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Abstract
Background: Anxiety disorders are a significant factor associated with physician burnout and poor patient care,
reported to have a significant frequency among the youth in the Middle East. However, to date, no study has explored
the prevalence of anxiety among resident physicians in the Arabian Gulf country of Oman. This cross-sectional study,
conducted among a random sample of residents affiliated with the Oman Medical Specialty Board, aimed to examine
the frequency and factors associated with anxiety symptoms among them. Participants were asked to complete the
General Anxiety Disorder Assessment (GAD-7) to assess anxiety, as well as a socio-demographic questionnaire.
Results: In a total of 251 residents, the prevalence of anxiety was 14.7% (GAD-7 cut-off score ≥ 10). More than 60%
of the respondents were female (68.9%). The age breakdown ranged from 25 to 30 years old (66.5%) and the majority
were married (64.9%). More than 70% of respondents attended at least 5 shifts in their weekly schedule and received
at least 5 on-call shifts from the hospital per week. Logistic regression showed that residents with chronic disease
were 2.5 times (95% CI 1.36–4.72, p = 0.003) more likely to have anxiety than those without them. Those residents
who did not exercise were 2.1 times (95% CI 1.04–4.46, p = 0.038) more likely to have anxiety than those who exercise
often or regularly. Residents who received 6 or more on-calls from the hospital were 2.6 times (95% CI 1.35–5.25, p =
0.005) more likely to have anxiety than those who received 5 or fewer on-calls in a month.
Conclusions: The factors seemingly responsible for anxiety symptoms in this sample of resident physicians are those
that are typically associated with poor work-life balance and unhealthy lifestyles. Pending further scrutiny, these
results could be used to lay the groundwork for the identification of those who will require more protracted help dur‑
ing their training in Oman and in other culturally similar Middle Eastern countries.
Keywords: Oman Medical Specialty Board (OMSB), Anxiety, Residents, Oman
Background
Mental health is an essential component of the World
Health Organization’s (WHO) definition of health [1]. In
the general population, anxiety disorders are a common
mental health problem and are likely to be associated
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with higher morbidity and mortality [2]. The WHO has
estimated that around 264 million people potentially live
with anxiety disorders [3]. There is also evidence to suggest that anxiety symptoms are highly prevalent among
healthcare professionals due to strenuous working conditions, which, in turn, precipitate occupational burnout
and work-life imbalance [4].
Poor mental health outcomes have been increasingly
reported in Arabian Gulf countries among students in
tertiary education programs, especially in those training
to be tomorrow’s doctors. This region is also the home
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to one of the youngest populations in the world, with a
significant youth bulge in the population [5]. The budget
allocated for education testifies to all the above factors.
For example, 16% and 17% of the annual budgets are allocated to education in Saudi Arabia and the United Arab
Emirates (UAE), respectively. Bahrain and Oman spend
approximately 2% and 7%, respectively, of their total
gross national product (GNP) on education [6].
In a recent narrative review, Al-Adawi et al. [7]
reported that anxiety symptoms ranked fifth in the frequency of mental health problems among students in
tertiary education in the Arabian Gulf countries. The
highest was among (84.7%) the Saudi students, followed
by Kuwaiti (63%) and Bahraini (51%) students. A specific
anxiety disorder, social phobia, was reported to afflict
54% of the study sample in Oman. While these studies
appear to elucidate the frequency of anxiety symptoms
among “generic” students in various tertiary education
programs, scant attention has been directed toward
the well-being of the resident physician. Recent growth
in medical services has also witnessed the exponential
growth of medical schools in the Arabian Gulf countries. A significant proportion of post-graduate medical
education is currently dispensed under the auspice of the
Oman Medical Specialty Board (OMSB), adhering to the
Accreditation Council for Graduate Medical EducationInternational (ACGME-I) [8, 9]. Due to the rising tide of
poor mental health among healthcare workers, ACGMEI has stipulated measures to create cloistered training
environments for the residents which, in turn, has the
potential to mitigate issues related to burnout [10].
However, sparse data has been collected on the wellbeing of tomorrow’s doctors among those who fulfill the
criteria of resident physicians under ACGME-I in Oman.
Al-Shafaee et al. [11] explored the prevalence of abuse
and mistreatment among first-year residents in Oman.
Among the sampled residents, 96.6% support the contention that mistreatment exists in their educational setting,
with verbal and academic abuses as the most common
complaint, followed by sexual harassment and physical abuse. Additionally, Al Mukhaini et al. [12] reported
that 37.3% of the resident physician sample of their study
were “addicted to the internet” which, in turn, has strong
associations with depressive symptoms. Additionally,
the results of a study by Al-Houqani et al. [13] exploring the prevalence of depression among resident physicians in Oman reported that 28.8% exhibited depressive
symptoms.
To date, no study has explored the prevalence of anxiety symptoms among resident physicians in Oman. Quek
et al. [14] reported in a meta-analysis that the rate of
anxiety among medical students in the Middle East and
Asia exceeds those of their counterparts in the rest of
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the world, making it especially necessary to explore this
statistical prevalence. Owing to the high levels of occupational stress intimately linked to their occupation, the
presence of anxiety has the potential to hinder residents’
performance and affect the quality of healthcare provided
[15, 16]. These issues will inevitably have negative effects
on patient care and safety and, albeit indirectly, may trigger litigation and medical malpractice lawsuits. Therefore, this study has been embarked upon to examine the
prevalence of anxiety symptoms among resident physicians and to analyze the possible socio-demographic and
clinical predictors of anxiety among them.

Methods
Study design and setting

This cross-sectional analytical study was conducted on
Oman Medical Specialty Board (OMSB) residents across
different training programs, between January and April
2020. OMSB is an independent, ACGME-accredited educational body that sponsors and oversees graduate medical education (GME) programs in Oman. The inclusion
criteria were (1) trainees or resident physicians officially
enrolled with OMSB and (2) willing to consent to participate in the present study. Exclusion criteria included (1)
non-resident physicians or allied disciplines; (2) students
who were enrolled as part of optional internships, training or fellowships; and (3) those who did not consent to
participate or did not complete the questionnaires.
Data collection process

