and poor doctor-
patient relationship (OR=2.236, 95% CI: 1.621-3.085) were risk factors related to fatigue among healthcare
workers. See Table 3 for details.

Binary logistic regression analysis of factors influencing fatigue among doctors

Binary logistic regression analysis showed good health status (OR =0.206, 95% CI: 0.081-0.525) was a protective
factor associated to fatigue among doctors. Higher level of perceived stress, (OR=1.893, 95% CI: 1.187-3.021),
insomnia symptoms (OR=1.603, 95% CI: 1.008-2.549), anxiety symptoms (OR=3.719, 95% CI: 1.928-7.173),
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Healthcare workers Doctors Nurses
Variable No Yes P No Yes P No Yes P
Gender 0.219 0.181 0.446
Male 135(49.3) | 139(50.7) 122(50.8) | 118(49.2) 13(38.2) | 21(61.8)
Female 328(44.9) | 402(55.1) 118(44.9) | 145(55.1) 210(45.0) | 257(55.0)
Age 0.013 0.326 0.031
<30 149(52.7) | 134(47.3) 61(53.0) | 54(47.0) 88(52.4) | 80(47.6)
30-40 211(41.9) | 293(58.1) 103(44.6) | 128(55.4) 108(39.6) | 165(60.4)
>40 103(47.5) | 114(52.5) 76(48.4) | 81(51.6) 27(45.0) | 33(55.0)
Educational status 0.485 0.773 0.593
Bachelor below 27(5.8) 27(5.0) 4(1.7) 4(1.5) 23(10.3) | 23(8.3)
Bachelor 250(54.0) | 312(57.7) 59(24.6) | 72(27.4) 191(85.7) | 240(86.3)
Master or above 186(40.2) | 202(37.3) 177(73.8) | 187(71.1) 9(4) 15(5.4)
Per capita monthly income 0.071 0.185 0.278
<5,000 65(53.3) | 57(46.7) 33(52.4) | 30(47.6) 32(54.2) |27(45.8)
5,000-10,000 243(43.2) | 320(56.8) 92(43.0) | 122(57.0) 151(43.3) | 198(56.7)
>10,000 155(48.6) | 164(51.4) 115(50.9) | 111(49.1) 40(43.0) | 53(57.0)
Years of work experience 0.042 0.716 0.021
<5 158(52.1) | 145(47.9) 82(50.3) | 81(49.7) 76(54.3) | 64(45.7)
6-15 207(43.5) | 269(56.5) 97(46.2) | 113(53.8) 110(41.4) | 156(58.6)
>15 98(43.6) | 127(56.4) 61(46.9) | 69(53.1) 37(38.9) |58(61.1)
Number of night shifts per month 0.041 0.612 0.001
<3 237(49.5) | 242(50.5) 137(46.8) | 156(53.2) 100(53.8) | 86(46.2)
>3 226(43.0) | 299(57.0) 103(49.0) | 107(51.0) 123(39.0) | 192(61.0)
Chronic pain <0.001 <0.001 <0.001
Yes 260(36.9) | 445(63.1) 134(38.8) | 211(61.2) 126(35.0) | 234(65.0)
No 203(67.9) | 96(32.1) 106(67.1) | 52(32.9) 97(68.8) | 44(31.2)
Chronic disease <0.001 <0.001 0.003
Yes 97(32.7) | 200(67.3) 46(30.9) | 103(69.1) 51(34.5) | 97(65.5)
No 366(51.8) | 341(48.2) 194(54.8) | 160(45.2) 172(48.7) | 181(51.3)
