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ARTICLE INFO ABSTRACT

Keywords: Background: Coronavirus disease 2019 (COVID-19) has resulted in unprecedented morbidity, mortality, and

Addis Ababa health system crisis leading to a significant psychological destress on healthcare workers (HCWs). The study

E%YIQ—lQ aimed to determine the prevalence of symptoms of common mental disorders among HCWSs during the COVID-19
thiopia

pandemic at St. Paul’s Hospital, Ethiopia.

Methods: A self-administered cross-sectional study was conducted to collect socio-demographic information and
symptoms of mental disorders using validated measurement tools. Accordingly, PHQ-9, GAD-7, ISI, and IES-R
were used to assess the presence of symptoms of depression, anxiety, insomnia, and distress, respectively. Chi-
square test, non-parametric, and logistic regression analysis were used to detect risk factors for common
mental disorders.

Results: A total of 420 healthcare workers participated in the survey. The prevalence of symptoms of depression,
anxiety, insomnia, and psychological distress was 20.2%, 21.9%, 12.4%, and 15.5% respectively. Frontline
HCWs had higher scores of mental health symptoms than non-frontline healthcare workers. Binary logistic
regression analysis showed that being married was associated with a high level of depression. Furthermore,
working in a frontline position was an independent risk factor associated with a high-level of symptoms of
depression, anxiety, and psychological distress.

Limitations: It is a single-center cross-sectional study and the findings may not be nationally representative or
reveal causality.

Conclusions: A significant proportion of healthcare workers are suffering from symptoms of mental disorders.
Frontline HCWs were at a greater risk of severe symptoms. Therefore, psychological interventions should be
implemented to support health professionals, especially frontline workers.

Health professional
Mental disorder
Prevalence

1. Introduction

Coronavirus disease 2019 (COVID-19) is a mild to severe respiratory
illness that is caused by a coronavirus named severe acute respiratory
syndrome coronavirus 2 (SARS COV2). It was first recognized in China
in late December 2019 as an unknown respiratory disease outbreak. Due
to its high risk of contiguity and human-to-human transmission, it has
reached a global pandemic level in a very short period of time (Guan
et al., 2020; Lai et al., 2020a).
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Healthcare workers (HCWs) dealing with COVID-19 are under
increased psychological pressure, and experience high rates of psychi-
atric morbidity, resembling the situation during the previous severe
acute respiratory syndrome (SARS) and influenza epidemics (Bohlken
et al., 2020; Li et al., 2020). Depression, anxiety, insomnia, and psy-
chological distress are the common mental health disorders that occur
during such a dramatic global health crisis (Liu et al., 2020; Pappa et al.,
2020). A study among 1257 healthcare professionals in a tertiary hos-
pital in China, revealed a high prevalence of mental health symptoms
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among HCWs during the early period of the pandemic. Overall, 50.4%,
44.6%, 34.0%, and 71.5% of health workers reported symptoms of
depression, anxiety, insomnia, and distress, respectively. Nurses, fe-
males, and frontline HCWs were affected more than others with these
mental disorders (Lai et al., 2020b). Likewise, the prevalence of symp-
toms of depression, anxiety, insomnia and distress was observed in
77.6%, 60.2%, 50.4%, and 76.4% respectively among healthcare
workers in Turkey (Sahin et al., 2020). More recently, symptoms of
depression and anxiety were reported in 15.7% and 41.2% frontline
healthcare workers respectively in Bangladish (Tasnim et al., 2021). In a
systematic review of 74 studies from 10 areas in Asia, Europe, North
America and South America, the pooled prevalence of depression, anx-
iety, mental distress, and post-traumatic stress symptoms was 23.9%,
23.2%, 11.6%, and 28% respectively among health professionals during
the COVID-19 epidemic (Zhao et al., 2021). In a recent study from
Ethiopia, anxiety was observed among 26.8% of health professionals
during the early period of COVID-19 pandemic (Dagne et al., 2021). In
another study, psychological distress was reported in 40.2% of HCWs in
South West Ethiopia (Hajure et al., 2021).

To date, studies on the psychological impact of COVID-19 among
HCWs in Ethiopia are limited. Therefore, the present study tries to fill
the gap of information and identifies the prevalence of depression,
anxiety, insomnia, and psychological distress and associated factors
among HCWs in Ethiopia.

2. Methods and materials
2.1. Participants

The study was conducted at St. Paul’s Tertiary Hospital, the second-
largest public hospital in Addis Ababa, Ethiopia. A total of 2308 front-
line and non-frontline HCWs were involved in clinical care of patients
suffering from COVID-19 in the hospital during the month of August
2020. Here, frontline HCWs are those participants who were directly
engaged in clinical activities of diagnosing, treating, or providing
nursing care to patients with confirmed COVID-19. Non-frontline HCWs
are those participants who were not directly engaged in clinical activ-
ities of diagnosing, treating, or providing nursing care to patients with
confirmed COVID-19 but could be indirectly exposed while involved in
the care of other patients who might be in a pre-symptomatic stage of
COVID-19.

