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Introduction: The emergency department (ED) is a highly stressful
environment, which exposes nurses to infection. ED nurses handle life-
threatening conditions, endure long working hours, and deal with anxious
patients and their families.

Aim: This study aimed to examine factors, which may influence anxiety and
depression levels among ED nurses during the coronavirus disease 2019
(COVID-19) pandemic.

Methods: A cross-sectional design was used with 251 participants from six
hospitals in Saudi Arabia (mean age = 32.7 + 6.59, range = 21-54 years, 70.5%
females). Data were collected using the Hospital Anxiety and Depression Scale
(HADS), and the analysis was conducted using structural equation modeling
(SEM).

Results: Based on the HADS scores, 29.1 and 255% of ED nurses
were identified as doubtful cases for depression and anxiety, respectively.
Additionally, 34.7 and 43.3% of ED nurses were identified as definite cases
for depression and anxiety, respectively. Higher anxiety levels were observed
among female nurses, nurses with lower physical activity levels, and nurses
who worked in urban areas. Low physical activity levels and more than 6 years
of work experience correlated with a higher level of depression. None of the
hypothesized paths in the anxiety and depression models were significant,
except for two observed variables—namely, work location and physical
exercise in the anxiety model and physical exercise in the depression model.
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Conclusion: Emergency department nurses expressed high levels of anxiety
and depression during the COVID-19 pandemic, which may negatively affect
their performance and reduce care quality. Therefore, health care leaders
should implement specialized mental health education programs focused on
nursing occupational safety and support to improve ED nurses’ psychological
well-being. Specific attention should be paid to ED female nurses who work
in urban areas, especially those with more than 6 years of experience.

mental health, female nurses, urban area, healthcare, psychology, COVID-19

Introduction

The emergency department (ED) is a highly stressful
environment, which exposes nurses to infection. ED nurses
handle life-threatening conditions, endure long working hours,
and deal with anxious patients or their families (1). The spread
of coronavirus disease 2019 (COVID-19) and its mutations,
such as Omicron, have contributed to increased stress in the ED
environment (2, 3). This is because emergency care is the front
treatment line for COVID-19 patients. Therefore, ED nurses are
more vulnerable to psychological distress, particularly anxiety
and depression (2).

Anxiety is a mental health condition characterized by
excessive worrying and at least three of the following symptoms:
restlessness, fatigue, irritability, difficulty concentrating, muscle
tension, or sleep disturbance (3). Depression is a disorder
associated with a low mood that impacts an individual’s day-
to-day functioning (3). Depression and anxiety symptoms
experienced during the pandemic may be associated with
individuals’ perception of COVID-19 as a collective traumatic
event (4, 5). Both of these conditions are key determinants
of psychological distress. They are associated with sleep
disturbance, poor coping behaviors such as disordered eating
and addictive behaviors, and poor quality of life (6-8).

Before the COVID-19 pandemic, Saudi Arabia and other
countries in the region had already experienced outbreaks that
negatively impacted the public and healthcare providers. For
example, the outbreak of Middle East Respiratory Syndrome
Coronavirus (MERS-CoV) was identified in 2012. According to
the European Centre for Disease Prevention and Control, 887
reported MERS-CoV cases in 2014, approximately 85% of which
were reported in Saudi Arabia (8). Of 386 healthcare providers
in Saudi Arabia, where approximately 76% were nurses, a study
reported high anxiety levels during this period, and fears of
contracting MERS-CoV were high, specifically for professionals
working in high-contact areas with suspected or positive virus
cases (9). In March 2020, Saudi Arabia declared a national
emergency due to the emergence of the COVID-19 pandemic
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(10), and subsequently, COVID-19s psychological impact
intensified among health care providers. The prevalence of
depression, anxiety, and stress among Saudi Arabian healthcare
professionals are still high (11). A study conducted in Qatar,
during the COVID-19 pandemic, found that 10.6% of healthcare
workers tested positive for the virus, and nurses and midwives
had the highest infection rates accounting for 33.2% of all the
infected healthcare workers (12).

Since the beginning of the COVID-19 outbreak, numerous
studies have measured the prevalence of factors contributing to
anxiety and depression among healthcare providers. A meta-
analysis of 65 studies exploring COVID-19s psychological
impact on healthcare workers reports an anxiety prevalence of
31-38%. This prevalence was higher among nurses than doctors
(39.3 vs. 32.5%) (13). Moreover, depression prevalence ranged
from 28 to 35%. This prevalence was higher among nurses
than doctors (42.4 vs. 39.1%) (13). These high incidences of
anxiety and depression are attributed to a variety of factors
and characteristics, such as age (14), physical activity (15), work
location (16), and years of experience in the medical profession
(15, 17, 18). Studies have reported inconsistent figures for
the prevalence of anxiety and depression symptoms among
nurses. For instance, a cross-sectional national study in China
reported that the depression rate was 44% among ED nurses
(19). Another recent study during the COVID-19 pandemic
found that over half of healthcare providers had anxiety and
depression, with nurses reporting higher levels of anxiety and
depression than other healthcare providers (20). Conversely, a
study in China found lower depression (29%) and anxiety (21%)
rates among nurses during the COVID-19 pandemic (21).

