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Purpose: To examine the effect of long working hours on anxiety and depression among resident physicians working in Makkah,
Saudi Arabia.
Methods: This is a cross-sectional study using an anonymous and confidential self-administered electronic questionnaire. Mental
health status (depression and anxiety) is measured using hospital anxiety and depression scale. A multi-stage stratified sampling
technique was used. Data were analyzed using the SPSS version 24.0. The Chi-square test and ordinal logistic regression (OLR) were
used to test the association.
Results: A total of 258 medical residents participated in the study. The prevalence of anxiety was 39.5% (n=102) and depression was
20.9% (n=54). In multivariate OLR against anxiety, working more than 64 hours per week was significantly associated (p=0.013) with
an increase in the odds of observing a higher level of anxiety (odds ratio=2.91, 95% confidence interval (CI):1.25–6.77) compared
with working up to 40 hours per week after adjusting for age, amount of sleep and exposure to injustice. For the depression
multivariate OLR, it would increase the odds of observing a higher level of depression for working 41–48, 49–64 and more than
64 hours per week by 2.21 (95% CI:1.07–4.58, P=0.033), 2.07 (95% CI:1.01–4.27, P=0.049) and 2.37 (95% CI:1.03–5.50, P=0.044)
respectively, compared with working up to 40 hours per week and adjusting for the amount of sleep and exposure to injustice.
Conclusion: Resident physicians are at increased risk of developing anxiety and depression which is influenced by long working
hours and a variety of other factors. Therefore, attention needs to be paid to this association. The implementation of interventions for
the prevention and screening of physicians’ mental health disorders is needed.
Keywords: long working hours, mental health, anxiety, depression, physicians

Introduction
The life of physicians is extremely demanding as they are required to work for extended hours as compared to professionals in
other fields.1,2 Recently, the flow of patients requiring prompt care increased drastically due to the COVID-19 pandemic; this
increased the workload and duty hours among healthcare workers.3 The COVID-19 pandemic has significantly impacted the
mental health of general population,4,5 as well as healthcare workers including medical students.6–8 Many studies conducted
recently have shown that working for long hours has a negative impact on physical and mental health.9–11 Additionally, the
workers’ quality of life including physicians is undesirably affected by long working hours. As long working hours cause sleep
disturbances and affect the efficiency of an individual’s social role.12 Longworking hoursmay also contribute to an increased risk
of suicide.AGoogle-based approach could be used tomonitor suicide since people at risk often search the internet for information
and news about self-harm and suicide.13

According to the World Health Organization and the International Labour Organization (ILO), the issue of long
working hours is highly prevalent, and it has become a global concern as it can take a severe toll on the health and well-
being of workers.14 Therefore, a specific number of working hours have been suggested by the ILO and have been
legislated for through the labor laws of many countries, including Saudi Arabia.15,16 However, not all hospitals and
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healthcare organizations abide by these working hours and, as a result, physicians end up working much longer beyond
them.17

The advised working hours in many developed countries vary between 35 to 40 hours a week.9 The European
Commission has suggested that the duration should not exceed 48 hours per week, including overtime.18 The
Occupational Safety and Health Administration, defines a normal and healthy work shift as “a work period of no
more than eight consecutive hours during the day, five days a week, with at least an eight-hour rest”.19 The ILO also
advises that working hours should be limited to an 8-hour shift a day, and they should exceed no more than 48 hours in
total per week.20 Likewise, the regulations recommended by the Saudi Ministry of Human Resources state the working
hours of healthcare workers should range between 40 to 48 hours per week.16 Unfortunately, physicians in Saudi Arabia,
like in other countries, work much more than these upper limits.17,21

The mental health of an individual can become severely compromised as a result of constant work pressures and
related stressors.22 Working long hours is one of the main work stressors that negatively impact mental health,
particularly concerning anxiety and depression.12 Among physicians, anxiety and depression, which have been found
to be associated with long working hours, are the most commonly reported health issues.1,21,23 The prevalence of anxiety
and depression among doctors was 25.8% and 20.5% respectively during the COVID-19 pandemic in the pooled data of
a recently conducted systematic review.24 These mental health issues often result in poor concentration, work perfor-
mance, and quality of care, which, in turn, increases the risk of committing medical errors.25 This necessitates the
monitoring of physicians’ mental health and addressing factors that affect it negatively.