Data was collected using an electronic study survey. A
self-administered questionnaire was sent to all residents
of different specialties at different levels of residency in
Oman. The participants were approached via their official OMSB email IDs. Individual program coordinators were contacted to confirm that the survey had been
received by all residents. Of the 600 residents participating in OMSB residency programs, 100 were excluded
from the study due to being on an extended leave for
personal reasons, for completion of their residency training, or for master’s degrees and fellowships abroad. The
electronic questionnaire was sent to 500 residents, and
251 responses were collected. The residency programs
include medical subspecialties (i.e., family medicine,
internal medicine, anesthesia, dermatology, emergency
medicine, radiology, psychiatry, and pediatrics), surgical subspecialties (i.e., ENT, orthopedic, general surgery,
ophthalmology, oral and maxillofacial surgery, obstetrics
and gynecology), and diagnostic laboratory subspecialties (i.e., biochemistry, hematology, histopathology, and
microbiology). For brevity and statistical analysis, these
specialties were lumped into three groups: medical, surgical, or diagnostic, as detailed earlier [8].
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The recruited participants were given information
about the study and were informed that their participation would be completely anonymous and voluntary. A
Declaration of Consent form was requested on the front
page of the questionnaire, whereby the participant had
to consent before proceeding with participating in the
survey.
Sampling method and sample sizes

A stratified random sampling procedure was adopted to
ensure that the research sample would be representative. The algorithm for a randomization software was
employed to fulfil the objective of the study. Thereafter, deemed representative participants were contacted
to explain the objective of the present study and obtain
electronic consent for participation. Previous studies
have found a prevalence of anxiety in medical students
in the range of 9.8 to 25.6% [17, 18]. With this assumption, and using the EPI Tools software [19], under 5%
precision (margin error) at 95% confident intervals, the
required samples would ideally range from 136 to 293,
respectively.
Outcome measures

The outcomes consisted of two parts: (i) socio-demographic and risk factors and (ii) quantification of anxiety
symptoms. These are detailed below in tandem.
Socio‑demographic and occupational factors

The first part of the survey solicited relevant socio-demographic information and questions probing about possible risk factors, with results shown in Table 1. Personal
data was sought regarding gender, age, marital status,
number of children, etc. The survey also inquired about
where the participant’s residence or place of abode was,
as OMSB attracts residents from different parts of the
country (area = 309,501 km2). Oman has 11 administrative regions — Muscat, Dhofar, Musandam, Buraymi, Ad
Dakhiliyah, North Batinah, South Batinah, South Sharqiyah, North Sharqiyah, Ad Dhahirah, and Al Wusta. The
bulk of the population resides in the coastal region of
the north of the country, known as Al Batinah coast. The
place of residence was conveniently categorized as urban
or rural. For brevity, the capital of Muscat, the largest
metropolitan city along the coast overlooking the Arabian Sea, was categorized as “urban” and the rest were
categorized as “rural.”
In addition to personal data and place of abode, this
study solicited factors that may affect anxiety positively
or negatively. Participants were also asked whether they
felt as though they received adequate support from their
homes and from the residency training program. They
were also asked about the number of shifts they had
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Table 1 Socio-demographic and occupational variables of the
study samples (n = 251)
Variable

n (%)

Gender
Female

173 (68.9)

Male

78 (31.1)

Age (years)
Below 25

2 (0.8)

25 to 30

167 (66.5)

30 to 35

77 (30.7)

Above 35

5 (2.0)

Marital status
Single

87 (34.7)

Widowed

1 (0.4)

Married

163 (64.9)

Number of children
0

126 (50.2)

1

67 (26.7)

2

39 (15.5)

3 and above

19 (7.6)

Place of residence
Rural

66(26.3)

Urban

185 (73.7)

Domestic help
No

131 (52.2)

Yes

120 (47.8)

Family support
No

23 (9.2)

Yes

228 (90.8)

Chronic disease
Yes

26 (10.4)

No

225 (89.6)

Doing exercise
No

126 (50.2)

Often

106 (42.2)

Regular

19 (7.6)

Residency program
Medical

213 (84.9)

Surgical

25 (10.0)

Diagnostic

13 (5.1)

Year of study
1

60 (23.9)

2

54 (21.5)

3

62 (24.7)

4

57 (22.7)

5

14 (5.6)

6

4 (1.6)

Number of examinations per year
1

62 (24.7)

2

45 (17.9)

3

13 (5.2)

4 and above

131 (52.2)
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Table 1 (continued)
Variable

n (%)

Examination results
Fail

6 (2.4)

Pass

245 (97.6)

Number of shifts in the hospital scheduled per week
4 and below

71 (28.3)

5

109 (43.4)

6 and above

71 (28.3)

Number of on-calls from the hospital per weeka
3 and below

39 (15.7)

4

49 (19.8)

5

98 (39.5)

6

60 (24.2)

7 and above

2 (0.8)

Anxiety (GAD-7)
Yes (GAD-7 total score ≥10)
No (GAD-7 total score < 10)

37 (14.7)
214 (85.3)

GAD-7, Generalized Anxiety Disorder Scale, the total score ranged from 0 to 21;
a
3 missing

scheduled per week, and how many times they received
on-calls from the hospital per week. Such occupational
variables were partly employed for the fact that they
reflect the ACGME-I charter that aims to improve the
well-being of residents, and partly to reflect specific
demographic trends in Oman that befits a demographic
population in transition [20, 21].
Generalized Anxiety Disorder (GAD‑7) scale

The study utilized a widely-used checklist, the Generalized Anxiety Disorder (GAD-7) assessment, to find the
frequency of the symptoms of anxiety in the sample [22].
GAD is a seven-item screening tool with items derived
from DSM-IV criteria for generalized anxiety disorder.
In reference to the previous two weeks, the participant
responded on a 4-point Likert scale (0 = “not at all,” 1
= “several days,” 2 = “over half of the days,” 3 = “nearly
every day”). GAD-7 has been validated in various languages and ethnic groups [23]. The Arabic version has
been shown to have parallel psychometric properties to
the original version [24]. The score for GAD-7 ranged
from 0 to 21. The cut-off of >10 has been widely considered to differentiate those with anxiety and those without
[22]. For the present cohort, the internal consistency of
the GAD-7 was adequate (Cronbach’s α = 0.83).
Statistical analysis

Descriptive statistics, including frequency and percentage calculation, were used to explore the profile of
the participants according to their socio-demographic

and occupational information. The anxiety status as a
dependent variable determined by the GAD-7 total score
and socio-demographic and occupational data were independent variables. First, the univariate analysis included
chi-square, and Fisher’s exact tests were used to identify
factors associated with anxiety. Then, those factors that
showed significance at the 5% alpha level in the univariate analysis were included in the logistic regression
(backward Wald method) to further analyze the risk factors associated with anxiety. All analyses were conducted
with SPSS 27.0 (IBM SPSS Inc. Chicago, IL, USA) and set
at a 5% significance level.
Ethics approval

This work was approved by the research ethics committee of the Oman Medical Specialty Board, Muscat, Oman
(REC /01/2019). Informed consent was collected from
all participants. The study was conducted following the
Declaration of Helsinki and the American Psychological
Association regarding ethical human research, concerning confidentiality, privacy, and data management.