A cross-sectional survey was conducted to assess the prevalence of
depression, anxiety, insomnia, and mental distress among the HCWs at
St. Paul’s Hospital from August 1st, 2020 up to August 30, 2020. Sample
size was calculated based on a single population formula for a finite
population of 2308 HCWs with a 95% confidence interval, 5% margin of
error, and taking the highest of the prevalence’s of depression, anxiety,
insomnia, and distress of 71.5% from similar studies (C. Lai et al., 2020;
Zhu et al., 2020). By considering a 10% non-response rate and applying
a sample correction formula, the total sample size was 272 HCWs.
However, to allow for subgroup analysis, we amplified the sample size
by 50% to reach 430 HCWs. HCWs 18 years or older and currently
involved in patient care were included in the study. Those with previous
mental illnesses or did not give consent were excluded from the study.

2.2. Procedure

Participants were recruited using a simple random sampling method
from their alphabetical list prepared by the human resource develop-
ment directorate after first stratifying them into four groups (doctors,
nurses/ midwives, laboratory professionals, and pharmacy pro-
fessionals) using probability proportional to size method. Three-fourth
of the sample size was recruited from the COVID-19 treatment unit
where participants were directly involved with the care of COVID-19
patients (frontline). The rest was from other units where participants
might be exposed indirectly (non-frontline).
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2.3. Measures

Data were collected using a self-administered questionnaire to assess
for symptoms of depression, anxiety, insomnia, and distress using vali-
dated measurement tools in the country’s official language (Amharic).

Patient Health Questionnaire-9 (PHQ-9) is a nine-item self-report
scale designed to screen for depression. It examines how frequently
participants were bothered by problems in the previous two weeks.
Items are rated on a 4-point Likert-type scale, ranging from 0 (not at all)
to 3 (nearly every day). The total scores range from 0 to 27, and was
interpreted as: normal (0-4), mild (5-9), moderate (10-14), and severe
(15-21) depression. The cut-off score for diagnosis of depression was 10
(Gelaye et al., 2014; Hanlon et al., 2015; Johnson et al., 2019). In the
present study, the overall Cronbach’s alpha of the PHQ-9 for depression
subscale was 0.86, indicating good internal consistency.

General Anxiety Disorder-7 (GAD-7) is a seven-item self-report
questionnaire designed to screen for anxiety. GAD-7 examines how
frequently participants have been disturbed by problems in the pre-
ceding two weeks. Items are rated on a 4-point Likert-type scale, ranging
from O (not at all) to 3 (nearly every day). Total scores range from O to
21. It was used to assess the severity of symptoms of anxiety, and was
interpreted as: normal (0-4), mild (5-9), moderate (10-14), and severe
(15-21) anxiety. The cut-off score for diagnosis of anxiety was 9 (Ong,
and Suh, 2013; Manzar et al., 2021). In this study, the overall Cron-
bach’s alpha of the GAD-7 questionnaire was 0.88, showing good
reliability.

The Insomnia Severity Index (ISI) is a seven-item self-report ques-
tionnaire evaluating the nature, severity, and impact of insomnia. The
ISI assesses participants’ difficulty in falling asleep, difficulty in
remaining asleep, very early waking, the satisfaction derived from the
sleep pattern, impairments emerging in day to day functioning, aware-
ness of sleep-related impairments, and stress levels caused by sleep
problems in the previous two weeks. Items are rated on a 5-point Likert-
type scale, ranging from O (no problem) to 4 (very severe problem).
Total scores range from 0 to 28, and was interpreted as: normal (0-7),
sub-threshold (8-14), moderate (15-21), and severe (22-28) insomnia.
The cut-off score for diagnosis of insomnia was 15 (Ong, J. C., and Suh,
2013; Johnson et al., 2019; Manzar et al., 2020). In our study, the overall
Cronbach’s alpha of the ISI questionnaire for insomnia subscale was
0.81, indicating good internal consistency.

The Impact of Event Scale-Revised (IES-R) is a 22-item self-report
questionnaire evaluating psychological distress. The IES-R investigates
how frequently participants have been troubled by problems in the
previous two weeks. Items are rated on a 5-point Likert-type scale,
ranging from O (not at all) to 4 (extremely). Total scores range from 0 to
88, and was interpreted as: normal (0-8), mild (9-25), moderate
(26-43), and severe (44-88) distress. A cut-off score for diagnosis of
distress was 33 (Creamer et al., 2003). In the present study, the overall
Cronbach’s alpha of the IES-R for distress subscale was 0.83, indicating
good reliability.