In this study, we hypothesize that long working hours are associated with mental health disorders especially among
physician’s working day in and day out in hospitals and clinical settings. Therefore, we examined the effect of long
working hours on anxiety and depression among resident physicians working in the public sector hospitals of Makkah,
Saudi Arabia.

Materials and Methods
Study Setting
We conducted a cross-sectional study among physicians, including general practitioners (GPs) and residents from various
specialities of all the public sector hospitals in Makkah city, Saudi Arabia. The study was conducted between September
and November 2021.

Study Design and Participants’ Recruitment
A self-administered electronic questionnaire was administered. GPs and residents, either enrolled in a residency program
or not, working in any medical or surgical departments in one of Makkah’s public sector hospitals were eligible for
participation in this study. Physicians with higher classification, including specialists and consultants, were excluded. The
participants were informed that the questionnaire was anonymous and confidential and that their information would be
used for academic purposes only. Participation in the study was voluntary and the participants were not allowed to
proceed to the questionnaire until they acknowledged the informed consent statement, in compliance with the Declaration
of Helsinki. Ethical approval was obtained from the Institutional Review Board, General Directorate of Health, Makkah
(H-02-K-076-0320-273).

Sampling Strategy
A multi-stage stratified sampling technique was utilized to yield participation from all public sector hospitals (Al-Noor
Specialized Hospital, King Abdullah Medical City, the Maternity and Children Hospital, King Faisal Hospital, King
Abdulaziz Hospital, Hera General Hospital, Ajiyad Hospital, and the Security Forces Hospital) and all specialties to
ensure sample representation. We took each hospital as a primary stratum and, according to the population of each,
the size of the stratum was determined compared to the total population. Then, each hospital department was taken as the
secondary stratum.
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The self-reported electronic questionnaire was sent to each department, with a cover letter containing a participation
request and the study purpose. The head of the department, residency program director and chief resident of each
department in all the hospitals were contacted and asked to distribute the anonymous questionnaire among their residents
electronically, and a reminder message was sent afterwards. All the residents were invited, and those who were keen to
participate formed the study population. This approach allowed the researchers to reach almost all members of the
targeted population to gain the participation of the largest possible number.

Sample Size Calculation
Resident physicians in Makkah public sector hospitals comprised about 600 residents, which represented the targeted
study population. The minimum sample size to obtain a 95% confidence interval (CI) with 5% sample error and
hypothesized frequency of outcome factor in the population of 50% ±5 where the population proportion is unknown is
235 participants.

The Questionnaire Tools
The electronic self-administered questionnaire, written in English, consisted of four parts: personal and demographic
factors, general health, work history, and mental health status.

The first part contained the sample’s personal and demographic characteristics, including age, gender, nationality,
marital status, financial situation and accommodation. The second part was about the participants’ general health and past
medical history, including important mental health risk factors such as a family history of psychological disorders; family
and social support; amount of sleep; exposure to loneliness, violence or abuse and injustice in the workplace; personality
factors, like self-esteem; the ability to solve problems, and difficulties in communication. The workplace injustice was
defined for the participants as being exposed to harassment, discrimination or bullying based on sociodemographic
characteristics, health condition and job title in their hospitals. Information about mental health risk factors was obtained
using a series of clear and simple “yes or no” questions. We also assessed the exposure to major events which was
defined as being exposed to at least one of the following: marriage, divorce, death of relative or friend, new job, loss of
job, accidents, long term injury, violence, bullying or bankruptcy. Working hours were assessed in the work history
section using six questions. These questions were about type of duty, breaks during the shift, length and number of on-
calls, weekend duties, and total working hours per week. The total working hours per week was the main independent
variable. The first three parts of the questionnaire were validated by experts in the field. The last part assessed the mental
health status of the participants based on depression and anxiety. The depression and anxiety levels were measured using
the hospital anxiety and depression scale (HADS). HADS is a validated tool, designed in 1983 by Zigmond and Snaith to
diagnose and evaluate anxiety and depression symptoms using 14 items.26 HADS consists of two scales, one for anxiety
(HADS a) and the other for depression (HADS d). The scales are simple, fast and easy to complete by the participants.27