Results
A total of 251 residents (response rate = 50.2%) participated in this study. Table 1 shows the socio-demographic
and occupational characteristics of the participants.
More than 60% of them were females (68.9%), were
between 25 to 30 years old (66.5%), and were married
(64.9%). The majority of them were living in urban areas
(73.7%), more than half of them did not have domestic
help (52.2%), and the majority were supported well by
their family members (90.8%). Around 10% of residents
had a chronic disease, and half of them (50.2%) do not
regularly exercise. A majority of residents enrolled in
the residency program were specializing in medical programs (84.9%), followed by surgical (10.0%) and diagnostic programs (5.1%). The study participants comprised a
near-equal proportion of around 20% each from year 1 to
year 4 of residency, with a lesser number of participants
drawn from year 5 (5.6%) and year 6 (1.6%). 52.2% of residents had 4 or more examinations per year, and only a
small percentage (2.4%) failed their examinations. More
than 70% of them had at least 5 shifts scheduled per week
and received at least 5 on-calls from the hospital per
week. According to the total score of the GAD-7 and the
cut-off utilized for the purposes of this study, the prevalence rate of anxiety is 14.7% (n = 37).
In Table 2, univariate analysis showed that chronic disease (p = 0.006), doing exercise (p = 0.022), year of study
(p = 0.038), higher number of shifts (p = 0.010), and
higher number of on-calls received (p = 0.003) from the
hospital were significant factors associated with anxiety.
No significant differences were seen between anxiety and
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Table 2 Univariate analysis for anxiety in the association of
socio-demographic and occupational variables
Variable

Anxiety (GAD-7)

Table 2 (continued)
Variable

Anxiety (GAD-7)

P-value

Yes (n = 37)

No (n = 214)

n (%)

n (%)

Female

29 (78.4)

144 (67.3)

Male

8 (21.6)

70 (32.7)

Below 25

0 (0.0)

2 (0.9)

25 to 30

24 (64.9)

143 (66.8)

31 to 35

12 (32.4)

65 (30.4)

36+

1 (2.7)

4 (1.9)

Not married

16 (43.2)

72 (33.6)

Married

21 (56.8)

142 (66.4)

0

20 (54.1)

106 (49.5)

1

9 (24.3)

58 (27.1)

2

7 (18.9)

32 (15.0)

3 and above

1 (2.7)

18 (8.4)

Rural

7 (18.9)

59 (27.6)

Urban

30 (81.1)

155 (72.4)

No

21 (56.8)

110 (51.4)

Yes

16 (43.2)

104 (48.6)

No

6 (16.2)

17 (7.9)

Yes

31 (83.8)

197 (92.1)

Yes

9 (24.3)

17 (7.9)

No

28 (75.7)

197 (92.1)

P-value

Yes (n = 37)

No (n = 214)

n (%)

n (%)

Number of shifts per week

Gender
0.178

6 and above

17 (45.9)

54 (25.2)

5 and below

20 (54.1)

160 (74.8)

0.010

Number of on-calls from the hospital per weeka

Age (years)
0.915

6 and above

17 (45.9)

45 (21.3)

5 and below

20 (54.1)

166 (78.7)

0.003

GAD-7 Generalized Anxiety Disorder Scale, the total score ranged from 0 to 21,
anxiety: GAD-7 total score ≥10; no anxiety: GAD-7 total score < 10; a3 missing;
^Fisher’s exact test

Marital status
0.259

No. of children
0.594

Place of stay
0.317^

Domestic help
0.547

Family support
0.122^

Chronic disease
0.006^

Doing exercise

the other variables. All the significant factors in univariate analysis were used in the logistic regression for further analysis.
In Table 3, five factors (chronic disease, exercise, year of
study, number of shifts, and number of received on-calls
from the hospital) were included in the logistic analysis
for further analysis. Results showed that chronic disease, exercise, and a higher number of on-calls received
from the hospital were significant determinants of anxiety (Table 3). The model has a good-fit result (chi-square
= 3.43, p = 0.331) with an adjusted Cox and Shell R2
of 0.464. It has an acceptable sensitivity (54.1%), good
specificity (75.4%), and overall predicting power (72.2%).
Results showed that residents with chronic disease were
2.5 times (OR = 2.54, 95% CI 1.36–4.72, p = 0.003) more
likely to have anxiety than those without chronic disease.
Those residents who do not exercise were 2.1 times (OR
= 2.16, 95% CI 1.04–4.46, p = 0.038) more likely to have
anxiety than those who are regularly exercising. Regarding occupational factors, residents who received 6 and

No

25 (67.6)

101 (47.2)

Yes (often/regular)

12 (32.4)

113 (52.8)

0.022

Medical

31 (83.8)

182 (85.0)

Surgical

6 (16.2)

19 (8.9)

Variable

Diagnostic

0 (0.0)

13 (6.1)

Chronic disease

3rd and above

26 (70.3)

111 (51.9)

1st and 2nd

11 (29.7)

103 (48.1)

1

9 (24.3)

53 (24.8)

2

6 (16.2)

39 (18.2)

3

2 (5.4)

11 (5.1)

4 and above

20 (54.1)

111 (51.9)

Fail

2 (5.4)

4 (1.9)

Pass

35 (94.5)

210 (98.1)

Residency programs
0.138

Year of study
0.038

Table 3 Logistic analysis for anxiety in the association of sociodemographic and occupational variables

Yes

OR (95% CI of OR)

P-value

2.54 (1.36–4.72)

0.003

2.16 (1.04–4.46)

0.038

 Nob
Doing exercise

No. of exams
0.991

No
b

Yes (often/regular)

Number of on-calls from the hospital per w
 eeka
6 and above

2.66 (1.35–5.25)

0.005

5 and belowb

Exam result
0.216^

OR odds ratio, CI confidence intervals; logistic (Backward Ward): Hosmer and
Lemeshow test (chi-square = 3.43, p = 0.331), Cox and Shell R square = 0.464,
sensitivity = 54.1%, specificity = 75.4%, overall = 72.2%; a3 missing; breference
point

AlJahwari et al. Middle East Current Psychiatry

(2022) 29:47

above on-calls from the hospital were 2.6 times (OR =
2.66, 95% CI 1.35–5.25, p = 0.005) more likely to have
anxiety than those who received 5 and below on-calls
from the hospital.