Demographic data were self-reported by the participants, including
educational level (graduate, post-graduate), profession (doctor, nurse/
midwife, laboratory professional or pharmacy professional), sex (male
or female), age (18-25, 26-30, 31-40, or >40 years), marital status,
monthly net salary, work experience (<5, 5-10, or >10 years), and
technical title (junior or senior). The different technical titles of re-
spondents refer to the professional titles certificated by the Ethiopian
Food, Medicine and Health Care Administration, and Control Authority
(EFMHACA). Participants were asked whether they were directly
engaged in clinical activities of diagnosing, treating, or providing
nursing care to patients with confirmed COVID-19. Those who respon-
ded yes were defined as frontline workers, and those who answered no
were defined as non-frontline workers.
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2.4. Statistical analysis

Data were first entered and cleaned using EPI data version 7 and then
exported into SPSS version 23 for statistical analysis. All categorical
variables were presented as numbers and percentages. The original
scores of the 4 measurement tools were continuous, not normally
distributed, and thus presented as a median and interquartile range
(IQR). A nonparametric Mann-Whitney U test and Kruskal-Wallis H test
were applied to compare the severity of each symptom between two or
more groups. The ranked data, which were derived from the counts of
each level for symptoms of depression, anxiety, insomnia, and distress,
were presented as numbers and percentages. To determine for factors
associated with symptoms of depression, anxiety, insomnia, and distress,
first a univariate analysis was performed for all variables and those with
p < 0.2 on univariate analysis were entered into a multivariable logistic
regression analysis. The associations between risk factors and outcomes
were presented as odds ratios (ORs) and 95% Cls, after adjustment for
confounders, including age, sex, marital status, profession, educational
level, technical rank, monthly salary, work experience, and working
position (frontline or non-frontline). Hosmer-Lemeshow was used for
the evaluation of the calibration of the regression model. Finally, a p-
value <0.05 in the multivariable model was considered as significant.

2.5. Ethical approval

This study was approved by the Institutional Review Board of St.
Paul’s Hospital Millennium Medical College (Reference No. PM 23/10).
Written informed consent was obtained from all participants. Each
staff’s information was collected by residents and nurses using an
anonymous pre-coded structured questionnaire that was assigned to
each selected HCW. The code was blinded to both data collectors and
data entry clerks. The information was kept confidential among the in-
vestigators. A staff that had severe symptoms of mental disorder was
traced by a psychiatrist (one of the investigators) and advised on further
evaluation and treatment. Those who volunteered were linked to our
psychiatric clinic.
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3. Results
3.1. Socio-demographic characteristics of study participants

A total of 420 participants completed the questionnaire making a
response rate of 97.7%. Of these, 115 (27.4%) participants were doctors,
237 (56.4%) were nurses and midwives, 40 (9.5%) were laboratory
professionals and 28 (6.7%) were pharmacy professionals. The response
rates for doctors, nurses or midwives, laboratory professionals, and
pharmacy professionals were 92%, 100%, 100%, and 100% respec-
tively. The mean age of the participants was 28+5.4 [range: 20-57]
years. Among the participants, 212 (50.5%) were in the age range of
26-30 years. Two-hundred-forty-six (58.6%) participants were men and
296 (70.5%) were unmarried. The qualification of participants indicated
that 295 (70.2%) had undergraduate level and 125 (29.8%) had a post-
graduate level of education. Regarding their technical title, 237 (56.4%)
were junior and 183 (43.6%) were senior staffs in their professional
career. The mean monthly salary of respondents was 167+ 84.7 United
States Dollar (USD) and 213 (50.7%) respondents earn between 111 and
222 USD. The majority (70.5%) of respondents had a work experience of
fewer than five years and 296 (70.5%) were frontline healthcare pro-
fessionals. A significant proportion of respondents working as frontline
were aged between 26 and 30 years, unmarried, and nurses or midwives.
They had an undergraduate level of education and work experience of
fewer than five years (Table 1).

3.2. The prevalence of symptoms of mental disorders

The prevalence of symptoms of the mental disorders was computed
from the pre-specified cut-off values of PHQ-9 score >10 for depression,
GAD-7 score >9 for anxiety, ISI score >15 for insomnia, and IES-R score
> 33 for psychological distress diagnosis. Based on the above cut-off
scores, the prevalence of depression, anxiety, insomnia, and psycho-
logical distress was found to be 20.2%, 21.9%, 12.4%, and 15.5%
respectively. The median (IQR) scores on the PHQ-9, GAD-7, ISI, and
IES-R for all respondents were 4.0(1.0-9.0), 3.0(0-8.0), 4.0(1.0-9.0),
and 11.0(4.0-25.0), respectively. Symptoms of depression, anxiety,

Table 1
Socio-demographic characteristics of participants, St. Paul’s Hospital, 2020.
Characteristic Number (%) p-value
Overall Frontline Non-frontline
N=420 N=296 N=124