The poor psychological health of healthcare providers
negatively impacts their personal and professional well-being.
At an individual level, poor psychological health could lead
to suicide, substance abuse, and physical illnesses such as
cardiovascular, musculoskeletal, and metabolic diseases (8,
11, 12). At a professional level, poor psychological health
is associated with reduced clinical competency, proneness
to clinical errors, communication breakdown, absenteeism,
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poor job performance, and increased turnover (22). These
undesirable consequences of poor psychological health
ultimately affect the quality of patient care and safety (22).

Early recognition of psychological health issues among
healthcare providers, particularly ED nurses, is essential for
improving the quality of patient care and safety. Estimating
the prevalence of depression and anxiety among ED nurses
is critical for assisting the health authorities in identifying
factors contributing to nurses distress and implementing
mitigation strategies. To our knowledge, there is no data on
the prevalence of anxiety and depression among ED nurses in
Saudi Arabia during the COVID-19 pandemic. This study aimed
to examine the prevalence and influencing factors of hospital
anxiety and depression among ED nurses during the COVID-
19 pandemic in Saudi Arabia. According to existing literature,
several factors could influence hospital anxiety and depression
(14-18). Therefore, in this study, we hypothesized that factors
including age, sex, marital status, years of experience, work
location, shift duration, and physical exercise would influence
hospital anxiety and depression levels among ED nurses. We
further hypothesized that ED nurses would exhibit high hospital
anxiety and depression levels.

Materials and methods

Study design

A cross-sectional design was used to examine the factors,
which may influence anxiety and depression levels among ED
nurses during the COVID-19 pandemic in Saudi Arabia.

Setting

This study was conducted in two main Saudi Arabian
provinces—Medina and Riyadh. Four hospitals in Medina
Province were surveyed, with one located outside the city in
a non-urban area. Two hospitals in Riyadh Province were
surveyed, with one also located outside the city in a non-urban
area. Hospitals were chosen based on the level of medical care
provided to ensure the inclusion of at least one tertiary and
secondary hospital from each province. Moreover, EDs in these
hospitals predominantly admitted COVID-19 patients. The data
were collected between September and December 2021.

Sample

G*Power was used to determine a sufficient sample size (23)
using an alpha of 0.05, a power of 0.80, and a small effect size
(f = 0.10). The researchers used a small effect size to detect
significant results. Based on the aforementioned parameters and
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small effect size, the desired sample size was 235 participants.
An online self-report questionnaire was developed through
Google Forms, and the link was sent to head nurses and charge
nurses, who distributed the questionnaire among ED nurses.
The targeted hospitals had 362 registered ED nurses (Figure 1).
In total, 251 questionnaires were completed and submitted, with
an overall response rate of 70%. All participants were adults over
18 years old working in EDs as nurses.

Measurements

Data were collected electronically using an English self-
reported questionnaire. The questionnaire comprised two parts.
The first part collected demographic data: age, sex, marital
status, location of the working hospital, years of experience,
physical exercise, and weekly work shifts. The second part
included the Hospital Anxiety and Depression Scale (HADS),
which is widely used in clinical settings (24). HADS is a 14-item
scale with two subscales—seven items to measure anxiety and
seven to measure depression. Depression items tend to focus on
the anhedonic symptoms of depression, whereas anxiety items
tend to focus on generalized anxiety symptoms (25). Each item
is scored on a 4-point Likert scale ranging from 0-3. The total
scores for both the anxiety and depression subscales range from
0 to 21. A score of 7 or less on the subscales indicates normal
anxiety and depression levels, 8-10 indicates doubtful cases
of anxiety and depression, and 11-21 indicates a definite case
of anxiety and depression (26). Internal reliability coefficients
reported in the literature for the scale are quite robust, with a
Cronbach’s alpha of 0.83 and 0.82 for the anxiety and depression
subscales, respectively (21). In our sample, the HADS exhibited
adequate internal consistency with a Cronbach’s alpha of 0.79
and 0.78 for the anxiety and depression subscales, respectively.

Ethical considerations

Approval for conducting the study was obtained from
the Institutional Review Board of the Ministry of Health in
Saudi Arabia (150-2021). The researchers did not collect any
identifying or personal information from the participants to
maintain the latter’s privacy and confidentiality. The primary
researcher stored data on a personal computer. Participation
in this study was voluntary. Additionally, all participants were
made aware of the study’s aims and informed about their right
to withdraw at any time.

Statistical analysis

Statistical Package for the Social Sciences (SPSS) software
version 28 and AMOS version 26 were used to analyze the
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Total sample: 251 ED nurses

Riyadh Province

Medina Province

Hospital (A)
Location: urban
Actual number of ED nurses: 90

Hospital (C)
Location: urban
Actual number of ED nurses: 69

Number of participating ED nurses: 63

Hospital (B)
Location: non-urban
Actual number of ED nurses: 31

Number of participating ED nurses: 59

Hospital (D)
Location: urban
Actual number of ED nurses: 54

Number of participating ED nurses: 25

Number of participating ED nurses: 42

Hospital (E)
Location: urban
Actual number of ED nurses: 90

Number of participating ED nurses:44

Hospital (F)
Location: non-urban
Actual number of ED nurses: 25

FIGURE 1

Number of participating ED nurses:18

Number of ED nurses approached versus the number of ED nurses who participated.
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data. Descriptive statistics, including mean, standard deviation,
median, IQR, frequency, and percentage, were used to describe
the characteristics of the study sample. Additionally, due to
the violation of the normality assumption, non-parametric
tests (Mann-Whitney U test and Spearman’s rank correlation)
were conducted to compare depression and anxiety scores
across participants’ factors and examine the relationships among
the study variables. Structural equation modeling (SEM) was
used to explore the association between these factors. Overall
model fit was assessed using the comparative fit index (CFI),
standardized root mean square residual (SRMR), and Tucker-
Lewis index (TLI). An SRMR <0.08, CFI, and TLI equal to or
above 0.95 indicated an adequate model fit (5, 7). We tested
the association between anxiety and depression with age, sex,
marital status, years of experience, hospital locations, work
shifts, and physical exercise factors. A p-value of <0.05 was
considered statistically significant.

