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Background: Long working hours are common among medical residents and may increase the risk of mental disorders. We aimed to 
investigate the association between experienced long working hours and depression, anxiety, and suicidal ideation among Chinese 
medical residents during the COVID-19 pandemic.
Methods: This study was conducted in September 2022; 1343 residents from three center in Northeastern China were included in the 
final analysis (effective response rate: 87.61%). The data were collected from participants via online self-administered questionnaires. 
Depression and anxiety were measured by the Patient Health Questionnaire (PHQ-9) and the General Anxiety Disorder (GAD-7) scale, 
respectively. Adjusted odds ratios and 95% confidence intervals were determined after adjusting for potential confounders by binary 
unconditional logistic regression.
Results: The effective response rate was 87.61%. Among the 1343 participants, 12.88% (173), 9.90% (133), and 9.68% (130) had 
experienced major depression, major anxiety, and suicidal ideation, respectively. We found that longer weekly worktime increased the 
risk of major depression, particularly in those who worked for more than 60 hours per week (≥ 61 hours vs ≤ 40 hours, OR=1.87, P for 
trend = 0.003). However, this trend was not observed for either major anxiety or suicidal ideation (P for trend > 0.05 for both).
Conclusion: This study revealed that there was a considerable incidence of poor mental health among medical residents; furthermore, 
the longer weekly worktime was associated with a higher risk of major depression, especially for those who worked more than 60 
hours per week, but this association was not observed in either major anxiety or suicidal ideation. This may help policymakers to 
develop targeted interventions.
Keywords: long working hours, mental disorders, medical residents, depression, anxiety, COVID-19

Introduction
Anxiety and depression are common mental disorders.1,2 Anxiety is characterized by chronic and persistent feelings of 
uncertainty, dread, and fearfulness, while persistent anhedonia (the inability to experience pleasure) is characteristic of 
major depression.3 Both are global health threats, increasing the risk of mental and physical impairment and drug 
consumption, leading to suicidal ideation and even excess mortality.4–7 According to the World Health Organization 
2016, depression accounts for 10% of the total non-fatal disease burden and is the leading cause of disability worldwide.8 

In America, about 10% of the general population experiences depression in their lifetime,9 and the current global 
incidence of anxiety disorders is 7.3%.10 Since the coronavirus disease 2019 (COVID-19) outbreak, in addition to the 
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physical health, the mental health impacted by the COVID-19 pandemic is also serious. The cases of major depressive 
disorders and the cases of anxiety disorders globally during the COVID-19 pandemic increased 27.6% and 25.6%.11 The 
rate of suicidal ideations during COVID-19 pandemic is also higher than prior to pandemic.12 Previous studies have 
reported that healthcare professionals are at a higher risk of mental illness, including depression and anxiety, than the 
general population.13–16 Among Chinese physicians, the incidence of depression has been reported as high as 48.28– 
57.2%.17,18 Poor mental health results in significant psychosocial impairment and even excess mortality among affected 
physicians5 and leads to low-quality patient care and medical errors.19

Many previous studies have shown that long working hours often affect mental health, contributing to diseases such 
as depression and anxiety.20,21 Since 2003, the Statement of Justification for the work hour limits issued by the USA 
Accreditation Council for Graduate Medical Education indicated that the standards for residents’ hours of duty should be 
less than 80 hours weekly to improve their education and well-being. The European Working Time Directive restricts 
residents throughout the European Union to 48 hours of work per week.22 Australia does not limit hours but cautions that 
working more than 50 hours weekly and places the residents who worked over 70 hours at higher risk.23 It varies across 
different countries and regions. The Labor Law of China clearly states that the legal working hours cannot exceed 44 
hours per week. However, there is no study addressing worktime restrictions in Chinese residents; therefore, no reliable 
recommendations can be made.