Age, year 18-25 121 (28.8) 84 (28.4) 37 (29.8) <0.001
26-30 212 (50.5) 165 (55.7) 47 (37.9)
31-40 75 (17.9) 44 (14.9) 31 (25.0)
>40 12 (2.9) 3(1.0) 9(7.3)

Sex Male 246 (58.6) 176 (59.5) 70 (56.5) 0.56
Female 174 (41.4) 120 (40.5) 54 (43.5)

Marital status Unmarried 296 (70.5) 223 (75.3) 73 (58.9) 0.001
Ever married* 124 (29.5) 73 (24.7) 51 (41.1)

Profession Doctor 115 (27.4) 73 (24.7) 42 (33.9) <0.001
Nurse/Midwife 237 (56.4) 177 (59.8) 60 (48.4)
Laboratory professional 40 (9.5) 34 (11.5) 6 (4.8)
Pharmacy professional 28 (6.7) 12 (4.0) 16 (12.9)

Level of Education undergraduate 295 (70.2) 218 (73.6) 77 (62.1) 0.02
Postgraduate 125 (29.8) 78 (26.4) 47 (37.9)

Technical title Junior 237 (56.4) 171 (57.8) 66 (53.2) 0.45
Senior 183 (43.6) 125 (42.2) 58 (46.8)

Monthly salary, USD <111 110 (26.2) 87 (29.4) 23 (18.5) 0.01
111-222 213 (50.7) 151 (51.0) 62 (50.0)
>222 97 (23.1) 58 (19.6) 39 (31.5)

Work experience, y <5 301 (71.7) 217 (73.3) 84 (67.7) 0.02
5-10 93 (22.1) 67 (22.6) 26 (21.0)
>10 26 (6.2) 12 (4.1) 14 (11.3)

USD, United States Dollar; SD, standard deviation;

" Ever married included widowed and divorced participants; y, year
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Table 2
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Number of cases and scores of depression, anxiety, insomnia, and psychological distress measurements in total cohort and subgroups among HCWs at St. Paul’s

Hospital, 2020.

Scale Total cases (%)t Total Score, median (IQR) Working position
Score, median (IQR) P -value
Frontline Non-frontline
PHQ-9, depression symptoms 85 (20.2) 4.0 (1.0-9.0) 5.0 (2.0-9.0) 2.0 (0-6.0) <0.001
GAD-7, anxiety symptoms 92 (21.9) 3.0 (0-8.0) 4.0 (0-9.0) 2.5 (0-5.0) 0.003
ISI, insomnia symptoms 52 (12.4) 4.0 (1.0-9.0) 5.0 (1.0-10.0) 4.0 (1.0-7.0) 0.003
IES-R, distress symptoms 65(15.5) 11.0 (4.0-25.0) 13.0 (4.25-29.0) 8.0 (3.0-16.0) <0.001

Abbreviations: GAD-7, 7-item Generalized Anxiety Disorder; IES-R, 22-item Impact of Event Scale-Revised; ISI, 7-item Insomnia Severity Index; PHQ-9, 9-item Patient
Health Questionnaire, IQR, interquartile range, {number of participants who were diagnosed with the specific disorder (number of cases/ total number of

respondents).

Table 3
Severity categories of depression, anxiety, stress, insomnia, and psychological
distress in total cohort and subgroups, St. Paul’s Hospital, 2020.

Severity Total, N (%) N  Working position, n (%) P-

Category =420 Frontline N = Non-frontline N value
296 =124

PHQ-9, depression symptoms

Normal 216 (51.4) 132 (44.6) 84 (67.7) <0.001

Mild 119 (28.3) 94 (31.8) 25 (20.2)

Moderate 57 (13.6) 51 (17.2) 6 (4.8)

Severe 28 (6.7) 19 (6.4) 9(7.3)

GAD-7, anxiety symptoms

Normal 248 (59.0) 161 (54.4) 87 (70.2) 0.02

Mild 99 (23.6) 75 (25.3) 24 (19.4)

Moderate 49 (11.7) 40 (13.5) 9(7.3)

Severe 24 (5.7) 20 (6.8) 4(3.2)

ISI, insomnia symptoms

Absence 290 (69.0) 194 (65.5) 96 (77.4) 0.04

Sub-threshold 78(18.6) 59 (19.9) 19 (15.3)

Moderate 43 (10.2) 34 (11.5) 9(7.3)

Severe 9(2.1) 9(3.0) -

IES-R, distress symptoms

Normal 177 (42.2) 114 (38.5) 63 (50.8) <0.001

Mild 142 (33.8) 94 (31.8) 48 (38.7)

Moderate 71(16.9) 58 (19.6) 13(10.5)

Severe 30(7.1) 30 (10.1) -

Abbreviations: GAD-7, 7-item Generalized Anxiety Disorder; IES-R, 22-item
Impact of Event Scale-Revised; ISI, 7-item Insomnia Severity Index; PHQ-9, 9-
item Patient Health Questionnaire

insomnia, and distress were reported in higher proportion of frontline
healthcare workers (i.e. depression among frontline vs non-frontline: 70
[23.6%] vs 15 [17.6%]; P<0.001; anxiety among frontline vs non-
frontline: 75[25.3%] vs 17 [13.7%]; P = 0.003; insomnia among
frontline vs non-frontline: 43[14.5%] vs 9 [7.3%]; P = 0.003; and
distress among frontline vs non-frontline: 60 [20.3%] vs 5 [4.0%]; P <
0.001) (Table 2).