Results
Demographic characteristics

A total of 251 ED nurses participated in the study. The
mean age of the participants was 32.7 years (range = 21-
54 years). Most respondents were females (70.5%), married
(50.6%), had over 10 years of nursing experience (35.5%),
worked an 8-h dayshift (41%), and performed regular physical
exercise (57.8%) (Table 1).

Prevalence of anxiety and depression
among emergency department nurses
and their association with participants’
characteristics

The anxiety score median (Q1-Q3) was 10.0 (7.0-13.0),
while the depression score median (Q1-Q3) was 9.0 (6.0-
12.0). These scores were divided into three categories: normal
scores, doubtful cases, and definite cases. Approximately one-
third of ED nurses (36.3%) exhibited normal scores on the
depression scale, followed by definite depression cases (34.7%),
and finally, doubtful depression cases (29.1%). Simultaneously,
most ED nurses (43.4%) were definite cases on the anxiety scale,
followed by normal scores (31.1%) and then doubtful cases
(25.5%) (Table 2).

Mann-Whitney U test revealed that anxiety scores were
significantly higher among female nurses working in ED than
male nurses (U = 532, z = —2.34, p = 0.019, with a low effect size
r = 0.18). ED nurses who performed regular physical exercise
reported lower depression and anxiety scores. This difference
was significant for both depression (U = 595, z = —3.05,
p = 0.024, with a low effect size r = 179.19) and anxiety
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scores (U = 640, z = —2.25, p = 0.002, with a low effect size
r = 0.14). Anxiety scores were significantly higher among ED
nurses working in urban areas than those working in non-
urban areas (U = 195, z = —2.76, p = 0.006, with a low effect
size r = 0.17). Furthermore, nurses with more than 6 years
of experience reported higher depression and anxiety scores
than nurses with less than 6 years of experience. However, a
statistically significant difference was observed in the depression
scores (U = 660, z = —2.11, p = 0.035, with a low effect size
r =0.13) (Table 3).

The association between participants’
characteristics and hospital depression
and anxiety

Table 4 shows a strong correlation between anxiety and
depression (r = 0.674, p = 0.001). Physical activity, work
location, age, and sex were weakly correlated with anxiety. Years
of experience and physical activity were weakly correlated with
depression. Therefore, non-significant variables and paths were

TABLE 1 Demographic characteristics (N = 251).

Measure N M SD
Age (years) 251 32.7 6.59
Measure N %
Gender
Male 74 29.5
Female 177 70.5
Marital status
Single 100 39.8
Married 127 50.6
Divorced 24 9.6
Years of experience
1-3 years 62 24.7
4-6 years 52 20.7
7-9 years 48 19.1
10 years and more 89 355
Work shift per week
8 h day shift 103 41.0
8 h evening shift 26 10.4
8 h night shift 30 12.0
12 h day shift 48 19.1
12 h night shift 44 17.5
Work location
Urban 224 89.2
Non-urban 27 10.8
Do you perform regular physical exercise?
Yes 145 57.8
No 106 422

N, number of participants; M, mean; SD, standard deviation; %, percentage.
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not included in the path analysis model, which was used to

predict anxiety and depression (Figure 2). This model had an
excellent fit for all measures [xz(l) =0.126, p=0.722, CFI = 1.00,
TLI = 1.05, RMSEA = 0.00, SRMR = 0.008], and accounted

10.3389/fpsyt.2022.912157

for 91.5 and 33.0% of the variance in anxiety and depression,

respectively. Figure 2 shows that physical exercise negatively

predicted depression, whereas anxiety and sex exhibited a

significant direct effect on depression. Similarly, depression,

TABLE 2 Descriptive anxiety and depression statistics among ED nurses (N = 251).

Variables Total score (N =251) 0-7 Normal cases  8-10 Doubtful cases 11-21 Definite cases
MD (Q1-Q3) N % N % N %

Prevalence of depression among ED nurses 9.00 (6.00-12.0) 91 36.3 73 29.1 87 34.7
Prevalence of anxiety among ED nurses 10.0 (7.00-13.0) 78 31.1 64 25.5 109 43.4

N, number of participants; MD, median; Q1, first quartile; Q3, third quartile.

TABLE 3 Differences in factors contributing to anxiety and depression among ED nurses (N = 251).

