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ARTICLE INFO ABSTRACT

Keywords: Objectives: The sudden COVID-19 crisis required a determined effort on the part of the healthcare workers
Anxiety (HCWs) and excessive workload increased the risk of depressive and anxious symptoms in frontliners. The aim of
Coronavirus

the study was to assess anxiety and depression levels among HCWs during times of pandemic and its potential
aggravating factors.

Materials and methods: A web-based survey was conducted to assess the mental health outcomes of healthcare
workers and related factors during the COVID-19 pandemic. For assessing depression and anxiety, the Hospital
Anxiety and Depression Scale (HADS) comprised of 14 items with seven items for depression and seven for
anxiety were used.

Results: Of all 436 participants, 158 (36.2%) showed noticeable symptoms of depression and 220 (50.4%) showed
substantial anxiety symptoms. The majority of them were females. It has been observed in the study that female
gender, young, and unmarried marital status are associated with higher scores. HCWs working in urban regions
show more depressive symptoms. Mild depression and anxiety ratio are very common among participants
(21.3%). Factors found to be associated with higher anxiety and depression are the increased number of deceased
patients with lower family support.

Conclusions: Altogether, the present study findings present concerns about the psychological well-being of all
HCWs during the acute COVID-19 outbreak. Therefore, steps should be taken to protect them from mental
exhaustion, so they may fight with more zeal against the infectious pandemic that has caused significant impacts
worldwide.
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1. Introduction

Since December 2019, the world has begun to face a new deadly
virus named coronavirus, also known as SARS-2019-CoV, causing
Coronavirus Disease (COVID-19) [1]. It first appeared in Wuhan, Hubei
Province, China, and then spread worldwide [2]. In January 2020,
human-to-human transmission of COVID-19 was officially reported and
by that time, a large number of the population had been infected [1]
including the medical staff of Wuhan [3]. On March 11, the World
Health Organization (WHO) declared this outbreak as a “pandemic”
because of the rapid spread of the virus globally [1]. Since then, a large
number of infected individuals and associated deaths contributed to
enormous emotional stress among the general population [1]. On the
other side, the increasing number of patients and pandemic-related
deaths, exhausting workload, unavailability of ventilators and inten-
sive care unit (ICU) beds, and shortage of personnel protection equip-
ment (PPE) caused emotional and physical burnout over time among
health care workers (HCW) [1,2]. Additionally, the escalating infection
rate among medical staff was another factor for such anxiety-related
behaviour [4,5].

Previous evidence of severe acute respiratory syndrome (SARS) and
the Middle East respiratory syndrome (MERS) outbreak also indicated
HCWs to be at higher risk of developing anxiety, depression, burnout,
and stress during these periods and these symptoms been differently
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viewed across gender [6-9]. The initial empirical literature about the
COVID-19 pandemic revealed that 53.8% of HCWs rated the psycho-
logical impact of the outbreak as moderate to severe [10]. Therefore,
upholding the sufficient number of physicians, nurses, clinicians, phar-
macists, respiratory therapists, and other clinicians is not only the
requirement yet this crisis demands a healthy workforce [11] enabled to
work in full potential over an extended period in a rapidly changing
practice environment as this differs wholly from what they are familiar
with [12]. It is the need of time to train and counsel the healthcare
workers for the sake of their mental health on an emergent basis [11].

Therefore, the current study aimed to evaluate the mental health
issues of HCWs during the COVID-19 outbreak and to investigate its
potential aggravating factors through a web-based cross-sectional
research design. Study findings have strong practical and theoretical
implications as they will enhance the practical knowledge of policy-
makers and mental health service providers for efficient dealing of
psychological health issues related to HCWs during the COVID-19
outbreak.