Discussion
Stress has been suggested to be at the top of the list of
mental health issues among students enrolled in tertiary
education programs in the Arabian Gulf [7]. This is also
the trend worldwide among college students, who often
complain of being stressed, burned out, or exposed to
adverse experiences [25]. A Canadian campus survey
reported a 30% prevalence of perceived stress among college-going students [26]. Recently, in Malaysia, perceived
stress was present in 37.7% of the college-going population, while in India, the corresponding percentage was
42.5%, and in Pakistan, 58.9% [27–29]. In a recent review
among Arabian Gulf students, perceived stress and feelings of being burned out were reported among 92.5%,
96.3%, and 89.2% of Saudi, Bahraini, and Qatari students,
respectively [7].
As the concept of stress is conceptualized as “any
type of change that causes physical, emotional, or psychological strain” [30], there is a need to examine those
distresses among students in tertiary education using
diagnostic tools that parallel the available psychiatric
nosology, so that their severity and possible intervention
methods could be contemplated.
With this background, the present study was embarked
upon to examine the frequency of anxiety symptoms by
using the Generalized Anxiety Disorder (GAD-7) assessment among resident physicians in Oman. The prevalence of anxiety symptoms in the present study among
resident physicians was 14.7%.
This figure appears to be in the lower ranges compared to those established in other similar studies within
the Arabian Gulf countries that have employed various instruments such as the anxiety subscale of Hospital and Depression Scale (HADS), the anxiety subscale
of Depression Anxiety Stress Scales (DASS-21), Zung
Self-Rating Anxiety Scale (ZSAS) and Becks Anxiety
Inventory (BAI), as well as the General Anxiety Disorder (GAD-7) used in the present study. In Saudi Arabia,
the frequency of anxiety symptoms in medical students
has been reported to range from 31.7 to 34.9% [31, 32].
In Bahrain, the rate of anxiety symptoms in medical and
nursing students was found to range from 9.7 to 51%
[33, 34], while in the UAE, the rate ranges from 22.3 to
63.1% [35, 36]. It is worthwhile to note that these studies have recruited generic students from various tertiary
education programs, rather than samples specifically
composed of medical trainees or resident physicians.
However, studies have suggested that resident physicians
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are more prone to suffer from anxiety symptoms compared to other trainees or practitioners [37]. Other studies have indicated that poor coping mechanisms follow
a cumulative pattern, wherein those who reported poor
coping upon initiating medical training are likely to have
persistently poor coping strategies throughout their
training and practice [38, 39]. With this theory in mind, it
is important to note that perceived stress among medical
students in Oman, who are in the process of training to
become future residents, has a significant prevalence rate
of 51.4% [40].
The aforementioned discussion on the present result
within the extant literature suggests that anxiety symptoms manifest in a complex way among tomorrow’s doctors. Therefore, exploring psychosocial characteristics
and factors associated with anxiety symptoms have the
potential to shed light on the development of poor coping strategies and the trajectories of anxiety symptoms.
In a narrative review on associated factors for students in
tertiary education including medical trainees in the Arabian Gulf countries, it was noted that poor mental health
problems were strongly associated with substance misuse, high screen time, course difficulties, and resultant
poor academic performance and sleep problems [41]. In
Brazilian populations, Carneiro Monteiro et al. [42] have
reported that factors associated with stress and distress
among resident physicians included one’s age, the nature
of their relationships with mentors in their respective
institutions, and “home issues,” such as relationships with
significant others. From Lebanon, Zarzour et al. [43] have
reported that anxiety symptoms were strongly associated
with being female, belonging to a younger age group in
the sample cohort, and living with the elderly. In a multicenter study reported from China, Bai et al. [44] reported
factors associated with anxiety symptoms among resident
physicians included disturbances in sleep-wake cycles.
The participants were also marked with elevated scores
in indices of burnout such as emotional exhaustion, depersonalization, and reduced personal accomplishment. A
systematic review by Dubale et al. [45] reported that perceived occupational stress among healthcare providers in
sub-Saharan Africa was strongly related to organizational
lack of support and “toxic” work environments, leading
to caustic work relationships.
As most studies have examined factors associated
with adversity, Mascaro et al. [46] have examined factors associated with well-being among healthcare trainees (resident physicians and physician assistant trainees).
The study indicated that factors that lead to “flourishing”
among trainees were common among those who exercised more frequently and accrued less abstention from
training. The present study also explored the association between anxiety and exercise, or more specifically,
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the lack of exercise, which was found to be significantly
related to the development of anxiety symptoms. Only
32.4% of the present resident physician were exercising
regularly. In the regression analysis, those who did not
exercise were 2.1 times (95% CI 1.04 – 4.46, p = 0.038)
more likely to have anxiety than those who exercise
often or regularly. Nutting et al. [47] have conducted an
intervention trial in which, after 10 months of physical
training, the majority of the participants showed a significant reduction in indices of anxiety symptoms. To
date, most of the effort directed toward stress reduction
has been geared toward psychological interventions or
institutional changes to accommodate the need of trainees [48]. The aforementioned preliminary studies of the
role of exercises are worthwhile to consider in Oman,
where there is a lack of professional skill in dispensing
western-based psychological intervention. In the general population, physical exercises are increasingly recognized as a “panacea” for many medical ailments [49,
50]. This region has also been equated with a high preponderance of sedentary lifestyles [51]. It is possible that
ecological factors, such as high temperatures, and social
factors such as discomfort among women for exercising in public, might contribute to the lack of practicing
regular exercise among the resident physician sample of
Oman. Many studies have reported the positive effects of
physical activity on the management of anxiety disorders
and other mental health issues [52, 53]. More studies are
therefore warranted to analyze the effects of exercise on
the mental health of Omani residents, keeping in mind
the potential benefits as well as the socio-demographic
background of the region.
Among the current studies’ sample of 251, 68.2% (n
= 173) of the study were female residents and 31% (n
= 78) were male residents. The increased prevalence of
female physicians experiencing greater levels of anxiety
and job stress than their male counterparts seems to be
in agreement with existing literature [54]. The high number of female participants in this study is not necessarily
an artifact of the recruitment process, but factors likely
to be linked to the third phase of demography in transition, which has resulted in increased entrance of women
into the labor force [21]. When Oman is gleaned via the
prism of epidemiologic demographic transition theory,
recent development has resulted in the country achieving the third phase of demographic transition [21]. The
prevailing trend observed in the Omani population is
the decline of the birth rates and mortality rates, as well
as the increased plasticity of life span and expansion in
women’s education. This has triggered the empowerment
of women in the labor force and an erosion of traditional
modes of living, wherein women were previously limited
to the domestic sphere only [55]. In Oman, more women
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are currently enrolled in medical school and graduating
as doctors than men, and the percentage of female general practitioners is exponentially rising [56].
While the majority of participants were married, 34.7%
of them were single. While there is no significant association between the number of children and anxiety status in the present sample, the majority appear to have
one (40.9%) to two (23.8%) children. While being single
in the traditionalist society of Oman is generally culturally under-valued, this study indicates that single resident
physicians exhibited less anxiety than married physicians, at 43.2% and 56.8%, respectively. However, this link
was not proven to be statistically significant (p < 0.259). It
is still important to consider how married resident physicians juggling their professional careers and their traditional roles in the family can cause increased levels of
stress and anxiety related to poor work-life balance [57].
Work-life balance is increasingly recognized to contribute to poor coping among healthcare workers, because
of working in shift-based schedules and the nature of
the strenuous workload [4]. Related to this, residents
who received 6 or more on-calls from the hospital were
2.6 times more likely to exhibit anxiety symptoms (95%
CI 1.35–5.25, p = 0.005) than those who received fewer
on-calls. In existing literature, there is consensus that
being “on-call” leads to more fatigue and the disturbance
of a healthy circadian rhythm [58]. Tucker et al. [59]
have conducted a study to examine the factors leading
to fatigue and well-being among junior doctors working
on different shifts. They reported that being on frequent
on-calls was associated with increased work-life imbalance and indices of psychological strain. RodriguezJareño et al. [60] conducted a systematic review on the
adverse effects of not adhering to the provision known as
the European Working Time Directive (EWTD) on physicians. They reported that long working hours, which
naturally entail frequent on-calls, increased risk factors
for accidental injuries and road traffic accidents. The
negative impact of emergency on-calls and erratic work
schedules on the physical and psychological well-being of
physicians has been widely reported in existing literature
from various settings [61–64].
Another domain that emerged to be significant in the
regression analysis is the presence of chronic disease.
While it might be expected that physicians’ health status
would be free from persistent and pervasive chronic diseases in order to maintain the rigorous lifestyle required,
this study nevertheless found a significant association
between chronic disease and anxiety symptoms. Among
those with chronic illness, 24.3% exhibited a high level of
anxiety symptoms, therefore being 2.5 times more likely
to develop anxiety symptoms (95% CI 1.36–4.72, p =
0.003) than those without a chronic disease. It has been
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widely established that the presence of chronic illness
tends to create a “psychological burden” and, conversely,
the presence of anxiety symptoms tends to further dent
the chronic illness [65]. The impact of chronic illness on
the presentation of anxiety among physicians has also
been reported in other samples around the world [66, 67].
Since chronic illness was found to be a significant factor
associated with anxiety, future studies should properly
define and specify what constitutes chronic illness and
how specific conditions relate to the psychological wellbeing of resident physicians. Related to this, mechanisms
should be present in the methodology of future studies to
rule out the presence of medical conditions that mimic
or present as anxiety, such as neuroendocrinal conditions
like hyperthyroidism and Cushing’s disease, and cardiac
diseases like mitral valve prolapse [68].
This study is the first cross-sectional study investigating the prevalence of anxiety among resident physicians
in Oman but has some limitations that are worth noting.
Firstly, as is often the case, cross-sectional studies are not
capable of establishing temporal relationships. Secondly,
the survey study was conducted during the COVID-19
pandemic. Therefore, the possibility remains that the
observed magnitude of anxiety symptoms is related to
this period of tribulation caused by the pandemic, rather
than the specific situation of being a resident. However,
notwithstanding such a view, the prevalence rate of
14.7% appears to be in the lower range even though anxiety symptoms have been reported to have spiked during the COVID-19 pandemic among healthcare workers
[69]. Third, although the present study’s response rate
of 50% may echo the international trend among other
similar studies that have used online surveys [70], it still
stands that the present sample included only half of the
residents of this program. Fourth, this study did not have
mechanisms to rule out chronic illnesses that are known
to cause anxiety as a part of their symptomology, resulting in a potential confounding factor. Last but not least,
it is not clear whether the reported associated factors of
the current study were specific to those who responded,
resulting in possible bias. Further analysis on this issue is
therefore warranted.