Variables N Depression Ancxiety

MD (Q1-Q3) r MD (Q1-Q3) P

Sex 0.869 0.019*
Female 177 9.0 (6.0-11.0) 10.0 (7.0-13.0)

Male 74 9.0 (5.0-12.0) 9.0 (5.0-12.0)

Physical activity 0.024** 0.002**
Yes 145 9.0 (6.0-13.0) 9.0 (7.0-14.0)

No 106 10.0 (5.0-11.0) 10.0 (6.0-12.0)

Work location 0.179 0.006**
Urban 224 9.0 (6.0-11.7) 10.0 (7.0-13.0)

Non-urban 26 8.50 (1.0-12.0) 6.00 (1.0-11.2)

Years of experience 0.035* 0.829
<6 years 114 9.0 (5.0-11.0) 10.0 (7.0-13.0)

>6 years 137 10.0 (6.0-12.0) 10.0 (6.0-12.0)

Work shift duration 0.854 0.367
8 h shift 159 9.00 (6.0-11.0) 10.0 (7.0-12.0)

12 h shift 92 9.00 (5.0-12.0) 10.0 (6.0-14.00)

Work shift time 0.759 0.456
Day shift 177 9.00 (5.50-11.0) 10.0 (6.0-13.0)

Night shift 74 9.00 (5.75-12.0) 10.0 (7.0-13.0)

*p < 0.05; **p < 0.01. N, number of participants; MD, median; Q1, first quartile; Q3, third quartile.

TABLE 4 Correlations among anxiety, depression, and participants factors.

Measure 1 2 3 4 5 6 7 9
1. Anxiety -

2. Depression 0.674** -

3. Age —0.178** 0.062 -
4. Sex 0.148* 0.010 0.122 -

5. Marital status 0.037 0.111 0.501** 0.085 -

6. Work location —0.175%* —0.085 0.043 —0.267** —0.029 -

7. Years of experience 0.038 0.149* 0.729** 0.174** 0.541** —0.018 -

8. Physical activity —0.143* —0.193** —0.240** 0.040 0.231** 0.055 0.224** -

9. Work shift 0.047 0.019 —0.126* 0.054 —0.050 —0.135* —0.038 —0.040 -

The symbols * and ** indicate that correlation is significant at the levels of 0.05 and 0.01, respectively.
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Y 4

Depression

.33

FIGURE 2

Structural equation path model predicting anxiety and depression in ED nurses.

physical activity, work location, age, and sex exhibited a
significant direct effect on anxiety.

Physical exercise exhibited a weak indirect effect on
depression via anxiety (B = —0.161, 95% CI. —3.113 to
—0.021, p = 0.025). The indirect effects of sex and work
location on depression were marginal (p = 0.059 and 0.063,
respectively). Physical exercise and work location exhibited
significant indirect effects via depression on anxiety (f = —0.197,
95% CI: —3.113 to —0.021, p = 0.004) and (B = 0.202, 95% CI:
—0.006 to 2.634, p = 0.011), respectively. The indirect effect of
age on anxiety was marginal (p = 0.064).

Discussion

This study examined the prevalence of depression and
anxiety among ED nurses in Saudi Arabia during the
COVID-19 pandemic. The effects of ED nurses” characteristics
on depression and anxiety were also analyzed. Combining
respondents in the categories of doubtful and definite cases,
approximately 64 and 69% of ED nurses can be reported as
cases of anxiety and depression, respectively. These results are
similar to a study conducted in China, where researchers found
that less than half of 1,103 ED nurses were depressed (19).
Anxiety and depression were also high among 441 nurses in Iran
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(16). In a study conducted in Saudi Arabia during the COVID-
19 pandemic, just over half of the 502 healthcare providers
reported depressive and generalized anxiety disorders. Nurses
exhibited significantly higher depressive and generalized anxiety
disorder scores than other healthcare providers (18). Another
Saudi Arabian study revealed moderate to high perceived stress
among 176 frontline nurses, with high perceived infectability
and germ aversion during the COVID-19 pandemic (27).
ED nurses often deal with more severe and life-threatening
cases that need close-contact interpersonal interactions with
infectious patients (28). Moreover, factors such as a heavy
workload, adverse events, and erratic working hours contribute
to increased depression and anxiety among these nurses (29,
30). Consequently, with the escalation of urgent cases during
the COVID-19 pandemic imposing undue strain on an already
stressful environment, nurses are likely to experience increased
stress and anxiety levels.

In the current study, specific characteristics were associated
with the high prevalence of depression and anxiety among
ED nurses. Age was a significant negative predictor of anxiety,
consistent with several studies that reported higher anxiety
levels among young adults during the COVID-19 pandemic
(31). Age was negatively correlated with physical activity and
positively correlated with marital status and years of experience.
We found that regular exercise can significantly reduce the
levels of depression and anxiety among ED nurses. This result
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was expected because regular physical activity tends to reduce
the risk of depressive illnesses (32, 33). A study conducted
among healthcare workers in Saudi Arabia during the COVID-
19 pandemic revealed that inadequate exercise significantly
predicted negative mental well-being and low self-efficacy (15).

In the current study, work location only significantly
affected ED nurses’ anxiety levels. Nurses who worked in
urban areas reported significantly higher anxiety levels than
those who worked in non-urban areas. Our results are
inconsistent with a study conducted in Iran during the COVID-
19 pandemic; wherein there were no significant differences
in depression and anxiety between urban and rural areas
(16). A possible explanation for this is the large number of
patients in our study who visited EDs at hospitals in urban
areas, likely owing to the high population density in these
areas. These numbers have substantially increased during the
COVID-19 pandemic, thus increasing the workload of ED
nurses. As mentioned above, the workload is a significant
risk factor for negative psychological impacts on ED nurses
(29, 30).