Smoking 0.272 0.202 0.688
Yes 27(39.7) | 41(60.3) 24(40.0) | 36(60.0) 3(37.5) 5(62.5)
No 436(46.6) | 500(53.4) 216(48.8) | 227(51.2) 220(44.6) | 273(55.4)
Alcohol consumption 0.931 0.520 0.579
No 48(45.7) | 57(54.3) 36(44.4) | 45(55.6) 12(50.0) | 12(50.0)
Nes 415(46.2) | 484(53.8) 204(48.3) | 218(51.7) 211(44.2) | 266(55.8)
Health status <0.001 <0.001 <0.001
Good 19(13.2) | 125(86.8) 9(15.5) | 49(84.5) 10(11.6) | 76(88.4)
Fair 263(43.5) | 342(56.5) 122(41.1) | 175(58.9) 141(45.8) | 167(54.2)
Poor 181(71.0) | 74(29.0) 109(73.6) | 39(26.4) 72(67.3) | 35(32.7)
Weekly working hours <0.001 0.010 <0.001
<40 293(51.3) | 278(48.7) 115(54.5) | 96(45.5) 178(49.4) | 182(50.6)
>40 170(39.3) | 263(60.7) 125(42.8) | 167(57.2) 45(31.9) | 96(68.1)
Adverse work events 0.033 0.076 0.202
No 450(46.8) | 511(53.2) 232(48.6) | 245(51.4) 218(45.0) | 266(55.0)
Yes 13(30.2) | 30(69.8) 8(30.8) 18(69.2) 5(29.4) 12(70.6)
Perceived stress <0.001 <0.001 <0.001
Normal 310(63.5) | 178(36.5) 169(65.3) | 90(34.7) 141(61.6) | 88(38.4)
High 153(29.7) | 363(70.3) 71(29.1) | 173(70.9) 82(30.1) | 190(69.9)
Insomnia symptoms <0.001 <0.001 <0.001
No 317(62.5) | 190(37.5) 164(62.4) | 99(37.6) 153(62.7) | 91(37.3)
Yes 146(29.4) | 351(70.6) 76(31.7) | 164(68.3) 70(27.2) | 187(72.8)
Workplace violence <0.001 <0.001 <0.001
No 374(51.9) | 347(48.1) 186(54.2) | 157(45.8) 188(49.7) | 190(50.3)
Yes 89(31.4) | 194(68.6) 54(33.8) | 106(66.3) 35(28.5) | 88(71.5)
Anxiety symptoms <0.001 <0.001 <0.001
No ‘ 423(57.9) ‘ 307(42.1) 222(58.7) | 156(41.3) 201(57.1) | 151(42.9)
Continued
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Healthcare workers Doctors Nurses
Variable No Yes P No Yes P No Yes P
Yes 40(14.6) | 234(85.4) 18(14.4) | 107(85.6) 22(14.8) | 127(85.2)
Depressive symptoms <0.001 <0.001 <0.001
No 452(51.8) | 421(48.2) 235(53.8) | 202(46.2) 217(49.8) | 219(50.2)
Yes 11(8.4) | 120(91.6) 5(7.6) | 61(92.4) 6(9.2) 59(90.8)
Family function <0.001 0.003 <0.001
Good 361(53.0) | 320(47.0) 180(52.9) | 160(47.1) 181(53.1) | 160(46.9)
Moderate dysfunction | 81(33.1) | 164(66.9) 45(37.5) | 75(62.5) 36(28.8) |89(71.2)
Severe dysfunction 21(26.9) | 57(73.1) 15(34.9) | 28(65.1) 6(17.1) 29(82.9)
Doctor-patient relationship <0.001 <0.001 <0.001
Good 289(62.0) | 177(38.0) 154(64.4) | 85(35.6) 135(59.5) | 92(40.5)
Poor 174(32.3) | 364(67.7) 86(32.6) | 178(67.4) 88(32.1) | 186(67.9)