3.3. Severity of symptoms of mental disorders and associated factors

Moderate symptoms of depression, anxiety insomnia, and distress
was reported in 57(13.6%), 49(11.7%), 43(10.2%), and 71(16.9%) re-
spondents respectively. Severe symptoms of depression, anxiety
insomnia, and distress was also reported in 28(6.7%), 24(5.7%), 9
(2.1%), and 30(7.1%) respondents respectively. The proportion of
frontline HCWs who experienced moderate to severe symptoms of
anxiety, insomnia, and distress was greater than non-frontline HCWs
(Table 3).

3.4. Perception of threat of COVID-19 and effects of psychological
protective measures

The following five common risk factors of perception of threat of
COVID-19 were assessed: (i) feel of exposure to COVID-19; (ii) resigning

thoughts; (iii) worry of life-threatening situation; (iv) feel of family
members and friends’ avoidance; and (v) feel of infection of self or
family members by COVID-19. Feel of exposure to COVID-19 was re-
ported in 53 (62.4%), 49 (53.3%), 35 (67.3%), and 48 (73.8%) HCWs
with symptoms of depression, anxiety, insomnia, and psychological
distress respectively. Thought of resigning from work due to COVID-19
was reported in significantly higher proportion of respondents with
symptoms of depression, anxiety, insomnia, and psychological distress
(p-values: 0.005, 0.007, <0.001, and <0.001 respectively) (Table 4).

The study also assessed whether or not the respondents were satisfied
with the psychological protective measures implemented at St. Paul’s
Hospital. The common protective measures assessed were as follows: (i)
care provided by hospital administrators; (ii) work-shift arrangement;
(iii) coverage of the department with personal protective equipment;
and (iv) logistic and accommodation support. Sixty-three (74.1%) re-
spondents with symptoms of depression were not satisfied with the care
provided by the hospital administrator. Similarly, 66 (71.7%), 35 (67.3),
and 48 (73.8%) HCWs who showed symptoms of anxiety, insomnia, and
psychological distress respectively were not satisfied with the care
provided by the hospital administrator. Respondents who were satisfied
with the work-shift arrangement suffered less from insomnia and psy-
chological distress than those who were not satisfied with this protective
measure (p-values: 0.004 and 0.008 respectively) (Table 5).

3.5. Factors associated with symptoms of mental health disorders

A binary logistic regression analysis was conducted to determine the
demographic and relevant contextual factors that were associated with
mental health illnesses. In the adjusted logistic regression analysis,
several factors were independently associated with depression (PHQ-9
score > 10), anxiety (GAD-7 score > 9), insomnia (ISI score >15), and
psychological distress (IES-R score > 33). Factors that were indepen-
dently associated with a higher risk of depression included being mar-
ried (OR, 2.5; 95% CI, 1.4-4.6; p = 0.03) and working in frontline
position (OR, 2.4; 95% CI, 1.2-4.5; p = 0.009). Working in frontline
position is also associated with more severe symptoms of anxiety (OR,
2.1; 95% CI, 1.1-3.9; p = 0.02) and psychological distress (OR, 5.9; 95%
CI, 2.2-15.5; p<0.001). (Table 6).