Conclusions
The findings of the study indicate that anxiety is common among resident physicians of Oman, but the frequency appears to be lower when compared to the
trend observed among resident physicians of other
countries. It is evident from the study that various factors are associated with anxiety among them. The factors seemingly responsible for anxiety symptoms in
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this sample of resident physicians are typically those
that are associated with poor work-life balance and
unhealthy lifestyles. Preventive and treatment strategies are highly recommended by increasing the residents’ awareness about their current mental health, as
well as educating them about positive coping strategies
that can improve their personal and professional development. These findings can be used to design appropriate and systematic interventions and programs to
help residents at risk of anxiety. Robust support and
increased psychological assessment and monitoring
must be taken seriously to avoid higher prevalence
rates of poor mental health in the doctors of the future.
Abbreviations
WHO: World Health Organization; UAE: United Arab Emirates; OMSB: Oman
Medical Specialty Board; ACGME-I: Accreditation Council for Graduate Medical
Education-International; GAD-7: Generalized Anxiety Disorder assessment;
OR: Odds ratio; CI: Confidence interval; HADS: Hospital and Depression Scale;
DASS-21: Depression Anxiety Stress Scales; BAI: Becks Anxiety Inventory;
COVID-19: Coronavirus disease of 2019.
Acknowledgements
The authors wish to thank all resident physicians for participating in this study.
Also, the authors wish to thank the leadership of the Oman Medical Specialty
Board for their unstinting support to conduct this study.
Authors’ contributions
SH, BA, AK, MB, BM, and SA designed the study and involved in the data
collection, and MC provided data analysis and statistical expertise. The initial
draft of the manuscript was prepared by BA, AK SH, SA, MS, MC, AA, and AG
and then circulated repeatedly among all authors for critical revision. SA con‑
tributed to conceptual work, framework, draft write-up, editing, and critical
evaluation. All authors read and approved the final manuscript.
Funding
This research received no specific grant from any funding agency in the pub‑
lic, commercial, or not-for-profit sectors.
Availability of data and materials
This is a research article and all data generated or analyzed during this study
are included in this published article.