Depression and anxiety are reported on a three-point Likert scale ranging from (0–3). The standard scoring algorithm was
used: anxiety = sum of items 1, 3*5*7, 9, 11*13* and depression = sum of items 2, 4, 6*8*10*12, 14, where starred
items are reverse coded. The total scores on these subscales range from 0–21. A score of 0–7 is considered to be normal,
8–10 borderline, and from 11–21 as either anxious or depressed. It has been validated in many settings, including general
practice and community settings in several languages and countries.28–30 HADS is recommended by the National
Institute for Health and Care Excellence for the diagnosis of depression and anxiety.31

Pretesting the Questionnaire
The first three parts of the questionnaire were reviewed by experts in the field from different specialties, including
occupational, psychiatric, and preventive medicine. Questions that were approved based on being understandable,
relevant, and can be solved without assistance remained in the final questionnaire. A pilot study was performed using
the final draft of the questionnaire by recruiting a convenience sample of 20 medical residents who were not from the
study population. The clarity of the questions, as well as the ability to understand and answer them, were tested by
examining the responses. The pilot participants were asked to provide their feedback on the questionnaire structure and,
following their feedback, questions were again modified accordingly.
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Statistical Analysis
Data were analyzed using the SPSS version 24.0. To investigate the association between long working hours and mental
health status, descriptive and inferential analyses of the data were carried out. A descriptive analysis was used to
describe, summarize and report the data, while inferential statistics were used to identify risk factors for depression and
anxiety and to measure the association between working hours and mental health status. Mental health status (depression
and anxiety) was measured using the HADS a and d (the dependent variables of the study). The Chi-square test and
ordinal logistic regression (OLR) were used to test the association of all the variables with the dependent (anxiety and
depression) and the main independent (total working hours per week) variables. Potential confounders were identified
using the univariate OLR against depression, anxiety and total working hours to determine the regression coefficients,
p-values, odds ratios (ORs) and 95% CI. In the multivariate OLR analysis, there were two main models, one for anxiety
and the other for depression. The statistical significant level of < 0.05 for p-value was used.

Results
Study Participants’ Characteristics
A total of 258 medical residents from all the public sector hospitals in Makkah city participated in the study (response
rate of 43%). More than half of the participants were males (n= 143, 55.4%). The median age of the participants was 29
years, ranging from 24 to 64 years. Most of the participants were ≤ 31 years (69.0%). Only 2.3% (n=6) of the participants
were divorced, while those married or single were 59.7% and 38.0%, respectively. Half of the participants (n=132,
51.2%) were the main provider for their families. Table 1 shows the demographic data in detail.

More than half the participants had never smoked (n=144, 55.8%), while regular smokers, occasional smokers and ex-
smokers were 20.9%, 17.4% and 5.8%, respectively. The vast majority of participants had no history of chronic diseases
(n=203, 78.7%) and no family history of psychological disorders (n=201, 77.9%). The prevalence of obesity among the
participants was 27.5% (n=71) and overweight was 32.6% (n=84). For the amount of sleep, 8.9% selected “far from
enough”, 46.5% selected “not really enough”, 38.4% selected “basically enough” and only 6.2% selected “definitely
enough”. For healthy lifestyle, 24.0% of the participants exercised regularly and 31.0% were on a healthy diet.