Table 2. Relationship between variables and fatigue in healthcare workers, doctors, and nurses. Significant
values are displayed in bold.

depressive symptoms (OR=2.960, 95% CI: 1.029-8.510), and poor doctor-patient relationship (OR=2.652, 95%
CI: 1.673-4.203) were identified as risk factors associated to fatigue among doctors. See Table 4 for details.

Binary logistic regression analysis of factors influencing fatigue among nurses

Binary logistic regression analysis indicated that good health status (OR=0.156, 95% CI: 0.064-0.381) and
fair health status (OR=0.279, 95% CI: 0.128-0.610), and the absence of chronic pain (OR=0.416, 95% CI:
0.244-0.709) were protective factors associated to fatigue among nurses. Number of night shifts per month >3
(OR=1.611, 95% CI: 1.007-2.578), higher level of perceived stress, (OR=1.954, 95% CI: 1.222-3.125), insomnia
symptoms (OR=1.782, 95% CI: 1.114-2.850), anxiety symptoms (OR=3.158, 95% CI: 1.690-5.898), and poor
doctor-patient relationship (OR=1.793, 95% CI: 1.129-2.848) were risk factors associated to fatigue among
nurses. See Table 5 for details.

Discussion
This study assessed the current situation of fatigue among healthcare workers, doctors and nurses in tertiary
general hospitals in Northeast China in the context of high workload and tense doctor-patient relationships, and
comprehensively explored the factors related to fatigue among healthcare workers, doctors and nurses. To our
knowledge, this is the first study on fatigue among healthcare workers in Northeast China, which will provide
guidance for the development of intervention measures for fatigue among healthcare workers that are tailored
to the region. The results of this study show that 53.9% of healthcare workers in Northeast China experience
fatigue, which is higher than the fatigue prevalence of 4.7% among healthcare workers in a tertiary hospital in
Bangalore, India?’; Higher than the prevalence rates of personal and work-related fatigue among medical staff in
Cheng Hsin General Hospital, Taiwan, which are 41.4% and 39.1% respectively’; but lower than the prevalence
of fatigue among frontline healthcare workers in Ningbo during the COVID-19 pandemic, where it reached
82%*3. The above differences may be attributed to research design, geographic factors, and social cultural. The
incidence of fatigue among healthcare workers in Northeast China is relatively high. Therefore, the development
of targeted and effective interventions to alleviate fatigue is urgently needed. In addition, this study also found
that the incidence of fatigue is higher among nurses (55.5%) than that of doctors (52.3%). This is consistent with
previous studies that mental health problems such as fatigue are particularly prevalent among nurses*. This
may be due to the fact that nurses have longer and more extensive contact with patients than doctors, engage in
frequent and unpredictable daily work, and must often manage patients and their families during emergencies
and meet their expectations®®. Moreover, 93.2% of nurses are women, and certain gender-specific physiological
factors (e.g., menstruation and pregnancy) as well as social backgrounds and living conditions (e.g., employment
and childcare) may contribute to women being more susceptible to fatigue than men>’. Therefore, more attention
should be given to nurses when developing interventions, and the focus should be on increasing awareness of
nurse fatigue and actively intervene with its risk factors.

This study found that health status is a factor influencing fatigue of healthcare workers, doctors, and nurses.
A study in the UK showed that fatigue is strongly associated to physical and mental health indicators®!, which is
consistent with our results. Healthcare workers can enhance their physical fitness through exercise to promote
physical and mental health®2. The results of this study show that perceived stress, is a predictor of fatigue in
healthcare workers, doctors, and nurses. A study in Iran shows that high job stress significantly affects the level
of fatigue status of nurses, and the impact of job stress on fatigue would be more pronounced if social support
is low™3, which is consistent with the results of this study. Relatives and hospital leaders should provide higher
social support to healthcare workers to reduce the occurrence of fatigue. This study also found that healthcare
workers, doctors, and nurses with insomnia symptoms are more prone to fatigue. Previous studies have also
confirmed our findings that sleep duration is a significant predictor of fatigue>®. Therefore, timely detection of
sleep problems among healthcare workers and provide appropriate treatment and intervention are essential.
Relevant departments should rationalize the frequency of night shifts to reduce the sleep quality problems of
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95%CI
Variable P OR | Low ‘ High
Age (reference group: < 30)
30-40 0.243 | 1.379 | 0.804 | 2.364
>40 0.821 | 0.915 | 0.426 | 1.968

Years of work experience (reference group: < 5)
6-15 0.543 | 1.179 | 0.694 | 2.004
>15 0.249 | 1.551 | 0.736 | 3.267

Number of night shifts per month (reference group: < 3)

>3 ‘ 0.952 ‘0.990 ‘0.721 ‘ 1.360

Chronic pain (reference group: Yes)
No [ <0.001 [0.552 [ 0.364 | 0750

Chronic disease (reference group: Yes)

No ‘ 0.321 ‘0.833 ‘0.581 ‘ 1.194

Health status (reference group: Poor)
Fair <0.001 | 0.356 | 0.200 | 0.631
Good <0.001 | 0.172 | 0.091 | 0.326

Weekly working hours (reference group: <40)
>40 ‘ 0.118 ‘ 1.287 ‘0.938 ‘ 1.766

Adverse work events (reference group: No)

Yes ‘ 0.983 ‘ 1.009 ‘0.436 ‘2.336

Perceived stress (reference group: Normal)

High ‘ <0.001 ‘ 1.980 ‘ 1.430 ‘ 2743

Insomnia symptoms (reference group: No)
Yes | 0.001 [1.755 | 1.266 | 2433

Workplace violence (reference group: No)