2. Patients and methods
2.1. Study site, participation, and ethics

Researchers adopted a qualitative web-based survey design by using

Table 1
Comparison of demographic characteristics by Depression and anxiety status (N = 436).
Variables Depression Anxiety
Absent Present p value Absent Present p value
Mean Age (S.D) 4.114 (£2.186) 10.367 (+2.247) 4.042 (£2.355) 8.828 (4+0.802)
Age 0.353 0.175
<20 18 (60.0) 12 (40.0) 15 (50.0) 15 (50.0)
20-24 189 (64.1) 106 (35.9) 151 (51.2) 144 (48.8)
25-29 52 (59.8) 35 (40.2) 35 (40.2) 52 (59.8)
>30 19 (79.2) 05 (20.8) 15 (62.5) 9(37.5)
Gender 0.055 <0.001
Male 132 (68.8) 60 (31.3) 117 (60.9) 75 (39.1)
Female 146 (59.8) 98 (40.2) 99 (40.6) 145 (59.4)
Marital status 0.277 0.044
Single 248 (62.9) 146 (37.1) 189 (48.0) 205 (52.0)
Married 30 (71.4) 12 (28.6) 27 (64.3) 15 (35.7)
Resident 0.219 0.048
Rural 42 (64.6) 23 (35.4) 41 (63.1) 24 (36.9)
Urban 223 (64.8) 121 (35.2) 164 (47.7) 180 (52.3)
Semi urban 13 (48.1) 14 (51.9) 11 (40.7) 16 (59.3)
Region 0.385 0.010
Punjab 47 (59.5) 32 (40.5) 48 (60.8) 31(39.2)
Sindh 154 (67.2) 75 (32.8) 101 (44.1) 128 (55.9)
KPK 52 (59.1) 36 (40.9) 51 (58.0) 37 (42.0)
Islamabad 12 (57.1) 9 (42.9) 7 (33.3) 14 (66.7)
Smoking 0.371 0.700
Non-Smoker 255 (62.8) 151 (37.2) 203 (50.0) 203 (50.0)
Current Smoker 13 (76.5) 04 (23.5) 08 (47.1) 09 (52.9)
Former Smoker 10 (76.9) 03 (23.1) 05 (38.5) 08 (61.5)
Monthly Income (Rupees) 0.090 0.452
<30,000 (<178.48) 35 (55.6) 28 (44.4) 31 (49.2) 32 (50.8)
30,001-50000 (178.49-297.47) 42 (55.3) 34 (44.7) 38 (50.0) 38 (50.0)
50,001-70000 (297.48-416.46) 30 (61.2) 19 (38.8) 29 (59.2) 20 (40.8)
70,001-100000 (416.47-594.95) 54 (65.1) 29 (34.9) 35 (42.2) 48 (57.8)
Above 100,000 (>594.95) 117 (70.9) 48 (29.1) 83 (50.3) 82 (49.7)
Previous Psychiatry disease <0.001 <0.001
Yes 20 (39.2) 31 (60.8) 4(7.8) 47 (92.2)
No 258 (67.0) 127 (33.0) 212 (55.1) 173 (44.9)
On Psychiatry Medication <0.001 0.001
Yes 04 (17.4) 19 (82.6) 4(17.4) 19 (82.6)
No 273 (66.4) 138 (33.6) 212 (51.6) 199 (48.4)
Self-reporting health <0.001 <0.001
Very good 124 (78.5) 34 (21.5) 109 (69.0) 49 (31.0)
Good 114 (64.0) 64 (36.0) 89 (50.0) 89 (50.0)
Acceptable 36 (40.4) 53 (59.6) 15 (16.9) 74 (83.1)
Poor 3(42.9) 4(57.1) 3(42.9) 4(57.1)
Very poor 1(25.0) 3(75.0) 0(0.0) 4 (100.0%
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a self-generated online questionnaire. The proportionate convenient
sample comprised of HCWs working in hospitals of Pakistan was
included in the study and participants were encouraged to share online
form links with other colleagues as well. Considering the current situ-
ation of the country, face to face community-based survey was not
feasible, therefore data were collected using an online Google form
within the time frame of 20 April to May 22, 2020 (Pre-COVID-19
vaccination). All the participants that showed up were assessed by using
a pre-designed questionnaire and enrolled only after taking informed
and e-signed consent. The final sample size was made up of 436 par-
ticipants. The inclusion criteria in participating were - (i) voluntary
willingness to participate, (ii) being an active HCW, and (iii) being a
permanent Pakistani resident, and details of sample demographics have
been presented in Table 1. The study followed the highest degree of
ethical perspective suggested by the Helsinki Declaration, 1975. The
research protocol was registered with expedited ethics approval registry
of University of Sargodha (UIN: SU/PSY/786-S). Informed consent was
obtained, and other ethical issues are highly practiced in the study.

2.2. Sample size estimation

The sample size computed by OpenEpi (version 3) was 384,
supposing a response distribution of 50%, with a confidence interval
(CD 95% (p < 0.05), Z value of 1.96, and 5% margin of error. A non-
response rate of 15% (N = 58) was added to the calculated sample
size to decrease any errors in completing the form, resulting in a final
sample size of 442. However, 436 were included in the final analysis.

2.3. Measures

The questionnaire booklet consisted of three parts i.e., (i) socio-
demographic information sheet, (ii) depression subscale, and (iii) anx-
iety subscale.

2.4. Socio-demographics information sheet

This comprised of questions related to the sample’s age, gender,
residential area, region, smoking, monthly income, previous psychiatric
condition, and presently on psychiatric medication and self-reported
health status.

2.5. Hospital Anxiety and Depression Scale (HADS)

For assessing depression and anxiety HADS scale consisted of 14
items divided into two subscales with seven items for depression and
seven for anxiety. Each item is rated on a four-point Likert scale (0-3)
with total scores of depression and anxiety subscale ranging from 0 to 21
individually. The depression and anxiety being classified as normal
(0-7), mild (8-10), moderate (11-14), and severe (15-21). The Cron-
bach’s alpha of the HADS in the present study was 0.855 for the total
scale, 0.690, and 0.850 for the subscales of depression and anxiety
respectively.