Prevalence of Anxiety and Depression
The prevalence of anxiety among the participants was 39.5% (n=102) (95% CI:33.5–45.8); the rest were borderline
(27.5%, n=71, 95% CI:22.2–33.4) and normal (32.9%, n=85, 95% CI:27.2–39.0) (Table 2). For depression, the
prevalence was 20.9% (n=54, 95% CI:16.1–26.4), while borderline and normal were (27.1%, n=70, 95% CI:21.8–
33.0) and (51.9%, n=134, 95% CI:45.7–58.2), respectively (Table 2). In the stratified analysis, anxiety prevalence
differed significantly among age groups (χ2=16.73, P=0.01): about 40.0% in both in the less than 27 years and 27 to
31 years groups, respectively; 55.1% in the age group 32 to 36 years, and 12.9% among participants older than 36 years.
The prevalence of depression was higher among participants who were the main family provider (30.3%) compared to
non-provider (11.1%) (χ2=16.92, P=0.000). Marital status, history of chronic disease, smoking status, and type of
speciality had no statistically significant association with anxiety or depression. Table 1 details the prevalence of
depression and anxiety stratified by demographic characteristics.

Risk Factors
The participants were subdivided into four categories according to their total working hours per week (Table 3). Most of
the participants did not have breaks during their duties (n=144, 55.8%): apart from those who worked up to 40 hours per
week, 66.7% (n=34) of them had a break (p=0.002). However, according to the univariate OLR, the breaks during duties
were not related to anxiety (p=0.505) or depression (p=0.171). About 54.7% of participants were experiencing problems
at work, with a significant regression coefficient with anxiety (p=0.000), and depression (p=0.001) being recorded.
However, there was no significance in the univariate OLR with total working hours per week (p=0.067).

Table 4 examines the possible confounding factors through the univariate analysis using OLR against the dependent
variables anxiety and depression, with the total working hours per week as the main independent variable. The variables
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Table 1 Demographic Features Among Study Participants and Their Association with Anxiety and Depression

Demographics N (%) Anxiety Depression

n (%) P n (%) P

Age (years) 0.010 0.164

< 27 73 (28.3) 29 (39.7) 12 (16.4)

27–31 105 (40.7) 42 (40.0) 20 (19)

32–36 49 (19.0) 27 (55.1) 16 (32.7)

> 36 31 (12.0) 4 (12.9) 6 (19.4)

Gender 0.447 0.174

Male 143 (55.4) 52 (36.4) 36 (25.2)

Female 115 (44.6) 50 (43.5) 18 (15.7)

Marital Status 0.333 0.623

Single 98 (38.0) 37 (37.8) 19 (19.4)

Married 154 (59.7) 64 (41.6) 34 (22.1)

Divorced 6 (2.3) 1 (16.7) 1 (16.7)

Main family provider 0.738 0.000

Yes 132 (51.2) 55 (42.7) 40 (30.3)

No 126 (48.8) 47 (37.3) 14 (11.1)

Smoking Status 0.776 0.548

Never Smoked 144 (55.8) 28 (19.4) 57 (39.6)

Ex-Smoker 15 (5.8) 4 (26.7) 6 (40.0)

Smoke Occasionally 45 (17.4) 8 (17.8) 18 (40.0)

Smoke Regularly 54 (20.9) 14 (25.9) 21 (38.9)

Chronic Disease 0.611 0.354

Yes 55 (21.3) 13 (23.6) 22 (40.0)

No 203 (78.7) 41 (20.2) 80 (39.4)

Speciality 0.755 0.593

Emergency Medicine 27 (10.5) 5 (18.5) 12 (44.4)

Family Medicine 16 (6.2) 2 (12.5) 4 (25.0)

General Medicine 43 (16.7) 12 (27.9) 17 (39.5)

General Practitioner 9 (3.5) 3 (33.3) 5 (55.6)

General Surgery 41 (15.9) 7 (17.1) 16 (39.0)

Medical Subspecialities 13 (5.0) 1 (7.7) 3 (23.1)

Obstetrics and Gynaecology 18 (7.0) 5 (27.8) 7 (38.9)

Orthopaedics 13 (5.0) 5 (38.5) 9 (69.2)

(Continued)
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that were found to be significant were age, amount of sleep, and injustice and these were included in the final models for
adjustment.