The present study’s results further indicated that female
nurses were more depressed and anxious than male nurses;
however, a statistically significant difference was only observed
in anxiety scores. Our results agree with reports from China
and Iran during the COVID-19 pandemic, where researchers
found that female nurses had significantly higher depression
and anxiety scores (16, 21). Our results also align with a
study among healthcare providers in Saudi Arabia, which
found that female healthcare workers were significantly more
depressed and anxious during the COVID-19 pandemic (20).
However, our results are inconsistent with a similar study, which
found that perceived stress among nurses did not differ by
gender during the pandemic (27). In general, women frequently
report higher anxiety levels than men (34). This may be
due to the prevalence of female nurses with families, whose
responsibilities often extend to caring for family members,
children, and others. Hence, their fear of contagion may increase
while having to attend to ED patients during a pandemic
(35).

In the current study, ED nurses with more than 6 years
of experience were more depressed and anxious than those
with six or fewer years of experience. However, only depression
was significantly different between the groups. Our result is
inconsistent with studies from Pakistan (17) and Vietnam
(18), which showed that nurses with less experience exhibited
higher depression and anxiety levels. A study conducted in
Saudi Arabia found that healthcare workers with less experience
reported negative mental well-being and low self-efficacy
(15). The present study’s results were unexpected as most
studies indicate that younger nurses experience more negative
psychological outcomes than their older counterparts (36-39).
However, the COVID-19 pandemic is an anomalous situation
and, thus, a possible explanation for the variant results. The
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pandemic may exacerbate experiences of depression and anxiety
among all nurses despite their experience level.

Finally, stress levels were higher among nurses during the
COVID-19 pandemic, correlating with higher depression and
anxiety levels (40). In the current study, 64 and 69% of ED
nurses were classified as doubtful/definite cases of anxiety and
depression, respectively. These levels are considered relatively
high. A study conducted in Saudi Arabia on 999 international
nurses before COVID-19 found slightly lower scores for anxiety
and depression compared with our results, where 54% of
nurses were depressed and 65% were anxious (41). Another
study comprising 102 Australian nurses before the COVID-
19 pandemic showed even lower scores, with 32.4 and 41.2%
of nurses being depressed and anxious, respectively (42). The
prevalence of anxiety and depression among 850 nurses in a
Hong Kong study was also low (37.3 and 35.8%, respectively)
(43). Therefore, we concluded that ED nurses experienced
substantially higher levels of anxiety and depression during the
COVID-19 pandemic.

Limitations

This study has some noteworthy limitations. The first is
using a cross-sectional design, which only provides a snapshot
of the participants at a given time. The second is using a
convenience sampling method with a small sample size, which
could result in respondent bias due to the group’s heterogeneity,
such as in the age and gender of participants. This could
reduce the results’ generalizability. The third limitation is using
an English version of the measurement with nurses from
different backgrounds. Although all the nurses understood
the language, this could have affected the accuracy of anxiety
and depression measurements, as English is not their first
language. Lastly, our results support the protective role of
physical exercise. However, details on the type, frequency,
and duration of physical activity performed were not assessed.
This point should be addressed in future studies in order
to maximize the use of exercise as a distress-mitigating
intervention among ED nurses.

Conclusion

The results of this study demonstrate a moderate-to-
high prevalence of anxiety and depression among ED nurses
in Saudi Arabia during the COVID-19 pandemic, with
certain demographic characteristics associated with this high
prevalence. Higher anxiety levels were associated with being
female, low levels of physical activity, and working in an
urban area. Similarly, low levels of physical activity and having
more than 6 years of experience were correlated with a high
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level of depression. In conclusion, ED nurses in Saudi Arabia
might suffer from psychological distress, particularly anxiety
and depression, which could impact their performance and
reduce the quality of care. Therefore, healthcare leaders in
Saudi Arabia should implement specialized mental health
education programs focused on nursing occupational safety
and support. These programs can help improve ED nurses’
psychological well-being. Specific attention should be paid to ED
female nurses who work in urban areas, especially those with
more than 6 years of experience. ED nurses must be involved in
stress management and coping strategy programs to maintain
psychological well-being and reduce psychiatric comorbidities.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed
and approved by the Saudi Ministry of Health Institutional
Review Board. The patients/participants provided their written
informed consent to participate in this study.

References

1. Bardhan R, Heaton K, Davis M, Chen P, Dickinson DA, Lungu CTA. Cross
sectional study evaluating psychosocial job stress and health risk in emergency
department nurses. Int ] Environ Res Public Health. (2019) 16:E3243. doi: 10.3390/
ijerph16183243

2. Zhan Y-X, Zhao S-Y, Yuan J, Liu H, Liu Y-E Gui L-L, et al. Prevalence and
influencing factors on fatigue of first-line nurses combating with COVID-19 in
China: a descriptive cross-sectional study. Curr Med Sci. (2020) 40:625-35. doi:
10.1007/511596-020-2226-9

3. Ali AM, Alkhamees AA, Hori H, Kim Y, Kunugi H. The depression anxiety
stress scale 21: development and validation of the depression anxiety stress scale
8-item in psychiatric patients and the general public for easier mental health
measurement in a post COVID-19 world. Int J Environ Res Public Health. (2021)
18:10142. doi: 10.3390/ijerph181910142