4. Discussion

Our study revealed a high prevalence of mental health symptoms
among HCWs at St. Paul’s Hospital, with close to one-fifth of re-
spondents screened positive on at least one of the four established
measuring tools. The prevalence of depression, anxiety, insomnia, and
psychological distress in the study among health professionals was
20.2%, 21.9%, 12.4%, and 15.5% respectively. We also found out that
the proportion of frontline HCWs experiencing these adverse mental
outcomes was significantly higher than that of non-frontline. Finally, we
discovered that being married, having undergraduate level of education,
and earning monthly salary below 222 USD were associated with
development of severe symptoms of mental health disorders. As a result,
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Table 4
Perception of threat of the COVID-19 in binary logistic regression analysis among HCWs dealing with the COVID-19 at St. Paul’s Hospital, 2020.
Variable Diagnosis OR (95% CI) P value
Depression (%) Non-depression
(N=85) (N=335)
Feel of exposure to COVID-19 Yes 53 (62.4) 199 (59.4) 1.2 (0.7-2.1) 0.44
No 32 (37.6) 136 (40.6) Ref.
Thought of resigning from work due to COVID-19 Yes 29 (34.1) 51 (15.2) 2.3(1.3-4.0) 0.005
No 56 (65.9) 284 (84.8) Ref.
Worried about a life-threatening situation once infected Yes 54 (63.5) 143 (42.7) 1.8 (1.0-3.0) 0.03
No 31(36.5) 192 (57.3) Ref.
Feel of family members or friends avoidance Yes 67 (78.8) 216 (64.5) 0.7 (0.4-1.2) 0.20
No 18 (21.2) 119 (35.5) Ref.
Worried of infection of self or family members Yes 80 (94.1) 282 (84.2) 0.5 (0.2-1.5) 0.23
No 5(5.9) 53 (15.8) Ref.
Anxiety (N=92) Non-anxiety N=328)
Feel of exposure to COVID-19 Yes 49 (53.3) 203 (61.9) 1.8 (1.1-3.0) 0.02
No 43 (46.7) 125 (38.1) Ref.
Thought of resigning from work due to COVID-19 Yes 28 (30.4) 52 (15.9) 2.2 (1.2-3.8) 0.007
No 64 (69.6) 276 (84.1) Ref.
Worried about a life-threatening situation once infected Yes 52 (56.5) 145 (44.2) 0.7 (0.4-1.1) 0.15
No 40 (43.5) 183 (55.8) Ref.
Feel of family members or friends avoidance Yes 68 ((73.9) 215 (65.5) 0.8 (0.4-1.4) 0.39
No 24 (26.1) 113 (34.5) Ref.
Worried of infection of self or family members Yes 82 (89.1) 280 (85.4) 0.9 (0.4-1.9) 0.71
No 10 (10.9) 48 (14.6) Ref.
Insomnia Non-insomnia
(N=52) (N=368)
Feel of exposure to COVID-19 Yes 35 (67.3) 217 (59.0) 1.1 (0.6-2.1) 0.77
No 17 (32.7) 151 (41.0) Ref.
Thought of resigning from work due to COVID-19 Yes 26 (50.0) 54 (14.7) 5.0 (2.6-9.6) <0.001
No 26 (50.0) 314 (85.3) Ref.
Worried about a life-threatening situation once infected Yes 30 ((57.7) 167 (45.4) 1.1 (0.6-2.2) 0.7
No 22 (42.3) 201 (54.6) Ref.
Feel of family members or friends avoidance Yes 44 ((84.6) 239 (64.9) 0.5 (0.2-1.2) 0.2
No 8 (15.4) 129 (35.1) Ref.
Worried of infection of self or family members Yes 51 (98.1) 311 (84.5) 0.2 (0.02-1.3) 0.1
No 1(1.9 57 (15.5) Ref.
Distress (N=65) Non-distress (N=355)
Feel of exposure to COVID-19 Yes 48 (73.8) 204 (57.5) 0.8 (0.4-1.4) 0.4
No 17 (26.2) 151 (42.5) Ref.
Thought of resigning from work due to COVID-19 Yes 35 (53.8) 45 (12.7) 6.5 (3.5-12.0) <0.001
No 30 (46.2) 310 (87.3) Ref.
Worried about a life-threatening situation once infected Yes 39 (60.0) 158 (44.5) 1.1 (0.6-2.0) 0.75
No 26 (40.0) 197 (55.5) Ref.
Feel of family members or friends avoidance Yes 56 (86.2) 227 (63.7) 0.5 (0.2-1.1) 0.08
No 9 (13.8) 128 (36.1) Ref.
Worried of infection of self or family members Yes 64 (98.5) 298 (83.9) 0.2 (0.02-1.2) 0.08
No 1(1.5) 57 (16.1) Ref.

Abbreviation: Ref, reference category

our findings raise a concern about the psychological well-being of HCWs
involved in the care and treatment of COVID-19.

The findings of our survey is consistent with several other studies
(Huang and Zhao, 2020; Que et al., 2020; Zhu et al., 2020) conducted
during the COVID-19 pandemic. A report by Zhu et al. among 5062
HCWs in China found a significant percentage of mental health symp-
toms; 13.5% for depression, 24.1% for anxiety, and 29.8% for distress
among healthcare workers. Another study by Que et al. from China
among 2285 HCWs also identified moderate to severe symptoms of
depression, anxiety, and insomnia in 12.8%, 11.6%, and 6.8% of re-
spondents respectively. Similarly, in a recent meta-analysis of thirteen
studies, the pooled prevalence of depression was 22.8% and that of
anxiety was 23.2% among the HCWs involved in COVID-19 care (Pappa
et al., 2020). In the contrary, a report by Lai et al. from China reported
depression, anxiety, insomnia, and psychological distress among 50.4%,
44.6%, 34%, and 71.5% of HCWs respectively. This discrepancy is
probably due to the differences in the methodology, where by Lai et al.
used lower threshold values (scores) for the diagnosis of symptoms of
depression, anxiety, insomnia, and distress that might have overrated
the prevalence. Had Lai et al. utilized a similar cut-off values to our
current study, the prevalence of depression, anxiety, insomnia, and

distress would have been 14.8%, 12.3%, 7.7%, and 35% respectively.
Therefore, the use of different measuring tools and methodologies, and
the use of different classifications even if the same scale was used, leads
to very different results being reported for the prevalence of mental
disorders (Pappa et al., 2020).