In the multivariate OLR against anxiety (Table 5), working more than 64 hours per week was significantly associated
(p=0.013) with increasing the odds of observing a higher level of anxiety by three times (OR=2.91, 95%CI:1.25–6.77) compared
with working up to 40 hours per week. “Exposure to injustice” was significantly associated (p<0.0001) with increasing the odds
of observing a higher level of anxiety by 3.1 (95% CI:1.73–5.44) compared to “not exposed to injustice”. Age was significantly
associated: those less than 27 years (p=0.013), 27–31 years (p=0.002) and 32–36 years (p=0.001) experienced a higher level of
anxiety (OR=2.93, 95% CI:1.25–6.84), (OR=3.51, 95% CI:1.58–7.79) and (OR=5.09, 95% CI:2.03–12.76) respectively,
compared to those more than 36 years old. “Far from enough sleep” was also associated significantly (p=0.010) with an increase
in the odds of observing a higher category of anxiety (OR=5.96, 95% CI:1.53–3.20) compared to “definitely enough sleep”.

Table 1 (Continued).

Demographics N (%) Anxiety Depression

n (%) P n (%) P

Paediatrics 26 (10.1) 5 (19.2) 13 (50.0)

Preventive Medicine 19 (7.4) 2 (10.5) 4 (21.1)

Radiology 12 (4.7) 1 (8.3) 4 (33.3)

Surgical Subspecialties 11 (4.3) 4 (36.4) 3 (27.3)

Other 10 (3.9) 2 (20.0) 5 (50.0)

Abbreviations: N, total number; n, number; P, P-value.

Table 2 Prevalence of Anxiety and Depression Among Study Participants

Category Anxiety Depression

n (%) 95% CI n (%) 95% CI

Normal 85 (32.9) 27.2–39.0 134 (51.9) 45.7–58.2

Borderline 71 (27.5) 22.2–33.4 70 (27.1) 21.8–33.0

Case 102 (39.5) 33.5–45.8 54 (20.9) 16.1–26.4

Abbreviation: n, number.

Table 3 Working Hours per Week Among Study Participants Stratified by Anxiety and Depression

Working Hours per
Week

N (%) Anxiety Depression

n (%) n (%)

Up to 40 hours 51 (19.8) 14 (27.5) 4 (7.8)

41–48 hours 72 (27.9) 24 (33.3) 13 (18.1)

49–64 hours 94 (36.4) 41 (43.2) 27 (28.4)

More than 64 hours 41 (15.9) 23 (57.5) 10 (25.0)

Total 258 (100.0) 102 (39.5) 54 (20.9)

Abbreviations: N, total number; n, number.
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Table 4 Testing for Possible Confounders Using Univariate Ordinal Logistic Regression Against Anxiety, Depression (Dependents)
and Total Working Hours per Week (Independent)

Risk Factors Anxiety Depression Working Hours

OR (95% CI) P OR (95% CI) P OR (95% CI) P

Body Mass Index (kg/m2) 1.0 (1.0–1.1) 0.767 1.0 (1.0–1.0) 0.672 1.0 (0.9–1.0) 0.106