4. Ali AM, Al-Amer R, Kunugi H, Stinculescu E, Taha SM, Saleh MY, et al.
The arabic version of the impact of event scale-revised: psychometric evaluation
among psychiatric patients and the general public within the context of COVID-19
outbreak and quarantine as collective traumatic events. J Pers Med. (2022) 12:681.
doi: 10.3390/jpm 12050681

5. Ali AM, Hori H, Kim Y, Kunugi H. Predictors of nutritional status, depression,
internet addiction, facebook addiction, and tobacco smoking among women with
eating disorders in Spain. Front Psychiatry. (2021) 12:735109. doi: 10.3389/fpsyt.
2021.735109

6. Ali AM, Hendawy AO, Abd Elhay ES, Ali EM, Alkhamees AA, Kunugi H, et al.
The bergen facebook addiction scale: its psychometric properties and invariance
among women with eating disorders. BMC Womens Health. (2022) 22:99. doi:
10.1186/512905-022-01677-2

7. Ali AM, Hori H, Kim Y, Kunugi H. The depression anxiety stress scale 8-
items expresses robust psychometric properties as an ideal shorter version of
the depression anxiety stress scale 21 among healthy respondents from three
continents. Front Psychol. (2022) 13:799769. doi: 10.3389/fpsyg.2022.799769

Frontiers in Psychiatry

09

10.3389/fpsyt.2022.912157

Author contributions

NA: conceptualization, methodology, formal analysis, and
writing—original draft, review and editing. AA and FA: formal
analysis, writing—original draft, review and editing. SA and
HA: data curation, and writing—review and editing. All authors
contributed to the article and approved the submitted version.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

8. European Centre for Disease Prevention and Control. Epidemiological
Update: Middle East respiratory syndrome coronavirus (MERS-CoV).
Epidemiological update: Middle East respiratory syndrome coronavirus (MERS-
CoV). (2014). Available online at: http://www.ecdc.europa.eu/en/news-events/
epidemiological-update- middle- east- respiratory- syndrome- coronavirus- mers-
cov-6 (accessed June 27, 2022).

9. Bukhari EE, Temsah MH, Aleyadhy AA, Alrabiaa AA, Alhboob AA, Jamal
AA, et al. Middle east respiratory syndrome coronavirus (MERS-CoV) outbreak
perceptions of risk and stress evaluation in nurses. J Infect Dev Ctries. (2016)
10:845-50. doi: 10.3855/jidc.6925

10. Almarwani AM, Aljohani MS, Eweda G. Perceived quarantine competence,
attitudes and practices among the public during the coronavirus pandemic: a
saudi descriptive study. Int J Clin Pract. (2021) 75:e14242. doi: 10.1111/ijcp.1
4242

11. Almalki AH, Alzahrani MS, Alshehri FS, Alharbi A, Alkhudaydi SE
Alshahrani RS, et al. The psychological impact of COVID-19 on healthcare workers
in Saudi Arabia: a year later into the pandemic. Front Psychiatry. (2021) 12:797545.
doi: 10.3389/fpsyt.2021.797545

12. Alajmi ], Jeremijenko AM, Abraham JC, Alishaq M, Concepcion EG, Butt
AA, et al. COVID-19 infection among healthcare workers in a national healthcare
system: the qatar experience. Int J Infect Dis. (2020) 100:386-9. doi: 10.1016/j.ijid.
2020.09.027

13. Batra K, Singh TP, Sharma M, Batra R, Schvaneveldt N. Investigating the
psychological impact of COVID-19 among healthcare workers: a meta-analysis. Int
] Environ Res Public Health. (2020) 17:E9096. doi: 10.3390/ijerph17239096

14. Pratt LA, Brody DJ. Depression in the U.S. household population, 2009-2012.
NCHS Data Brief. (2014) 1-8.

15. Abo-Ali EA, Al-Rubaki S, Lubbad S, Nchoukati M, Alqahtani R, Albraim
S, et al. Mental well-being and self-efficacy of healthcare workers in Saudi Arabia

frontiersin.org


https://doi.org/10.3389/fpsyt.2022.912157
https://doi.org/10.3390/ijerph16183243
https://doi.org/10.3390/ijerph16183243
https://doi.org/10.1007/s11596-020-2226-9
https://doi.org/10.1007/s11596-020-2226-9
https://doi.org/10.3390/ijerph181910142
https://doi.org/10.3390/jpm12050681
https://doi.org/10.3389/fpsyt.2021.735109
https://doi.org/10.3389/fpsyt.2021.735109
https://doi.org/10.1186/s12905-022-01677-2
https://doi.org/10.1186/s12905-022-01677-2
https://doi.org/10.3389/fpsyg.2022.799769
http://www.ecdc.europa.eu/en/news-events/epidemiological-update-middle-east-respiratory-syndrome-coronavirus-mers-cov-6
http://www.ecdc.europa.eu/en/news-events/epidemiological-update-middle-east-respiratory-syndrome-coronavirus-mers-cov-6
http://www.ecdc.europa.eu/en/news-events/epidemiological-update-middle-east-respiratory-syndrome-coronavirus-mers-cov-6
https://doi.org/10.3855/jidc.6925
https://doi.org/10.1111/ijcp.14242
https://doi.org/10.1111/ijcp.14242
https://doi.org/10.3389/fpsyt.2021.797545
https://doi.org/10.1016/j.ijid.2020.09.027
https://doi.org/10.1016/j.ijid.2020.09.027
https://doi.org/10.3390/ijerph17239096
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/

Alzahrani et al.