In 2014, the State Health and Family Planning Commission in China launched a standardized residency training 
program to guarantee the quality of medical care as a national strategy. China imposed a “five plus three” model to 
become a qualified physician (a five-year medical education program in a university plus a three-year standardized 
training in a hospital for residents).24 This initially established standardized residency training program faces many 
challenges and needs improvements. China has the largest population globally but a low ratio of doctors to 
patients.25,26 Moreover, Chinese medical residents usually suffer from overwork, poor doctor-patient relationships, 
workplace violence, low incomes, and high academic stress,26–29 which may induce excessive work intensity and 
psychological disorders. Appropriate working hour limits have benefited both physicians’ health and patients’ 
safety.30–32

Therefore, it is necessary to pay more attention to the mental health of Chinese medical residents. To the best of our 
knowledge, no study has focused on worktime restriction and their role in reducing the risk of mental disorders, such as 
depression and anxiety, among Chinese medical residents. Therefore, we aimed to cover this gap through a large multi- 
center cross-sectional study by adjusting extensive confounding factors.

Methods
Design and Study Population
This cross-sectional survey was done in September 2022. This study was undertaken by the postgraduate administration 
department. The total number of medical residents from the three centers was 1533. Finally, 1343 (first center 
780, second center 307, third center 256) participants responded effectively (effective response rate: 87.61%). 
Figure 1 is a flowchart depicting the process in detail. Adopted was a set of online anonymous self-administered 
questionnaires. The average questionnaire took 15 to 20 min. It signifies their voluntary consent to participate. Reminders 
were sent every 48–72 h through WeChat to increase a high feedback rate.

Ethical Considerations
Institutional Research and Ethics Committee of Shengjing Hospital Affiliated China Medical University granted ethical 
approval (2022PS993K). All centers adhered to the aforementioned ethical criteria. The informed permission of all 
eligible participants was acquired. The UIN for the register of clinical research is ChiCTR1900027707. To ensure 
anonymity and confidentiality, personal details were concealed and only the research team can access the collected data. 
The study procedure including data collection and storage, adhered to the ethical principles of the Helsinki Declaration of 
1975 and followed the STROBE guidelines.
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Inclusion and Exclusion Criteria
The inclusion criteria were as follows: hospital-employed, professionally active medical residents. The following 
exclusion criteria were applied: medical residents who had participated in employment for less than three months and 
who did not submit a comprehensive psychological assessment and clinical data were eliminated.

Measurement of Characteristics
In this study, demographic variables included age, gender, and body mass index (kg/m2). Dietary-habits comprised 
smoking disorder (current versus never versus former), alcohol consumption, and coffee consumption (current versus 
never versus former). Sleep quality (PSQI, Pittsburgh sleep quality index scores), physical activity (IPAQ, International 
Physical Activity Questionnaire, Mets hour/week), religions (yes vs no), marital status (single/divorce/separation/widow 
vs married/cohabitation), siblings (yes vs no), household income monthly (RMB, yuan) was categorized as, poor (< 
5000), good (≧5000, < 10,000), and excellent (≧10,000). Post-graduation year (1st vs 2nd vs 3rd), specialization 
(surgery vs internal medicine and others vs obstetrics and gynecology vs pediatrics), and night shifts (times/month) are 
work-related variables. The smoking habit was classified as current smoker (1 cigarette per day for 6 months), past 
smoker (quit 6 months ago), or never smoker. Alcohol habit and coffee habit are classified as current drinker (1 time 
per day and within the past six months), former drinker (stopped drinking within the past six months), and never drinker.