Declarations
Consent for publication
Not applicable. However, consent for publication was obtained through ethics
approval and consent to participate. This work was approved by the research
ethics committee of the Oman Medical Specialty Board, Muscat, Oman (REC
/01/2019). Informed consent was collected from all participants. The study
was conducted following the Declaration of Helsinki and the American
Psychological Association regarding ethical human research, concerning
confidentiality, privacy, and data management.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Family Medicine Residency Program, Oman Medical Specialty Board, Muscat,
Oman. 2 Psychiatry Residency Program, Oman Medical Specialty Board, Muscat,
Oman. 3 Department of Family Medicine and Public Health, College of Medi‑
cine & Health Sciences, Sultan Qaboos University, Muscat, Oman. 4 Directorate
General of Health Services, Muscat Governorate, Ministry of Health, Muscat,
Oman. 5 Department of Child Health, College of Medicine & Health Sciences,

AlJahwari et al. Middle East Current Psychiatry

(2022) 29:47

Sultan Qaboos University, Muscat, Oman. 6 Department of Behavioural Medi‑
cine, College of Medicine & Health Sciences, Sultan Qaboos University, Muscat,
Oman.
Received: 25 March 2022 Accepted: 8 May 2022

References
1. World Health Organization (2013) Comprehensive mental health action
plan 2013–2020. World Health Organization, Geneva Available from:
http://apps.who.int/iris/bitstream/10665/89966/1/9789241506021_eng.
pdf. Accessed 11 Oct 2021
2. Meier SM, Mattheisen M, Mors O, Mortensen PB, Laursen TM, Penninx BW
(2016) Increased mortality among people with anxiety disorders: total
population study. Br J Psychiatry 209(3):216–221
3. World Health Organization (2017) Depression and other common mental
disorders: global health estimates. World Health Organization Available
from: https://apps.who.int/iris/handle/10665/254610. License: CC BY-NCSA 3.0 IGO. Accessed 11 Oct 2021
4. Chan MF, Al Balushi AA, Al-Adawi S, Alameddine M, Al Saadoon M, BouKarroum K (2021) Workplace bullying, occupational burnout, work–life
imbalance and perceived medical errors among nurses in Oman: a
cluster analysis. J Nurs Manag. https://doi.org/10.1111/jonm.13432
5. GCC Education Ecosystems (2020): A brief overview. GCC education
guide 2020. Businessliveme.com. Available from: https://www.businessli
veme.com/gcc-education-guide-2020-2/. Accessed 11 Oct 2021
6. Alpen Capital (2018). GCC education industry. Available from: https://
argaamplus.s3.amazonaws.com/9e55ad53-477f-48f0-b202-2c2f03d6a0
3d.pdf. Accessed 11 Oct 2021
7. Al-Adawi, Al-Sibani, Al-Harthi, Shetty, Joe Valentina, Al Sadoon. (2021) The
incidence and correlates of mental health in the Arabian Gulf countries.
Masood Zangeneh & Mona Nouroozifar (Eds.). Post-secondary education
student mental health: a global perspective. Available from: https://
concurrentdisorders.ca/2021/06/23/3117/. Accessed 11 Oct 2021
8. Al Huseini S, Al Alawi M, Al Sinawi H, Al-Balushi N, Jose S, Al-Adawi S
(2019) Trait emotional intelligence and its correlates in Oman Medical
Specialty Board residents. J Grad Med Educ 11(4 Suppl):134–140. https://
doi.org/10.4300/JGME-D-18-00388
9. Al-Bualy R, Al Lamki N, Al Sinani S, Al Sabti H, Rodanilla R (2019) Preparing
for ACGME-I Accreditation: an international perspective. J Grad Med Educ
11(4 Suppl):10–13. https://doi.org/10.4300/JGME-D-18-01018
10. Mousa OY, Dhamoon MS, Lander S, Dhamoon AS (2016) The MD Blues:
under-recognized depression and anxiety in medical trainees. PloS One
11(6):e0156554. https://doi.org/10.1371/journal.pone.0156554
11. Al-Shafaee M, Al-Kaabi Y, Al-Farsi Y, White G, Al-Maniri A, Al-Sinawi H et al
(2013) Pilot study on the prevalence of abuse and mistreatment during
clinical internship: a cross-sectional study among first year residents
in Oman. BMJ Open 3(2):e002076. https://doi.org/10.1136/bmjop
en-2012-002076
12. Al Mukhaini AM, Al Houqani FA, Al Kindi RM (2021) Internet Addiction
and Depression Among Postgraduate Residents: A cross-sectional survey.
Sultan Qaboos Univ Med J 21(3):408–15. https://doi.org/10.18295/
squmj.4.2021.008
13. Al-Houqani F, Al-Mukhaini A, Al-Kindi R (2020) Prevalence of depression
among Oman Medical Specialty Board (OMSB) residents. Oman Med J
35(2):e116. https://doi.org/10.5001/omj.2020.34
14. Quek TT, Tam WW, Tran BX, Zhang M, Zhang Z, Ho CS, et al (2019) The
global prevalence of anxiety among medical students: a meta-analysis.
Int J Environ Res Public Health 16(15):2735. https://doi.org/10.3390/ijerp
h16152735
15. Schaefer A, Matthess H, Pfitzer G, Köhle K (2007) Seelische Gesundheit
und Studienerfolg von Studierenden der Medizin mit hoher und nied‑
riger Prüfungsängstlichkeit [Mental health and performance of medical
students with high and low test anxiety]. Psychother Psychosom Med
Psychol 57(7):289–297
16. Hall LH, Johnson J, Watt I, Tsipa A, O’Connor DB (2016) Healthcare staff
wellbeing, burnout, and patient safety: a systematic review. PLoS One
11(7):e0159015. https://doi.org/10.1371/journal.pone.0159015