Age

< 27 years old 1 1 1

27–31 years old 1.13 (0.65–1.96) 0.664 1.2 (0.7–2.1) 0.561 0.8 (0.4–1.3) 0.334

32–36 years old 1.75 (0.87–3.52) 0.115 0.5 (0.3–1.0) 0.042 0.6 (0.3–1.1) 0.108

36 years old 0.36 (0.16–0.79) 0.011 0.9 (0.4–2.1 0.879 0.5 (0.2–0.9) 0.041

Family history of psychological disorders

Yes 1.5 (0.87–2.6) 0.144 1.5 (0.9–2.6) 0.144 0.6 (0.4–1.1) 0.076

No 1 1 1

Sleep amount

Far from enough 7.3 (2.0–26.3) 0.002 3.3 (1–11.2) 0.050 4.4 (1.4–13.7) 0.011

Not really enough 3.0 (1.1–8.4) 0.035 1.1 (0.2–1.7) 0.879 2.8 (1.1–7.3) 0.032

Basically enough 1.7 (0.6–4.9) 0.293 0.6 (0.2–1.7) 0.372 2.9 (1.1–7.5) 0.032

Definitely enough 1 1 1

Family and social support

Yes 0.6 (0.3–1.2) 0.172 0.4 (0.2–0.8) 0.009 1.1 (0.6–2.1) 0.761

No 1 1 1

Main family provider

Yes 1.2 (0.8–1.9) 0.436 2.6 (1.6–4.2) 0.000 0.9 (0.6–1.4) 0.714

No 1 1 1

Major event

Yes 2.6 (1.6–4.2) 0.000 1.2 (0.7–1.9) 0.481 1.01 (0.6–1.6) 0.967

No 1 1 1

Specialty satisfaction

Yes 0.6 (0.3–1.0) 0.065 0.39 (0.2–0.7) 0.001 1.3 (0.7–2.2) 0.398

No 1 1 1

Break during duties

Yes 0.93 (0.76–1.15) 0.505 0.87 (0.72–1.06) 0.171 0.74 (0.59–0.94) 0.015

No 1 1 1

Injustice in workplace

Yes 2.9 (1.7–4.9) 0.000 2.0 (1.2–3.3) 0.010 1.7 (1.0–2.7) 0.044

No 1 1 1

(Continued)
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For the depression multivariate OLR model (Table 6), the regression coefficients for working hours per week
categories (41–48, 49–64, and more than 64 hours) were significant compared to working up to 40 hours per week.
The odds of observing a higher level of depression for working 41–48, 49–64 and more than 64 hours per week increased

Table 4 (Continued).

Risk Factors Anxiety Depression Working Hours

OR (95% CI) P OR (95% CI) P OR (95% CI) P

Loneliness

Yes 2.7 (1.6–4.4) 0.000 2.7 (1.7–4.4) 0.000 1.6 (1.0–2.5) 0.058

No 1 1 1

Violence or abuse

Yes 3.2 (1.4–7.3) 0.006 1.4 (0.7–3.0) 0.336 2.0 (1.0–4.3) 0.062

No 1 1 1

Abbreviations: OR, odds ratio; CI, confidence interval; P, P-value.

Table 5 Final Ordinal Logistic Regression Model for Anxiety Against Working Hours Adjusted for Age,
Amount of Sleep, and Injustice in Workplace

Parameter Estimate P-value OR (95% CI)

Working hours per week

Up to 40 hours 0 1

41–48 Hours 0.371 0.296 1.45 (0.72–2.90)

49–64 Hours 0.414 0.228 1.51 (0.77–2.96)

More than 64 hours 1.067 0.013 2.91 (1.25–6.77)

Age groups

< 27 years old 1.075 0.013 2.93 (1.25–6.84)

27–31 years old 1.256 0.002 3.51 (1.58–7.79)

32–36 years old 1.626 0.001 5.09 (2.03–12.76)

36 years old 0 1

Amount of sleep

Definitely enough 0 1

Basically enough 0.443 0.423 1.56 (0.53–4.60)

Not really enough 0.949 0.085 2.58 (0.88–7.60)

Far from enough 1.785 0.010 5.96 (1.53–23.20)

Injustice in workplace

Yes 1.121 0.000 3.10 (1.73–5.44)

No 0 1

Abbreviations: OR, odds ratio; CI, confidence interval.
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by 2.21 (95% CI:1.07–4.58, P=0.033), 2.07 (95% CI:1.01–4.27, P=0.049) and 2.37 (95% CI:1.03–5.50, P=0.044)
respectively, compared with working up to 40 hours per week. “Injustice” also increased the odds of observing
a higher category of depression by 74% (OR:1.74, 95% CI:1.02–2.96) as its regression coefficient was significant
(p=0.042) compared to “not exposed to injustice.”