The most recent week’s physical activity (PA) was assessed using the International Physical Activity Questionnaire 
(IPAQ) short form.33 Buysse et al34 created the Pittsburgh sleep quality index (PSQI) to measure sleep quality. There are 
18 questions in this self-report on subjective sleep quality during the past four weeks. Significant life events experienced 
included separation/divorce, death or serious illness of close family members, serious injury/traffic accident, violence, 
unemployment, natural disasters, death or serious illness of partner, serious conflict with family, medical disputes, and 
income reduction/debt. Responses (“Yes” or “No”) to questions about a history of diseases (including systemic lupus 
erythematosus, nasosinusitis, rhinitis, gallbladder stone, polycystic ovary syndrome, Guillain-Barré syndrome, 

Figure 1 Flowchart of this study. 
Abbreviations: BMI, body mass index; PSQI, Pittsburgh sleep quality index; PGY, post graduation year.
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hypothyroidism, hyperthyroidism, rheumatoid arthritis, chronic glomerulonephritis, chronic gastritis (including diabetes, 
hypertension, and metabolic syndrome).

Measurement of Anxiety Symptoms
Anxiety symptoms were measured with the Chinese version of the GAD07.35 The GAD07 consists of 7 items, and each 
item is answered on a 4-point Likert-type scale responses ranging from 0 (never) to 3 (always). A higher score means 
more severe anxiety symptoms. The presence of major anxiety symptoms was defined as a GAD07 standardized score ≧ 

of 10.36 In this study, Cronbach’s α coefficient was 0.913.

Measurement of Depressive Symptoms
Depressive symptoms were measured by clinically validated scales for PHQ09.37 The PHQ09 scale comprises nine 
items, and each item includes 4-point Likert-type scale responses that describe the frequency of subjects’ feelings in the 
past two weeks ranging from 0 to 3. The summed score ranges from 0 to 27, with a higher score indicating more severe 
depressive symptoms. The presence of major depression was defined as a PHQ09 score ≧ of 10. Suicidal ideation was 
defined as number nine question score of PH09 (thoughts that you would be better off dead or of hurting yourself in some 
way) ≧1. The Cronbach’s α coefficient for this study was 0.888 in the present study.

Statistical Analysis
Windows SPSS 22.0 was used to analyze the data (SPSS Inc., Chicago, IL, USA). Median values for continuous variables 
were given (interquartile range). As a count, categorical variables were reported (percentage). The independent-samples 
Student’s t-test was applied to compare the means of two continuous normally distributed variables. Two continuous, non- 
normally distributed variables were compared with the Mann–Whitney U-test. The categorical variable was given as 
a number (percentage). To compare categorical variables, the chi-squared test and Fisher’s exact test were used.

Based on the distribution of all participants, the hours of weekly worktime were divided into four quartiles (≤ 40 h, 
41–50 h, 51–60 h, and ≥ 61 h) and used for further analysis. Using binary unconditional logistic regression analysis, the 
relationships between quartiles of weekly worktime and mental disorders (major depression, major anxiety, and suicidal 
thoughts) were investigated. Mental illness was used as the dependent variable, and weekly worktime was employed as 
the independent variable. The crude OR was calculated using the crude model, with model 1 additionally adjusting for 
age, gender, and BMI. Model 2 additionally adjusted for baseline variables that were deemed clinically relevant or that 
had a p-value < 0.10 in the univariate analysis. Adjusted odds ratios and 95% confidence intervals (CI) were determined 
by binary unconditional logistic regression after adjusting for potential confounders. Using the median value of each 
quartile as a continuous variable, a linear trend across increasing quartiles was examined. All P values were two-tailed, 
and a significant difference was determined as P < 0.05.

Results
Baseline Data of Major Depression, Suicidal Ideation, and Major Anxiety of Chinese 
Medical Residents
Among the 1343 participants enrolled in the final analyses, the median age was 26.00 years, and the BMI was 21.48 kg/ 
m2; most participants were female (68.10%, 915/1343). There were 12.88% (173/1343) of medical residents suffered 
from major depression, 9.68% (130/1.343) experienced suicidal ideation, and 9.90% (133/1343) suffered from major 
anxiety. The ratio of participants categorized by weekly worktime (≤ 40 h, 41–50 h, 51–60 h, and ≥ 61 h) was 
26.40% (355/1343), 31.4% (422/1343), 26.20% (352/1343), 15.90% (214/1343), see details in Table 1 and Table 2.