Page 9 of 10

17. Lee CM, Juarez M, Rae G, Jones L, Rodriguez RM, Davis JA et al (2021)
Anxiety, PTSD, and stressors in medical students during the initial peak
of the COVID-19 pandemic. PLoS One 16(7):e0255013. https://doi.org/10.
1371/journal.pone.025501
18. Pandey U, Corbett G, Mohan S, Reagu S, Kumar S, Farrell T, et al (2021)
Anxiety, depression and behavioural changes in junior doctors and medi‑
cal students associated with the coronavirus pandemic: a cross-sectional
survey. J Obstet Gynaecol India 71(1):33–37. https://doi.org/10.1007/
s13224-020-01366-w
19. Sergeant, ESG (2018) Epitools epidemiological calculators. Ausvet Avail‑
able at: http://epitools.ausvet.com.au/oneproportion
20. Drolet BC, Spalluto LB, Fischer SA (2010) Residents’ perspectives on
ACGME regulation of supervision and duty hours--a national survey. N
Engl J Med 363(23):e34. https://doi.org/10.1056/NEJMp1011413
21. Islam MM (2020) Demographic transition in Sultanate of Oman: emerg‑
ing demographic dividend and challenges. Middle East Fertil Soc J  25:7.
https://doi.org/10.1186/s43043-020-00022-7
22. Spitzer RL, Kroenke K, Williams JB, Löwe B (2006) A brief measure for
assessing generalized anxiety disorder: the GAD-7. Arch Intern Med
166(10):1092–1097
23. Plummer F, Manea L, Trepel D, McMillan D (2016) Screening for anxiety
disorders with the GAD-7 and GAD-2: a systematic review and diagnostic
metaanalysis. Gen Hosp Psychiatry 39:24–31
24. Alghadir A, Manzar MD, Anwer S, Albougami A, Salahuddin M (2020) Psy‑
chometric properties of the Generalized Anxiety Disorder Scale among
Saudi University male students. Neuropsychiatr Dis Treat 16:1427–1432
25. Pedrelli P, Nyer M, Yeung A, Zulauf C, Wilens T (2015) College students:
mental health problems and treatment considerations. Acad Psychiatry
39(5):503–511
26. Adlaf EM, Gliksman L, Demers A, Newton-Taylor B (2001) The prevalence
of elevated psychological distress among Canadian undergraduates:
findings from the 1998 Canadian Campus Survey. J Am Coll Health
50(2):67–72
27. Jia YF, Loo YT (2018) Prevalence and determinants of perceived stress
among undergraduate students in a Malaysian university. J Univ Malaya
Med Center 21(1):1–5. Retrieved from: https://jummec.um.edu.my/artic
le/view/11016/7823
28. Brahmbhatt KR, Nadeera VP, Prasanna KS, Jayram S (2013) Perceived stress
and sources of stress among medical undergraduates in a private Medi‑
cal College in Mangalore, India. Int J Biomed Adv Res 4:128–136
29. Yasmin R, Asim S, Ali H, Quds T, Zafar F (2013) Prevalence of perceived
stress among pharmacy students in Pakistan. Int J Pharm Sci Rev Res
23(2):343–347
30. Tan SY, Yip A (2018) Hans Selye (1907-1982): Founder of the stress theory.
Singapore Med J 59(4):170–171
31. AlShamlan NA, AlOmar RS, Al Shammari MA, AlShamlan RA, AlShamlan
AA, Sebiany AM (2020) Anxiety and its association with preparation for
future specialty: a cross-sectional study among medical students, Saudi
Arabia. J Multidiscip Healthc 13:581–591
32. Ibrahim N, Al-Kharboush D, El-Khatib L, Al-Habib A, Asali D (2013) Preva‑
lence and predictors of anxiety and depression among female medical
students in King Abdulaziz University, Jeddah, Saudi Arabia. Iran J Public
Health 42(7):726–736
33. Mahroon ZA, Borgan SM, Kamel C, Maddison W, Royston M, Donnellan C
(2018) Factors associated with depression and anxiety symptoms among
medical students in Bahrain. Acad Psychiatry 42(1):31–40
34. Sanad HM (2019) Stress and anxiety among junior nursing students dur‑
ing the initial clinical training: a descriptive study at college of health sci‑
ences. Am J Nurs Res 7(6):995–999. https://doi.org/10.12691/ajnr-7-6-13
35. Ahmed I, Banu H, Al-Fageer R, Al-Suwaidi R (2009) Cognitive emotions:
depression and anxiety in medical students and staff. J Crit Care 24(3):e1–
e7. https://doi.org/10.1016/j.jcrc.2009.06.003
36. Saddik B, Hussein A, Sharif-Askari FS, Kheder W, Temsah MH, Koutaich RA
et al (2020) Increased levels of anxiety among medical and non-medical
university students during the COVID-19 pandemic in the United Arab
Emirates. Risk Manag Healthc Policy 13:2395–2406
37. Pokhrel NB, Khadayat R, Tulachan P (2020) Depression, anxiety, and
burnout among medical students and residents of a medical school in
Nepal: a cross-sectional study. BMC Psychiatry 20(1):298. https://doi.org/
10.1186/s12888-020-02645-6