Yes ‘ 0.241 ‘ 1.244 ‘0.864 ‘ 1.791

Anxiety symptoms (reference group: No)

Yes ‘ <0.001 ‘3.356 ‘2.149 ‘ 5.240

Depressive symptoms (reference group: No)
Yes | 0.035 [2.201 | 1.057 [ 4.583

Family function (reference group: Good)

Moderate dysfunction | 0.284 | 1.231 | 0.842 | 1.800

Severe dysfunction 0.097 | 1.753 | 0.903 | 3.404

Doctor-patient relationship (reference group: Good)

Poor ‘ <0.001 ‘2.236 ‘ 1.621 ‘ 3.085

Table 3. Binary logistic regression analysis of factors influencing fatigue in healthcare works. Significant values
are displayed in bold.

healthcare workers caused by rotating shifts. Healthcare workers themselves should also develop good sleep
habits. Interventions and strategies such as encouraging physical exercise, cognitive-behavioral therapy,
providing sleep education programs, and improving the work and sleep environments should also be considered
to improve the sleep quality of healthcare workers®>=>7. Some studies have shown that anxiety is a significant
predictor of fatigue®. This is consistent with our findings, anxiety symptoms are an independent influencing
factor for the fatigue among healthcare workers, doctors, and nurses. These results emphasize the importance
of implementing targeted mental health interventions to address anxiety among healthcare workers, and it is
crucial to include them in management on occupational health and safety. It has been reported in the literature
that the patient-doctor relationships play an important role in providing high quality healthcare®. Tense patient-
doctor relationships means may lead to more complaints and disputes, affecting the healthcare workers” job
satisfaction and motivation, and having a negative impact on mental health®. This aligns with our findings that
poor doctor-patient relationships are more likely to experience fatigue among healthcare workers, doctors, and
nurses. Therefore, doctor-patient communication should be strengthened, the quality of medical services should
be improved, and the mechanism for handling medical disputes should be refined, etc., in order to alleviate the
tension in the doctor-patient relationships®!, hereby reducing fatigue among healthcare workers.

Results from a longitudinal study conducted among children and adolescents show that students with
chronic pain had a significantly higher prevalence of severe fatigue than students without chronic pain®2.Similar
to the findings of previous studies, our study found that chronic pain is an independent influencing factor for
the fatigue of healthcare workers and nurses. Healthcare workers often endure high work intensity, frequently
requiring prolonged maintenance of certain positions such as standing, bending or carrying heavy loads, which
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95%CI

Variable P OR | Low ‘High
Chronic pain (reference group: Yes)

No | 0078 [0636 | 0384 | 1052
Chronic disease (reference group: Yes)

No | 0062 [0.621 [0.376 | 1.024
Health status (reference group: Poor)

Fair 0.111 | 0.498 | 0.211 | 1.174
Good 0.001 | 0.206 | 0.081 | 0.525

Weekly working hours (reference group: < 40)
>40 | 0620 [1.120 [0715 [ 1754

Perceived stress (reference group: Normal)

High ‘ 0.007 ‘ 1.893 ‘ 1.187 ‘ 3.021

Insomnia symptoms (reference group: No)

Yes ‘ 0.046 ‘ 1.603 ‘ 1.008 ‘2.549

Workplace violence (reference group: No)

Yes ‘ 0538 ‘ 1.169 ‘0.711 ‘ 1.920

Anxiety symptoms (reference group: No)

Yes ‘ <0.001 ‘3.719 ‘ 1.928 ‘ 7.173

Depressive symptoms (reference group: No)

Yes ‘ 0.044 ‘2.960 ‘ 1.029 ‘ 8.510

Family function (reference group: Good)
Moderate dysfunction | 0.754 | 1.089 | 0.640 | 1.853
Severe dysfunction 0.336 | 1.528 | 0.645 | 3.620

Doctor-patient relationship (reference group: Good)

Poor ‘<0.001 ‘2‘652 ‘ 1.673 ‘4.203

Table 4. Binary logistic regression analysis of factors influencing fatigue among doctors. Significant values are
displayed in bold.