Univariate Analysis of Major Depression, Suicidal Ideation, and Major Anxiety of 
Chinese Medical Residents
The medical residents with major depression tended to be a higher BMI, had longer weekly worktime and more frequent 
night shifts, had poor sleep quality, had a high incidence of religious belief, experienced major events, had a history of 
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Table 1 Univariate Analysis of the Risk Factors for Major Depression and Major Anxiety of Chinese Medical Residents

Variables Total Major Depression No Major Depression P Major Anxiety No Major Anxiety P

Number of Patients 1343 173 (12.88) 1170 (87.12) 133 (9.90) 1210 (90.10)

Demographic characteristics
Age (years) 26.00 (24.00, 27.00) 25.00 (25.00, 27.00) 26.00 (24.00, 27.00) 0.848 25.00 (24.00, 27.00) 26.00 (24.00, 27.00) 0.051

Gender (male vs.female) 428 (31.90)/915 (68.10) 53 (30.60)/120 (69.40) 375 (32.10)/795 (67.90) 0.709 40 (30.10)/93 (69.90) 388 (32.10)/822 (67.90) 0.640

BMI (kg/m2) 21.48 (19.71, 23.89) 22.34 (19.98, 24.22) 21.48 (19.63, 23.88) 0.040 22.19 (19.98, 23.84) 21.48 (19.63, 23.90) 0.623
Dietary habits

Smoking habit 0.851 0.273

Current 52 (3.90) 7 (4.00) 45 (3.80) 5 (3.80) 47 (3.90)
Never 1259 (93.70) 161 (93.10) 1098 (93.80) 122 (91.70) 1137 (94.00)

Former 32 (2.40) 5 (2.90) 27 (2.30) 6 (4.50) 26 (2.10)

Alcohol habit 0.323 0.881
Current 680 (50.60) 96 (55.50) 584 (49.90) 69 (51.90) 611 (50.50)

Never 648 (48.30) 73 (42.20) 575 (49.10) 60 (45.10) 588 (48.60)

Former 15 (1.10) 4 (2.30) 11 (0.90) 4 (3.00) 11 (0.90)
Coffee habit 0.474 0.920

Current 992 (73.90) 132 (76.30) 860 (73.50) 98 (73.70) 894 (73.90)
Never 292 (21.70) 34 (19.70) 258 (22.10) 30 (22.60) 262 (21.70)

Former 59 (4.40) 7 (4.00) 52 (4.40) 5 (3.80) 54 (4.50)

Life related factors
Sleep quality (PSQI scores) 5.00 (3.00, 7.00) 7.00 (6.00, 10.00) 5.00 (3.00, 6.00) < 0.001 8.00 (6.00, 10.00) 5.00 (3.00, 6.00) < 0.001

Physical activity (IPAQ Mets×hour/week) 16.00 (9.90, 33.55) 13.20 (9.70, 26.33) 16.00 (10.20, 33.59) 0.584 13.70 (9.70, 32.20) 16.00 (10.00, 33.55) 0.159

Have religions (yes) 51 (3.80) 12 (6.90) 39 (3.30) 0.024 12 (6.90) 39 (3.30) < 0.001
Marital status 0.507 0.418

Single/divorce/separation/widow 1150 (85.60) 151 (87.30) 999 (85.40) 117 (88.00) 1033 (85.40)

Married/cohabitation 193 (14.40) 22 (12.70) 171 (14.60) 16 (12.00) 177 (14.60)
Have siblings (yes) 100 (7.40) 10 (5.80) 90 (7.70) 0.373 7 (5.30) 93 (7.70) 0.315

Household income (Yuan/month) 0.150 0.451

Poor (< 5000) 118 (8.80) 19 (11.00) 99 (8.50) 14 (10.50) 104 (8.60)
Good (≧5000, <10,000) 266 (19.80) 38 (22.00) 228 (19.50) 27 (20.30) 239 (19.80)