The current study revealed that working in a frontline position was
independently associated with higher adverse mental health outcomes,
compared to working in a non-frontline environment. Our finding is in
line with other recent studies (Alkhamees et al., 2020; Huang and Zhao,
2020; Lai et al., 2020; Que et al., 2020; Zhu et al., 2020), which also
reported a significantly higher proportion of severe symptoms of mental
disorders among frontline than non-frontline HCWs. Some of the reasons
could be; frontline HCWs encounter and witness the suffering of seri-
ously ill and dying-alone patients. They might also be under enormous
workload abiding with the strict protective measures, which could make
them uncomfortable (Cai et al., 2020; Xiang et al., 2020). However, we
did not observe a significantly higher rate of seeking help or receiving
treatment for mental problems among these subjects. The phenomenon
that HCWs have difficulty accepting and disclosing mental health issues
is not unique to the COVID-19 outbreak (Tysser et al., 2004; Fridner
et al., 2012). Several studies reported high prevalence of psychological
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Table 5
Psychological protective measures in binary logistic regression analysis among HCWs dealing with the COVID-19 at St. Paul’s Hospital, 2020.
Variable Diagnosis, N (%) OR (95% CI) P value
Depression Non-depression
(N=85) (N=335)
Satisfied with care provided by hospital administrator Yes 22 (25.9) 115 (34.3) Ref. 0.45
No 63 (74.1) 220 (65.7) 1.3 (0.7-2.2)
Satisfied with coverage of department with personal protective equipment Yes 17 (20.0) 81 (24.2) Ref. 0.95
No 63 (80.0) 254 (75.8) 1.0 (0.5-1.8)
Satisfied with work-shift arrangement Yes 32 (37.6) 174 (51.9) Ref. 0.054
No 53 (62.4) 161 (48.1) 1.6 (0.99-2.7)
Satisfied with logistic support and comfortable accommodation Yes 16 (18.8) 93 (27.8) Ref. 0.31
No 69 (81.2) 242 (72.2) 1.4 (0.7-2.6)
Anxiety (N=92) Non-anxiety (N=328)
Satisfied with care provided by department and hospital administrator Yes 26 (28.3) 111 (33.8) Ref. 0.55
No 66 (71.7) 217 (66.2) 1.2 (0.7-2.1)
Satisfied with coverage of department with personal protective equipment Yes 19 (20.7) 79 (24.1) Ref. 0.91
No 73(79.3) 249 (75.9) 1.0 (0.6-1.9)
Satisfied with work-shift arrangement Yes 37 (40.2) 169 (51.5) Ref. 0.09
No 55 (59.8) 159 (48.5) 1.5 (0.9-2.5)
Satisfied with logistic support and comfortable accommodation Yes 22 (23.9) 87 (26.5) Ref. 0.94
No 70 (76.1) 241 (73.5) 1.0 (0.6-1.7)
Insomnia Non-insomnia
(N=52) (N=368)
Satisfied with care provided by hospital administrator Yes 17 (32.7) 120 (32.6) Ref. 0.93
No 35 (67.3) 248 (67.4) 0.5 (0.3-1.0)
Satisfied with coverage of department with personal protective equipment Yes 5(9.6) 93 (25.3) Ref. 0.07
No 47 (90.4) 275 (74.7) 2.5 (0.9-6.8)
Satisfied with work-shift arrangement Yes 13 (25.0) 193 (52.4) Ref. 0.004
No 39 (75.0) 175 (47.6) 2.7 (1.4-5.5)
Satisfied with logistic support and accommodation Yes 2(3.8) 107 (29.1) Ref. 0.002
No 50 (96.2) 261 (70.9) 9.6 (2.2-41.5)
Distress (N=65) Non-distress (N=355)
Satisfied with care provided by hospital administrator Yes 17 (26.2) 120 (33.8) Ref. 0.61
No 48 (73.8) 235 (66.2) 0.8 (0.4-1.6)
Satisfied with coverage of department with personal protective equipment Yes 10 (15.4) 88 (24.8) Ref. 0.56
No 55 (84.6) 267 (75.2) 1.3 (0.6-2.7)
Satisfied with work-shift arrangement Yes 19 (29.2) 187 (52.7) Ref. 0.008
No 46 (70.8) 168 (47.3) 2.2 (1.2-4.0)
Satisfied with logistic support and comfortable accommodation Yes 4(6.2) 105 (29.6) Ref. 0.002
No 61 (93.8) 250 (70.4) 5.5 (1.9-16.1)