AlJahwari et al. Middle East Current Psychiatry

(2022) 29:47

38. Mata DA, Ramos MA, Bansal N, Khan R, Guille C, Di Angelantonio E, Sen
S (2015) Prevalence of depression and depressive symptoms among
resident physicians: a systematic review and meta-analysis. JAMA
314(22):2373–2383
39. Ali HM, Attar DM, Al-Abdulwahid F, Juma FA, Al-Mezail HI, Al-Jalahma
JA et al (2014) Comparison between the first and sixth year medical
students in the Arabian Gulf University of Bahrain regarding anxiety and
depression. Int Neuropsychiatr Dis J 2(2):85–93
40. Al Shamli S, Al Omrani S, Al-Mahrouqi T, Chan MF, Al Salmi O, Al-Saadoon
M et al (2021) Perceived stress and its correlates among medical trainees
in Oman: a single-institution study. Taiwan J Psychiatry 35(4):188
Available from: http://www.e-tjp.org/text.asp?2021/35/4/188/332966.
Accessed 20 Mar 2022
41. Al-Adawi S, Al-Sibani N, Al-Harthi L, Shetty M, Joe Valentina J, Al Sadoon
M (2021) The frequency and correlates of mental health problems among
Khaliji students in post-secondary education. In: Zangeneh M, Nouroozi‑
far M (eds) Post-secondary education student mental health: a global
perspective https://concurrentdisorders.ca/2021/06/23/3117
42. Carneiro Monteiro GM, Marcon G, Gabbard GO, Baeza FLC, Hauck S (2021)
Psychiatric symptoms, burnout and associated factors in psychiatry
residents. Trends Psychiatry Psychother 43(3):207–216. https://doi.org/10.
47626/2237-6089-2020-0040
43. Zarzour M, Hachem C, Kerbage H, Richa S, Choueifaty DE, Saliba
G et al (2021) Anxiety and sleep quality in a sample of Lebanese
healthcare workers during the COVID-19 outbreak. Encephale S00137006(21):00189–00185. https://doi.org/10.1016/j.encep.2021.06.016
44. Bai S, Chang Q, Yao D, Zhang Y, Wu B, Zhao Y (2021) Anxiety in residents
in China: prevalence and risk factors in a multicenter study. Acad Med
96(5):718–727. https://doi.org/10.1097/ACM.0000000000003913
45. Dubale BW, Friedman LE, Chemali Z, Denninger JW, Mehta DH, Alem A
et al (2019) Systematic review of burnout among healthcare providers
in sub-Saharan Africa. BMC Public Health 19(1):1247. https://doi.org/10.
1186/s12889-019-7566-7
46. Mascaro JS, Wallace A, Hyman B, Haack C, Hill C, Moore M et al (2022)
Flourishing in healthcare trainees: psychological well-being and the
conserved transcriptional response to adversity. Int J Environ Res Public
Health 19(4):2255. https://doi.org/10.3390/ijerph19042255
47. Nutting R, Grant JT, Ofei-Dodoo S, Runde MS, Staab KA, Richard BR (2020)
Increasing resident physician well-being through a motivational fitness
curriculum: a pilot study. Kans J Med 13:228–234
48. Angelopoulou P, Panagopoulou E (2022) Resilience interventions in
physicians: a systematic review and meta-analysis. Appl Psychol Health
Well-Being 14(1):3–25
49. Scully D, Kremer J, Meade MM, Graham R, Dudgeon K (1998) Physical
exercise and psychological well being: a critical review. Br J Sports Med
32(2):111–120
50. Cole AK, Pearson T, Knowlton M (2022) Comparing aerobic exercise with
yoga in anxiety reduction: an integrative review. Issues Ment Health Nurs
43(3):282–287
51. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Lancet Physical Activity
Series Working Group et al (2012) Effect of physical inactivity on major
non-communicable diseases worldwide: an analysis of burden of disease
and life expectancy. Lancet 380(9838):219–229
52. Stonerock GL, Hoffman BM, Smith PJ, Blumenthal JA (2015) Exercise as
treatment for anxiety: systematic review and analysis. Ann Behav Med
49(4):542–556
53. Martinsen EW (2008) Physical activity in the prevention and treatment of
anxiety and depression. Nord J Psychiatry 62(Suppl 47):25–29. https://doi.
org/10.1080/08039480802315640
54. Gramstad TO, Gjestad R, Haver B (2013) Personality traits predict job
stress, depression and anxiety among junior physicians. BMC Med Educ
13:150. https://doi.org/10.1186/1472-6920-13-150
55. Mansour S, Al-Awadhi T, Al Nasiri N, Al Balushi A (2020) Modernization
and female labour force participation in Oman: spatial modelling of local
variations. Ann GIS. https://doi.org/10.1080/19475683.2020.1768437
56. Mohamed NA, Abdulhadi NN, Al-Maniri AA et al (2018) The trend of femi‑
nization of doctors’ workforce in Oman: is it a phenomenon that could
rouse the health system? Hum Resour Health 16:19. https://doi.org/10.
1186/s12960-018-0283-y

Page 10 of 10

57. Sullivan MC, Yeo H, Roman SA, Bell RH Jr, Sosa JA (2013) Striving for worklife balance: effect of marriage and children on the experience of 4402 US
general surgery residents. Ann Surg 257(3):571–576
58. Nicol AM, Botterill JS (2004) On-call work and health: a review. Environ
Health 3(1):15. https://doi.org/10.1186/1476-069X-3-15
59. Tucker P, Brown M, Dahlgren A, Davies G, Ebden P, Folkard S et al (2010)
The impact of junior doctors’ worktime arrangements on their fatigue
and well-being. Scand J Work Environ Health 36(6):458–465. https://doi.
org/10.5271/sjweh.2985
60. Rodriguez-Jareño MC, Demou E, Vargas-Prada S, Sanati K, Škerjanc A, Reis
P et al (2014) European Working Time Directive and doctors’ health: a
systematic review of the available epidemiological evidence. BMJ Open
4(7):e004916. https://doi.org/10.1136/bmjopen-2014-004916
61. Wesnes KA, Walker MB, Walker LG, Heys SD, White L, Warren R, Eremin O
(1997) Cognitive performance and mood after a weekend on call in a
surgical unit. J Br Surg 84(4):493–495
62. Ropponen A, Koskinen A, Puttonen S, Ervasti J, Kivimäki M, Oksanen
T et al (2022) Association of working hour characteristics and on-call
work with risk of short sickness absence among hospital physicians: a
longitudinal cohort study. Chronobiol Int 39(2):233–240. https://doi.org/
10.1080/07420528.2021.1993238
63. Wali SO, Qutah K, Abushanab L, Basamh RA, Abushanab J, Krayem A
(2013) Effect of on-call-related sleep deprivation on physicians’ mood and
alertness. Ann Thorac Med 8(1):22-27. https://doi.org/10.4103/1817-1737.
105715
64. Tokuda Y, Hayano K, Ozaki M, Bito S, Yanai H, Koizumi S (2009) The inter‑
relationships between working conditions, job satisfaction, burnout and
mental health among hospital physicians in Japan: a path analysis. Ind
Health 47(2):166–172
65. Katon W, Lin EH, Kroenke K (2007) The association of depression and
anxiety with medical symptom burden in patients with chronic medical
illness. Gen Hosp Psychiatry 29(2):147–155
66. Sun W, Fu J, Chang Y, Wang L (2012) Epidemiological study on risk factors
for anxiety disorder among Chinese doctors. J Occup Health 54(1):1–
8. https://doi.org/10.1539/joh.11-0169-oa
67. Khalaf OO, Khalil MA, Abdelmaksoud R (2020) Coping with depression
and anxiety in Egyptian physicians during COVID-19 pandemic. Middle
East Curr Psychiatry 27(1):63. https://doi.org/10.1186/s43045-020-00070-9
68. Matuzas W, Al-Sadir J, Uhlenhuth EH, Glass RM (1987) Mitral valve
prolapse and thyroid abnormalities in patients with panic attacks. Am J
Psychiatry 144(4):493–496. https://doi.org/10.1176/ajp.144.4.493
69. Moitra M, Rahman M, Collins PY, Gohar F, Weaver M, Kinuthia J, et al (2021)
Mental health consequences for healthcare workers during the COVID-19
pandemic: a scoping review to draw lessons for LMICs. Front Psychiatry
12:602614. https://doi.org/10.3389/fpsyt.2021.602614
70. Uvais NA, Latheef E, Hafi B, Jafferany M, Razmi MT, Afra TP (2020) Depres‑
sion literacy among dermatologists: an online survey study in India. Prim
Care Companion CNS Disord 22(6):20m02608. https://doi.org/10.4088/
PCC.20m02608

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