Excellent (≧10,000) 959 (71.40) 116 (67.10) 843 (72.10) 92 (69.20) 867 (71.70)

Experienced major events (yes) 397 (29.60) 74 (42.80) 323 (27.60) < 0.001 56 (42.10) 341 (28.20) 0.001
History of chronic disease (yes) 130 (9.70) 30 (17.30) 100 (8.50) < 0.001 26 (19.50) 104 (8.60) < 0.001

Visiting friend constantly (yes) 677 (50.40) 64 (37.00) 613 (52.40) < 0.001 54 (40.60) 623 (51.50) 0.018

(Continued)
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Table 1 (Continued). 

Variables Total Major Depression No Major Depression P Major Anxiety No Major Anxiety P

Work related factors
Post graduation year 0.780 0.544

PGY1 403 (30.00) 48 (27.70) 355 (30.30) 42 (31.60) 361 (29.80)

PGY2 473 (35.20) 66 (38.20) 407 (34.80) 48 (36.10) 425 (35.10)
PGY3 467 (34.80) 59 (34.10) 408 (34.90) 43 (32.30) 424 (35.00)

Speciality 0.238 0.961
Surgery 263 (19.60) 35 (20.20) 228 (19.50) 26 (19.50) 237 (19.60)

Internal medicine and others 915 (68.10) 111 (64.20) 804 (68.70) 91 (68.40) 824 (68.10)

Obstetrics and Gynecology 91 (6.80) 12 (6.90) 79 (6.80) 8 (6.00) 83 (6.90)
Pediatrics 74 (5.50) 15 (8.70) 59 (5.00) 8 (6.00) 66 (5.50)

Weekly worktime (hours) < 0.001 < 0.001

≤ 40 hours 355 (26.40) 35 (20.20) 320 (27.40) 25 (18.80) 330 (27.30)
41–50 hours 422 (31.40) 49 (28.30) 373 (31.90) 44 (33.10) 378 (31.20)

51–60 hours 352 (26.20) 37 (21.40) 315 (26.90) 27 (20.30) 325 (26.90)

≥ 61 hours 214 (15.90) 52 (30.10) 162 (13.80) 37 (27.80) 177 (14.60)
Night shifts (times/month) 4.00 (0.00, 7.00) 4.00 (0.00. 8.00) 4.00 (0.00. 6.00) 0.002 4.00 (0.00. 8.00) 4.00 (0.00. 6.00) 0.011

Notes: Continuous variables were expressed as median (interquartile range); categorical variables were reported as number (percentage). To compare the means of two continuous normally distributed variables, the independent- 
samples Student’s t-test was utilized. The Mann–Whitney U-test was used to compare two continuous non-normally distributed variables. Categorical variable was provided as number (percentage). The chi-squared and Fisher’s exact 
tests were employed to compare categorical variables. 
Abbreviations: BMI, body mass index; PSQI, Pittsburgh sleep quality index; IPAQ, International Physical Activity Questionnaire; PGY, post graduation year.
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Table 2 Univariate Analysis of the Risk Factors for Suicidal Ideation of Chinese Medical 
Residents

Variables Suicidal Ideation No Suicidal Ideation P

Number of Patients 130 (9.68) 1213 (90.32)

Demographic characteristics

Age (years) 25.00 (25.00, 27.00) 26.00 (24.00, 27.00) 0.609

Gender (male vs.female) 46 (35.40)/84 (64.60) 382 (31.50)/831 (68.50) 0.366

BMI (kg/m2) 22.19 (19.80, 24.22) 21.48 (19.70, 23.88) 0.353

Dietary habits

Smoking habit 0.981

Current 5 (3.80) 47 (3.9)

Never 122 (93.80) 1137 (93.70)

Former 3 (2.30) 29 (2.40)

Alcohol habit 0.041

Current 79 (60.80) 601 (49.50)