Discussion
In this study, we have addressed one of the important risk factors in workplaces, long working hours and their impact on
the mental health of resident physicians. About 67% of the participants experienced anxiety or were at risk of developing
it, while about 48% were depressed or at risk of developing depression. The OR of anxiety for those working more than
64 hours per week was 2.9 compared with those working up to 40 hours per week, after adjusting for confounders using
OLR. On the other hand, the depression OR for participants working 49–64 hours per week was 2.0 compared with those
working up to 40 hours per week after adjusting for confounders using OLR. This result suggests that long working hours
increased the risk of anxiety and depression.

Most of our participants worked for more than the recommended working hours.16,20 These results suggested that our
physicians have longer work schedules than personnel in other professions.9 This is consistent with Hameed et al ’s
findings,2 where a majority of the residents in Riyadh and Qassim province worked for 60 or more hours per week. Given
these facts, we emphasize the need to find solutions for this issue. While the existence of working hours control programs
is important, the implementation, monitoring and evaluation of these programs are of the utmost importance as most of
the laws and regulations related to working hours are not truly applied.

We found that the prevalence of anxiety among resident physicians in our study is about four times that of the general
population in Saudi Arabia.32 Alamri et al found that about 10.5% of their study participants of the general population
suffered from moderate to severe features of anxiety, while the number was 39.5% among our participants.32 In this
study, the proportion of anxiety and depression increased with the increase in working hours (Table 3). This indicates
a dose-response relationship, which is similar to the finding of Bannai and Tamakoshi.9 Residents who worked for more

Table 6 Final Ordinal Logistic Regression Model for Depression Against Working Hours Adjusted for
Amount of Sleep and Injustice in Workplace

Parameter Estimate P-value OR (95% CI)

Working hours per week

Up to 40 hours 0 1

41–48 Hours 0.792 0.033 2.21 (1.07–4.58)

49–64 Hours 0.728 0.049 2.07 (1.01–4.27)

More than 64 hours 0.865 0.044 2.560 (1.110–5.908)

Amount of sleep

Definitely enough 0 1

Basically enough −0.537 0.303 0.58 (0.21–1.62)

Not really enough −0.027 0.957 0.97 (0.36–2.63)

Far from enough 0.973 0.123 2.65 (0.77–9.09)

Injustice in workplace

Yes 0.552 0.042 1.74 (1.02–2.96)

No 0 1

Abbreviations: OR, odds ratio; CI, confidence interval.
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than 64 hours per week are three times more likely to experience anxiety compared to residents working up to 40 hours
per week. This is in accordance with previous findings among the general population and physicians that have
demonstrated an association between long working hours and mental disorders.33,34 Among general workers in previous
studies, long working hours were found to be related to an increase in the risk of anxiety by 1.74-fold for those who
worked more than 55 hours per week compared to those who work 35–40 hours per week.33 This is the same for
physicians, as was reported in a study conducted on Chinese physicians.21 They found that those working 60 hours or
more per week were about twice as likely to report anxiety compared to those working 35–44 hours per week.21

The prevalence of depression in our study population was 20.9%. This is comparable to the previously published
results of a study that included Saudi physicians, despite the use of a different scale, the Arabic version of Depression,
Anxiety, and Stress Scale (DASS-21).32 However, the rate of depression among our participants is much lower than
what was observed among frontline physicians caring for COVID-19 patients.35 Three recently published systematic
reviews conducted to describe the prevalence of mental health disorders among healthcare workers dealing with
COVID-19 patients reported the prevalence of depression among physicians of about 40%.36–39 This result demon-
strates that the effect of the COVID-19 pandemic mostly impacted frontline physicians. However, other systematic
reviews concluded that the COVID-19 pandemic affect the mental health of all health care workers and general
population.4–7