during the COVID-19 pandemic. RMHP. (2021) 14:3167-77. doi: 10.2147/RMHP.
S$320421

16. Pouralizadeh M, Bostani Z, Maroufizadeh S, Ghanbari A, Khoshbakht M,
Alavi SA, et al. Anxiety and depression and the related factors in nurses of Guilan
University of Medical Sciences hospitals during COVID-19: a web-based cross-
sectional study. Int J Afr Nurs Sci. (2020) 13:100233. doi: 10.1016/j.ijans.2020.
100233

17. Nadeem F, Sadiq A, Raziq A, Igbal Q, Haider S, Saleem F, et al. Depression,
anxiety, and stress among nurses during the COVID-19 Wave III: results of a
cross-sectional assessment. ] Multidiscip Healthc. (2021) 14:3093-101. doi: 10.2147/
JMDH.S338104

18. Tran T, Ngoc-Bich N, Luong M, Bui T, Phan T, Tran O, et al. Stress,
anxiety and depression in clinical nurses in Vietnam: a cross-sectional survey and
cluster analysis. Int ] Mental Health Syst. (2019) 13:3. doi: 10.1186/s13033-018-0
257-4

19. An Y, Yang Y, Wang A, Li Y, Zhang Q, Cheung T, et al. Prevalence of
depression and its impact on quality of life among frontline nurses in emergency
departments during the COVID-19 outbreak. J Affect Disord. (2020) 276:312-5.
doi: 10.1016/j.jad.2020.06.047

20. AlAteeq DA, Aljhani S, Althiyabi I, Majzoub S. Mental health among
healthcare providers during coronavirus disease (COVID-19) outbreak in
Saudi Arabia. J Infect Public Health. (2020) 13:1432-7. doi: 10.1016/j.jiph.2020.08.
013

21. Han L, Wong FKY, She DLM, Li SY, Yang YE Jiang MY, et al. Anxiety
and depression of nurses in a north west province in china during the period
of novel coronavirus pneumonia outbreak. J Nurs Scholarsh. (2020) 52:564-73.
doi: 10.1111/jnu.12590

22. Yahaya SN, Wahab SFA, Yusoff MSB, Yasin MAM, Rahman MAA. Prevalence
and associated factors of stress, anxiety and depression among emergency medical
officers in Malaysian hospitals. World ] Emerg Med. (2018) 9:178-86. doi: 10.5847/
wjem.j.1920-8642.2018.03.003

23. Faul E, Erdfelder E, Lang A-G, Buchner AG. *Power 3: a flexible statistical
power analysis program for the social, behavioral, and biomedical sciences. Behav
Res Methods. (2007) 39:175-91. doi: 10.3758/bf03193146

24. Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the hospital
anxiety and depression scale. an updated literature review. J Psychosom Res. (2002)
52:69-77. doi: 10.1016/50022-3999(01)00296- 3

25. Terluin B, Brouwers EPM, van Marwijk HW]J, Verhaak PFM, van der
Horst HE. Detecting depressive and anxiety disorders in distressed patients in
primary care; comparative diagnostic accuracy of the four-dimensional symptom
questionnaire (4DSQ) and the hospital anxiety and depression scale (HADS). BMC
Fam Pract. (2009) 10:58. doi: 10.1186/1471-2296-10-58

26. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta
Psychiatr Scand. (1983) 67:361-70. doi: 10.1111/j.1600-0447.1983.tb09716.x

27. Pasay-an E. Exploring the vulnerability of frontline nurses to COVID-19
and its impact on perceived stress. J Taibah Univ Med Sci. (2020) 15:404-9. doi:
10.1016/j.jtumed.2020.07.003

28. Lu D-M, Sun N, Hong S, Fan Y, Kong E Li Q. Occupational stress and coping
strategies among emergency department nurses of China. Arch Psychiatr Nurs.
(2015) 29:208-12. doi: 10.1016/j.apnu.2014.11.006

Frontiers in Psychiatry

10

10.3389/fpsyt.2022.912157

29. Lim J, Bogossian E Ahern K. Stress and coping in Australian nurses: a
systematic review. Int Nurs Rev. (2010) 57:22-31. doi: 10.1111/j.1466-7657.2009.
00765.x

30. Roden-Foreman JW, Bennett MM, Rainey EE, Garrett JS, Powers MB,
Warren AM. Secondary traumatic stress in emergency medicine clinicians. Cogn
Behav Ther. (2017) 46:522-32. doi: 10.1080/16506073.2017.1315612

31. Ali AM, Alkhamees AA, Abd Elhay ES, Taha SM, Hendawy AO. COVID-
19-related psychological trauma and psychological distress among community-
dwelling psychiatric patients: people struck by depression and sleep disorders
endure the greatest burden. Front Public Health. (2022) 9:799812. doi: 10.3389/
fpubh.2021.799812

32. Stanton R, Happell B, Reaburn P. The mental health benefits of regular
physical activity, and its role in preventing future depressive illness. NRR. (2014)
4:45-53. doi: 10.2147/NRR.S41956

33. Ali AM, Kunugi H. Apitherapy for age-related skeletal muscle dysfunction
(Sarcopenia): a review on the effects of royal jelly, propolis, and bee pollen. Foods.
(2020) 9:E1362. doi: 10.3390/foods9101362