Never 48 (36.90) 600 (49.50)

Former 3 (2.30) 12 (1.00)

Coffee habit 0.776

Current 94 (72.30) 898 (74.00)

Never 34 (26.20) 258 (21.30)

Former 2 (1.50) 57 (4.70)

Life related factors

Sleep quality (PSQI scores) 7.00 (5.00, 8.25) 5.00 (3.00, 7.00) < 0.001

Physical activity (IPAQ Mets×hour/week) 17.55 (6.24, 35.79) 16.00 (10.48, 33.00) 0.632

Have religions (yes) 9 (6.90) 42 (3.50) 0.055

Marital status 0.729

Single/divorce/separation/widow 110 (84.60) 1040 (85.70)

Married/cohabitation 20 (15.40) 173 (14.30)

Have siblings (yes) 8 (6.20) 92 (7.60) 0.556

Household income (Yuan/month) 0.054

Poor (< 5000) 17 (13.10) 101 (8.30)

Good (≧5000, <10,000) 28 (21.50) 238 (19.60)

Excellent (≧10,000) 85 (65.40) 874 (72.10)

Experienced major events (yes) 47 (36.20) 350 (28.90) 0.084

History of chronic disease (yes) 15 (11.50) 115 (9.50) 0.452

Visiting friend constantly (yes) 58 (44.60) 619 (51.00) 0.165

Work related factors

Post graduation year 0.215

PGY1 31 (23.80) 372 (30.70)

PGY2 51 (39.20) 422 (34.80)

PGY3 48 (36.90) 419 (34.50)

Speciality 0.824

Surgery 29 (22.30) 234 (19.30)

Internal medicine and others 84 (64.60) 831 (68.50)

Obstetrics and Gynecology 9 (6.90) 82 (6.80)

Pediatrics 8 (6.20) 66 (5.40)

Weekly worktime (hours) < 0.001

≤ 40 hours 29 (22.30) 326 (26.90)

41–50 hours 33 (25.40) 389 (32.10)

51–60 hours 35 (26.90) 317 (26.10)

≥ 61 hours 33 (25.40) 181 (14.90)

Night shifts (times/month) 4.00 (0.00. 8.00) 4.00 (0.00. 6.00) 0.016

Notes: Continuous variables were expressed as median (interquartile range); categorical variables were reported 
as number (percentage). To compare the means of two continuous normally distributed variables, the independent- 
samples Student’s t-test was utilized. The Mann–Whitney U-test was used to compare two continuous non-normally 
distributed variables. Categorical variable was provided as number (percentage). The chi-squared and Fisher’s exact 
tests were employed to compare categorical variables. 
Abbreviations: BMI, body mass index; PSQI, Pittsburgh sleep quality index; IPAQ, International Physical Activity 
Questionnaire; PGY, post graduation year.
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chronic disease, and visited friends rarely. The medical residents with major anxiety tended to be younger, had longer 
weekly worktime and more frequent night shifts, had poor sleep quality, had a high incidence of religious belief, 
experienced major events, had a history of chronic disease, and visited friends rarely. Participants with suicidal ideation 
tended to intake more alcohol, have longer weekly worktime and more frequent night shifts, have poor sleep quality, have 
less household income, and have a high incidence of religious belief and experiencing major events. As shown in Table 1 
and Table 2. All the characteristics mentioned above were statistically different in univariate analysis and then were 
included in multivariate analysis.

Association Between Weekly Worktime and Major Depression, Suicidal Ideation and 
Major Anxiety of Chinese Medical Residents
Quartiles were categorized across the hours of weekly worktime (≤ 40 h, 41–50 h, 51–60 h, and ≥ 61 h) based on the 
distribution for all participants and used for multiple logistic regression analysis. After multiple adjustments, we found 
that the longer weekly worktime, especially for those who worked for more than 60 hours per week (P for trend = 0.03), 
was associated with a higher risk of experiencing major depression, and the ORs for the extreme quartile was 1.87 (95% 
CI 1.12–3.14); however, this trend was undetected in suicidal ideation (P for trend > 0.05). Moreover, there was also 
a negative association between weekly worktime and major anxiety (P for trend > 0.05). As shown in Table 3.