can lead to joint and muscle overstrain or injury, resulting chronic pain, which will further exacerbate the feelings
of fatigue without adequate rest and recovery. Therefore, healthcare workers need to adjust their working posture
correctly and engage in appropriate physical activity and rest. This study also found that healthcare workers and
doctors with depressive symptoms are more prone to fatigue, which is similar to the results of previous study
results, and depression is still significantly associated with fatigue in patients with excessively sleep during the
day®. Healthcare workers under extreme work pressure, complex medical problems and high-risk medical tasks,
which can easily lead to depressive moods, resulting low energy, loss of interest, sleep disorders, etc., exacerbating
feelings of fatigue. Providing psychological counseling can alleviate depressive moods among healthcare workers
and promote physical and mental health. The study also found that the number of night shifts per month is an
influential factor in nurse fatigue. Similar to previous studies, evidence-based research indicates that especially
in situations where schedules violate the human circadian rhythm, there is an increase in occupational accidents
and illnesses among employees®*. Therefore, medical institutions should reasonably arrange the working time
of nurses, allocate manpower appropriately, optimize night shift systems, and alleviate fatigue of nurses caused
by night shifts.

Although valuable information has been found in the current study, there are some limitations that require
further explanation. Firstly, due to the nature of the cross-sectional survey design, causality between the variables
could not be established. A longitudinal design would be required in order to establish causality between these
variables in the future. Secondly, the sample in this study only included healthcare workers from 2 tertiary
general hospitals in the same region, limiting the generalizability of the study results. Future studies should
include samples from different regions. Lastly, only doctors and nurses were included in this study; other types
of personnel working in the hospital were not included. Future studies should expand the scope of participants.

Conclusion

In summary, the percentage of fatigue occurs among healthcare workers in tertiary general hospitals in Northeast
China is relatively high. Health status, perceived stress, insomnia symptoms, anxiety symptoms, and doctor-
patient relationship are common influencing factors for fatigue among healthcare workers, doctors, and nurses.
Chronic pain is an independent influencing factor for fatigue among healthcare workers and nurses. Depressive
symptoms are an influencing factor for healthcare workers and doctors. The number of night shifts per month
is an influencing factor for fatigue among nurses. Therefore, awareness of healthcare workers fatigue should be
raised. There is an urgent need to develop targeted and effective intervention measures aimed at reducing fatigue
among healthcare workers, while also pay more attention to doctors and nurses with risk factors.
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95%CI
Variable P OR | Low ‘ High
Age (reference group: < 30)
30-40 0.955 | 0.975 | 0.408 | 2.329
>40 0.921 | 0.938 | 0.262 | 3.341

Years of work experience (reference group: < 5)

6-

15 0.257 | 1.699 | 0.679 | 4.250

>15 0.289 | 1.913 | 0.576 | 6.349

Number of night shifts per month (reference group: < 3)

>3

‘ 0.047 ‘ 1611 ‘ 1.007 ‘2.578

Chronic pain (reference group: Yes)

No ‘ 0.001 ‘0‘416 ‘0.244 ‘0.709

Chronic disease (reference group: Yes)

No ‘ 0.580 ‘ 1.156 ‘0.692 ‘ 1.931

Health status (reference group: Poor)

Fair 0.001 | 0.279 | 0.128 | 0.610

Good <0.001 | 0.156 | 0.064 | 0.381

Weekly working hours (reference group: < 40)

>40 ‘ 0275 ‘ 1.339 ‘0.793 ‘2.260

Perceived stress (reference group: Normal)

High [ 0.005 [ 1954 [1.222 [ 3.125

Insomnia symptoms (reference group: No)

Yes ‘ 0.016 ‘ 1782 ‘ 1114 ‘2.350

Workplace violence (reference group: No)

Yes ‘ 0.190 ‘ 1.455 ‘0.830 ‘ 2.548

Anxiety symptoms (reference group: No)

Yes ‘ <0.001 ‘ 3.158 ‘ 1.690 ‘ 5.898

Depressive symptoms (reference group: No)

Yes ‘ 0306 ‘ 1718 ‘0.610 ‘4.840

Family function (reference group: Good)

Moderate dysfunction | 0.219 | 1.422 | 0.811 | 2.493

Severe dysfunction 0.115 | 2.358 | 0.812 | 6.850

Doctor-patient relationship (reference group: Good)

Poor ‘ 0.013 ‘ 1.793 ‘ 1.129 ‘2.848

Table 5. Binary logistic regression analysis of factors influencing fatigue among nurses. Significant values are
displayed in bold.
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