34. Kelley ML, Braitman AL, White TD, Ehlke SJ. Sex differences in mental health
symptoms and substance use and their association with moral injury in veterans.
Psychol Trauma. (2019) 11:337-44. doi: 10.1037/tra0000407

35. Wu P, Fang Y, Guan Z, Fan B, Kong J, Yao Z, et al. The psychological
impact of the SARS epidemic on hospital employees in China: exposure, risk
perception, and altruistic acceptance of risk. Can J Psychiatry. (2009) 54:302-11.
doi: 10.1177/070674370905400504

36. Clendon J, Walker L. ‘Being young’: a qualitative study of younger nurses’
experiences in the workplace. Int Nurs Rev. (2012) 59:555-61. doi: 10.1111/j.1466-
7657.2012.01005.x

37. Roberts NJ, McAloney-Kocaman K, Lippiett K, Ray E, Welch L, Kelly C.
Levels of resilience, anxiety and depression in nurses working in respiratory clinical
areas during the COVID pandemic. Respir Med. (2021) 176:106219. doi: 10.1016/j.
rmed.2020.106219

38. Jiang H, Huang N, Jiang X, Yu J, Zhou Y, Pu H. Factors related to job
burnout among older nurses in Guizhou province, China. Peer]. (2021) 9:e12333.
doi: 10.7717/peerj.12333

39. Isik O, Tengilimoglu D, Tosun N, Zekioglu A, Tengilimoglu O. Evaluating
the factors (stress, anxiety and depression) affecting the mental health condition
of nurses during the COVID-19 pandemic. Eval Health Prof. (2022) 45:86-96.
doi: 10.1177/01632787211062660

40. Serrano J, Hassamal S, Hassamal S, Dong F, Neeki M. Depression and anxiety
prevalence in nursing staff during the COVID-19 pandemic. Nurs Manage. (2021)
52:24-32. doi: 10.1097/01.NUMA.0000752784.86469.b9

41. Zaghloul MS, Saquib J, AlMazrou A, Saquib N. Mental health status of
expatriate nurses in northcentral Saudi Arabia. J Immigr Minor Health. (2019)
21:1233-40. doi: 10.1007/s10903-018-00853-7

42. Maharaj S, Lees T, Lal S. Prevalence and risk factors of depression, anxiety,
and stress in a cohort of Australian Nurses. Int ] Environ Res Public Health. (2019)
16:61. doi: 10.3390/ijerph16010061

43. Cheung T, Yip PSF. Depression, anxiety and symptoms of stress among
Hong Kong Nurses: a cross-sectional study. Int ] Environ Res Public Health. (2015)
12:11072-100. doi: 10.3390/ijerph120911072

frontiersin.org


https://doi.org/10.3389/fpsyt.2022.912157
https://doi.org/10.2147/RMHP.S320421
https://doi.org/10.2147/RMHP.S320421
https://doi.org/10.1016/j.ijans.2020.100233
https://doi.org/10.1016/j.ijans.2020.100233
https://doi.org/10.2147/JMDH.S338104
https://doi.org/10.2147/JMDH.S338104
https://doi.org/10.1186/s13033-018-0257-4
https://doi.org/10.1186/s13033-018-0257-4
https://doi.org/10.1016/j.jad.2020.06.047
https://doi.org/10.1016/j.jiph.2020.08.013
https://doi.org/10.1016/j.jiph.2020.08.013
https://doi.org/10.1111/jnu.12590
https://doi.org/10.5847/wjem.j.1920-8642.2018.03.003
https://doi.org/10.5847/wjem.j.1920-8642.2018.03.003
https://doi.org/10.3758/bf03193146
https://doi.org/10.1016/s0022-3999(01)00296-3
https://doi.org/10.1186/1471-2296-10-58
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1016/j.jtumed.2020.07.003
https://doi.org/10.1016/j.jtumed.2020.07.003
https://doi.org/10.1016/j.apnu.2014.11.006
https://doi.org/10.1111/j.1466-7657.2009.00765.x
https://doi.org/10.1111/j.1466-7657.2009.00765.x
https://doi.org/10.1080/16506073.2017.1315612
https://doi.org/10.3389/fpubh.2021.799812
https://doi.org/10.3389/fpubh.2021.799812
https://doi.org/10.2147/NRR.S41956
https://doi.org/10.3390/foods9101362
https://doi.org/10.1037/tra0000407
https://doi.org/10.1177/070674370905400504
https://doi.org/10.1111/j.1466-7657.2012.01005.x
https://doi.org/10.1111/j.1466-7657.2012.01005.x
https://doi.org/10.1016/j.rmed.2020.106219
https://doi.org/10.1016/j.rmed.2020.106219
https://doi.org/10.7717/peerj.12333
https://doi.org/10.1177/01632787211062660
https://doi.org/10.1097/01.NUMA.0000752784.86469.b9
https://doi.org/10.1007/s10903-018-00853-7
https://doi.org/10.3390/ijerph16010061
https://doi.org/10.3390/ijerph120911072
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/

	Factors influencing hospital anxiety and depression among emergency department nurses during the COVID-19 pandemic: A multi-center cross-sectional study
	Introduction
	Materials and methods
	Study design
	Setting
	Sample
	Measurements
	Ethical considerations
	Statistical analysis

	Results
	Demographic characteristics
	Prevalence of anxiety and depression among emergency department nurses and their association with participants' characteristics
	The association between participants' characteristics and hospital depression and anxiety

	Discussion
	Limitations

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