Discussion
In 2014, China established the standardized residency training program for medical residents to guarantee the quality of 
medical care. However, there was no standard agreement concerning the appropriate worktime duration and its role in 
reducing the risk of mental disorders among Chinese medical residents. This is the first multi-center study to determine 
the association between working hours and mental disorders among Chinese medical residents based on a large 
population in the COVID-19 context. This study revealed that there is a considerable incidence of mental disorders 
among them and longer weekly worktime is associated with a higher incidence of major depression, particularly in those 
who work for more than 60 hours per week. However, this association was not observed for either major anxiety or 
suicidal ideation.

Table 3 Association Between Weekly Worktime and Major Depression, Suicidal Ideation and Major Anxiety of 
Chinese Medical Residents (n = 1343)

Weekly Worktime (Hours) Quartiles of Weekly Worktime Level (Range, n = 1343) P for Trend a

Level 1 (≤40) Level 2 (41–50) Level 3 (51–60) Level 4 (≥ 61)

No. of participants 355 422 352 214

No. of major depression 35 49 37 52

Crude model Reference 1.20 (0.76, 1.90)b 1.07 (0.66, 1.75) 2.94 (1.84, 4.69) <0.001
Adjusted model 1 c Reference 1.18 (0.74, 1.86) 1.07 (0.65, 1.74) 2.93 (1.83, 4.68) <0.001

Adjusted model 2 d Reference 1.00 (0.61, 1.64) 0.75 (0.44, 1.28) 1.87 (1.12, 3.14) 0.003

No. of suicidal ideation 29 33 35 33
Crude model Reference 0.95 (0.57,1.60) 1.24 (0.74,2.08) 2.05 (1.21,3.49) 0.016

Adjusted model 1 c Reference 0.95 (0.57,1.61) 1.24 (0.74,2.09) 2.08 (1.22,3.55) 0.013
Adjusted model 2 e Reference 0.82 (0.48,1.40) 0.98 (0.57,1.68) 1.37 (0.76,2.47) 0.318

No. of major anxiety 25 44 27 37

Crude model Reference 1.54 (0.92,2.57) 1.10 (0.62,1.93) 2.76 (1.61,4.73) 0.001
Adjusted model 1 c Reference 1.47 (0.88,2.46) 1.07 (0.61,1.89) 2.63 (1.53,4.52) 0.001

Adjusted model 2 f Reference 1.35 (0.77,2.35) 0.76 (0.41,1.40) 1.61 (0.88,2.91) 0.053

Notes: aMultiple Logistic regression analysis. bOdd ratio (95% confidence interval) (all such values). cAdjusted for age, sex, and body mass index. 
dAdditionally adjusted for BMI, sleep quality, have religions, experienced major events, history of chronic disease, visiting friend constantly and night 
shifts based on Model 1. eAdditionally adjusted for alcohol habit, sleep quality, have religions, household income, experienced major events and night 
shifts based on Model 1. fAdditionally adjusted for age, sleep quality, have religions, night shifts, experienced major events, history of chronic disease, 
visiting friend constantly and night shifts based on Model 1.
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We found that the incidence of major depression among Chinese medical residents was 12.9%. A previous meta- 
analysis that included 54 observational studies (involving 17,560 individuals and excluding mainland China) estimated 
that the incidence of depressive symptoms was 28.8% (ranging from 20.9% to 43.2%) among medical residents.14 The 
discrepancy between the incidence rates identified may be attributed to the variations in the cutoff values of the 
questionnaires and assessment instruments used. We also found that the incidence of suicidal ideation among Chinese 
medical residents was 9.72%, which was reported for the first time; this is slightly higher than the incidence among the 
general population, which has been reported as 9.2% based on cross-national data on 84,850 adults from the WHO World 
Mental Health Survey.38 The incidence of major anxiety in our study was 9.9%, which was slightly higher than that 
among the general population. A meta-analysis of 84 observational studies across 44 countries has estimated that the 
current global incidence of anxiety disorders is around 7.3% (4.8–10.9%).10