According to the adjusted OLR for depression, all working hours categories of 48 hours or more were associated with
more than double the odds of having depression compared to 40 hours per week (Table 6). This is not surprising as it is
consistent with results from previously conducted studies on physicians in Saudi Arabia, Tunisia, Turkey, China, Japan,
and Australia.2,21,23,34,39,40 However, a systematic review concluded that the association between long working hours and
depression is inconclusive.41 This contradictory finding indicates the need for further prospective research with
a powerful design to investigate this relationship. Despite this, no one can debate the importance of working hours
regulations in maintaining the mental health and well-being of physicians.42 Prevention of mental disorders among
physicians is crucial in producing decent medical care.21 To do that, adopting a systematic approach aimed at protecting
physicians’ mental health and managing long working hours imposed by workplaces is mandatory.42

Age is one of the main factors related to mental disorders;43 this is consistent with our results. The proportion of
anxiety decreased in older age groups and decreased markedly in the oldest age group (36 years or more). This echoes the
result of a previously published study among the Saudi population.32 In an adjusted OLR, the participants aged 36 years
or more had a 66% lower risk of acquiring anxiety compared to participants aged 27 years and younger (p=0.013). In our
study, age was related significantly to long working hours and anxiety and considered to be a confounder; therefore, it
was included for adjustment in the final model. Injustice was also added to the final models due to its significant
association with long working hours and both depression and anxiety. Exposure to injustice negatively impacts emotional
responses and reinforces unhealthy behaviors. These, in turn, increase the risk of depression and anxiety.44

Regarding depression, being the main family provider was significantly associated with depression (OR=2.60, 95%
CI:1.61–4.20, p=0.000). This is per other studies stating that physicians’ mental status is negatively impacted as family
commitments increase.45 Our study showed a significant association between the amount of sleep and the anxiety,
depression and working hours categories, which is consistent with a previous study.28,46 This study highlights the need
for proper working hours management to allow for adequate sleep to protect physicians’ mental health.

There were some limitations in this study that need to be acknowledged. We included only those residents who
responded to the invitation to complete the questionnaire. It is possible that severely depressed or anxious residents may
not have been interested in participating. Conversely, the residents who answered our questionnaire may have been more
interested in issues related to long working hours and mental health. However, the results are not expected to be
significantly affected by this factor. Another issue relates to the cross-sectional study design, which restricted the
assessment of the temporality and causality of the observed associations. Furthermore, self-reported data is inevitably
associated with recall bias. Therefore, longitudinal studies should be conducted in the future to confirm the conclusions
of our study. Other factors that need to be addressed are affective temperaments due to their relationship with mental
health. Particularly suicide risk, since affective temperaments may be independently associated with suicide.47 In
a population with low suicide risk, such as ours, affective temperaments diagnosis may have a significant predictive
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value. This may open up opportunities for future research to clarify the role of affective temperaments and how to deal
with their effects. Finally, the data was collected during the COVID-19 pandemic, which may have impacted the mental
health status of the participants.

The results indicate that resident physicians working in Saudi Arabia have an increased risk of anxiety and depression
due to long working hours. The Ministry of Health should be aware of the fact that long working hours could play a role
in impacting the mental health of physicians. As a result, potential performance issues arise, and medical errors could
occur more frequently. Thus, the need to standardize the working hours of physicians is imperative.

Conclusion
We found that resident physicians are at increased risk of developing anxiety and depression. This finding is influenced by long
working hours. In addition, a variety of factors, including age, family responsibilities, social skills, speciality satisfaction,
physical activity, amount of sleep, and exposure to major events, violence, injustice, and loneliness have been shown to
significantly affect the risk of anxiety and depression. Attention needs to be paid to these associations and the impact of
physician mental health on the quality of care. Additionally, there is a need to implement interventions for the prevention and
screening of physicians’ mental health disorders to improve performance and health care outcomes.
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ILO, international labour organization; GPs, general practitioners; CI, confidence interval; HADS, hospital anxiety and
depression scale; OLR, ordinal logistic regression; OR, odds ratio.
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