Abbreviation: Ref, reference category

distress among HCWs (Cai et al., 2020; Lai et al., 2020; Que et al., 2020; (Fridner et al., 2012; Greenberg et al., 2020). These findings remind that

Sahin et al., 2020). However, many of whom do not seek psychological psychologists or psychotherapists should pay more attention to HCWs
support from their colleagues, because they either think they did not with mental health problems.
need or are embarrassed to seek help and worried about confidentiality In our study, thought of resigning from work due to COVID-19 was
Table 6
Factors associated with mental health symptoms in binary logistic regression analysis among HCWs dealing with the COVID-19 at St. Paul’s Hospital, 2020.
Variable No. of cases'/ No. of total cases (%) Adjusted OR (95% CD)* P value
Depression
Marital status Unmarried 53/296 (17.9) 2.5(1.4-4.5) 0.003
Ever married 32/124 (25.8) 1
Education level Undergraduate 73/295 (24.7) 2.1 (1.4-6.2) 0.04
Post-graduate 12/125 (19.8) 1
Working position Frontline 70/296 (23.6) 2.4 (1.2-4.5) 0.009
Non-frontline 15/124 (12.1) 1
Anxiety
Monthly salary, USD <222 88/323 (27.2) 8.1 (2.5-30.4) 0.001
> 222 4/97 (4.1) 1
Working position Frontline 75/296 (25.3) 2.1 (1.1-3.9) 0.02
Non-frontline 17/124 (13.7) 1
Insomnia
Monthly salary, USD <222 49/323 (15.2) 4.2 (1.5-25.3) 0.03
> 222 3/97 (3.1) 1
Psychological distress
Working Frontline 60/296 (20.3) 5.9 (2.2-15.5) <0.001
position Non-frontline 5/124 (4.0) 1

Abbreviation: 1, reference; GAD-7, 7-item Generalized Anxiety Disorder; IES-R, 22-item Impact of Event Scale-Revised; ISI, 7-item Insomnia Severity Index; OR, odds
ratio; PHQ-9, 9-item Patient Health Questionnaire; USD, United States Dollar;

 Number of respondents with diagnosis of specific adverse mental health outcome based on the symptom scores;

# Adjusted for age, sex, marital status, profession, educational level, technical title, salary, work experience, and working position, when appropriate.
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associated with higher risk of severe symptoms of depression, anxiety,
insomnia, and distress. On the other hand, being satisfied with the work-
shift arrangements and logistic support implemented by the hospital
administration were the protective factors associated with lower risk of
severe symptoms of insomnia and psychological distress. A similar
finding was reported from a study conducted during the earlier stage of
COVID-19 pandemic in China (Zhu et al., 2020).

Similar to a study from China (Zhu et al., 2020), our finding further
indicated that HCWs who were married reported more severe symptoms
of depression. This might be due to increased occupational exhaustion
and family responsibilities among married than unmarried HCWs.
Furthermore, depression was observed in HCWs who have undergrad-
uate as compared with post-graduate level of education. Similar findings
were reported by Zhang et al. and Lai et al. This might be attributed to
excessive workloads, frequent night shifts, and frequent contact with
patients by the undergraduate HCWs who were predominantly nurses
and general practitioners than HCWs with postgraduate qualification
who were specialist doctors. High levels of anxiety and insomnia were
reported in HCWs earning a monthly income of less than 222 USD. This
might be due to the fact that a low income is known to be associated with
more frequent mental health problems. People of the low income are
estimated to be two to three times more likely to have a mental disorder
than are those with the highest income (Fang et al., 2021; Kim and Cho,
2020).

The strength of the study was the use of random sampling method
with adequate number of participants. However, our study has several
limitations which should be addressed in future studies. First, it was a
single-center study and the findings may not be nationally representa-
tive. Second, it was a cross-sectional study and was not the best method
of determining correlation and causation of factors to mental disorders.
Third, all the data collected were self-reported by the respondents and
could be exposed to social desirability bias. Therefore, a multi-centric
and longitudinal study is warranted to address these issues.

5. Conclusion and recommendation

In conclusion, the study demonstrates that a significant proportion of
healthcare workers are suffering from symptoms of mental health dis-
orders during the COVID-19 pandemic at St. Paul’s Hospital. Being
married, low monthly income, undergraduate level of education, and
working at frontline position were independently associated with a
greater risk of experiencing severe symptoms of mental disorders.

Strategies to provide psychological support to HCWs should be
implemented by the hospital administration for the mental health of
HCWs in order to control the impact of the Pandemic. Long-term sur-
veillance should be implemented to monitor the mental health of HCWs
during the COVID-19 pandemic.
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