Furthermore, this study found that 73.6% of the Chinese medical residents worked more than 40 hours per week, and 
15.9% of them even worked more than 60 hours per week during COVID-19, although the Labor Law of China clearly 
states that working hours should not exceed 44 hours per week. In line with this, a study on the practices of Chinese 
physicians involving 7762 participants indicated that more than 90% of them worked over 8 hours per day, 13.5% of 
them worked more than 12 hours per day and more than 80% of respondents had no free weekends.39 Worse still, the 
COVID-19 pandemic situation has brought a considerable growth on the amount of patients and increased the workload 
of medical residents. Excessive working hours among medical residents are a common and urgent situation that should be 
addressed.

We found that longer weekly worktime is associated with a higher risk of major depression, especially among 
residents working more than 60 hours per week. Similarly, a recent meta-analysis that included 189,729 participants from 
35 countries suggested a moderate association between long working hours and depression in Asian people (OR=1.50, 
95% CI 1.13–2.01) and a weak positive association in European people (OR=1.11, 95% CI 1.00–1.22).40 Moreover, 
several previous studies also demonstrated that long working hours increased the risk of depression among medical 
residents.41–44 In line with this, during the COVID-19 pandemic, a cross-sectional study including 2318 participants of 
the Longitudinal Study of Adult Health who worked from home, they found that among women, long hours worked were 
associated with poor self-rated mental health (OR = 1.64; 95% CI = 1.13–2.38).45

However, this association was not observed for either major anxiety or suicidal ideation in our study. A previous 
prospective study including 2960 British participants found that working long hours is a risk factor for the development 
of anxiety symptoms in women, but not in men.20 The different definitions of long working hours, study populations, 
professions, and assessments of anxiety may contribute to such discrepancy. Regarding suicidal ideation, similar to our 
analysis, a study involving 980 residents from 22 countries did not identify any correlation with long working hours.44

The underlying mechanism remains unclear. Overworking in a deteriorating working environment (eg, uneven 
distribution of healthcare resources, occasional medical violence, poor doctor-patient relationships26) may cause psy-
chological stress responses, which can induce a constellation of physiological responses. Hyperactivity of the hypotha-
lamic-pituitary-adrenal axis is one of the most common neurobiological changes among those responses, which is closely 
related to depression.46 In addition, long working hours usually lead to insufficient rest and sleep, even circadian rhythm 
disorder. The brain areas responsible with modulating the circadian rhythm and sleep may interact with serotonergic 
neurotransmission,47 which is strongly linked to the pathophysiology of depression.48

There are some limitations to this study: first, the nature of the cross-sectional study design; second, the mental 
disorders were assessed by online self-administered questionnaires instead of clinical diagnosis; third, the lack of 
information on the intensity of work, such as case volume. Nevertheless, this is the first large multi-center study to 
explore the association between long working hours and mental disorders among Chinese medical residents in the 
COVID-19 context. A prospective study after long-term follow-up is needed to confirm our findings.

Implications to Medical Education
These findings enrich the existing literature on mental health among Chinese medical residents in the COVID-19 
pandemic and demonstrate a critical need for establishing a proper worktime restriction, which could improve the 
mental health of residents.
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Conclusion
This study revealed that there was a considerable incidence of poor mental health among medical residents; furthermore, 
the longer weekly worktime was associated with a higher risk of major depression, especially for those who worked more 
than 60 hours per week, but this association was not observed in either major anxiety or suicidal ideation. This may help 
policymakers to develop targeted interventions.
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