2.6. Statistical analysis

All the collected information was assessed and analyzed via the
software Statistical Package for Social Sciences (SPSS, Chicago, Illinois,
USA) version 24. Frequencies and proportions of the categorical variable
were computed to present the data in a tabulated form. Spearman rank
correlation was computed to see the relationship between depression
and anxiety with psychiatric medication and the psychological health
status of HCWs. Fisher exact tests were used in case each cell having less
than 20% expected value. Besides, binary logistic regression was per-
formed to see the Odds ratio and confidence interval of the variables.
The level of statistical significance was set at p < 0.05.
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3. Results

A total of 436 healthcare workers participated in the study with the
mean age of 23.97 + 5.875 here ratio of females (55.9%) was higher
than males (44%). The majority of the participants were from Sindh
(229, 52.52%) followed by KPK and Punjab (20.1% and 18.1% respec-
tively). Table 1 presents the working conditions and environmental ef-
fect on healthcare workers’ mental health who work in the frontline
during times of pandemic. Out of all, 13.8% (n: 13) of the overall sample
were former smokers.

The demographic data with depression and anxiety status as shown
in Table 1 and among all participants, 158 (36.2%) HCW have symptoms
of depression whereas, 220 (50.4%) HCW reported anxiety symptoms.

A subgroup analysis of the pervasiveness of anxiety and depression
by age, gender, marital status, residential, and regional groups were
further piloted and summarized in Table 1. Where, high prevalence of
(145, 59.4%) anxiety and (98, 40.2%) depression among female
healthcare workers was observed. The current study found a non-
significant mean difference of age, marital status, residence, region
and smoking on depression whereas significant mean difference was
found on anxiety. Findings revealed that healthcare workers aged be-
tween 20 and 24 years old experience more depression (106, 35.9%) and
anxiety (144, 48.8%) in contrast to the healthcare workers of age >30
years old who showed less depression and anxiety symptoms (20.8% and
37.5% respectively). Moreover, health care workers who were single/
unmarried exhibited more adverse depressive symptoms (146, 37.1%)
and anxiety (205, 52.0%) substantiating the significant association (p =
0.044), especially those females HCW’s working in the Sindh region
followed by Khyber Pakhtunkhwa and Punjab (p = 0.010). Our sub-
group analysis further explores that healthcare workers, working in
urban regions have a high prevalence of depression (121, 35.2%) and
anxiety (180, 52.3%).

Of total HCWs, 21.3% of the participants were mildly depressive,
13.3% reported moderate depression, and 1.6% has severe depressive
symptoms. For the anxiety subscale, 21.3% of health care workers were
considered to have mild anxiety, 20.2% had moderate anxiety, and 8.9%
had severe anxiety symptoms (Table 2).

Table 3 showed the strong positive relationship between HCWs
current state of anxiety and depression with their previous psychiatric
history and current use of psychiatric medication. This clearly showed
that the HCWs with a history of weak psychological or mental health ad
on the use of psychiatric medication were more prone to indulge in high
depression and anxiety during the COVID-19 pandemic situation.

In Table 4, Logistic Regression analysis illustrates that demographic
like being women especially single, having a history of psychiatric dis-
orders were the most independent factors for anxious mental health
outcomes.

4. Discussion

Since the confirmation of the first case of COVID-19 been reported on
February 26, 2020, in Pakistan [13]. To combat the deadly illness, many
modifications, adjustment, and adaptation processes started in the
healthcare systems. Beds and ventilators’ capacities have been
expanded. Many inpatient zones were labelled as isolation wards to treat
COVID-19 patients. Many doctors from medicine specialties were

Table 2

Frequency of various depression and anxiety categories (N = 436).
Category Depression Anxiety

f % f %

Normal 278 63.8 216 49.5
Mild 93 21.3 93 21.3
Moderate 58 13.3 88 20.2
Severe 7 1.6 39 8.9
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Table 3
Spearman correlation of depression, anxiety, Psychiatry medication and disor-
der (N = 436).

Variable 1 2 3 4
1. Depression 1
2. Anxiety 0.573** 1
3. Previous Psychiatry Disorder 0.229** 0.348** 1
4. On Psychiatry Medication 0.224** 0.216** 0.552%** 1
**p < 0.01.
Table 4

Association between demography and anxiety among Health Care Workers.

Variables b SE Odds ratios Odds ratio 95% CI
CI Lower CI Upper

Gender

Male —0.826 0.197 0.438 0.297 0.644

Female Reference

Marital status

Single 0.669 0.337 1.952 1.008 3.783

Married Reference

Resident

Rural —0.910 0.468 0.402 0.161 1.008

Urban —0.282 0.406 0.755 0.340 1.673

Semi-urban Reference

Region

Punjab —-1.130 0.517 0.323 0.117 0.890

Sindh —0.456 0.482 0.634 0.247 1.629

KPK —1.014 0.511 0.363 0.133 0.987

Islamabad Reference

Previous Psychiatry Problem

Yes 2.667 0.531 14.399 5.087 40.754

No Reference

On Psychiatry Medication

Yes 1.621 0.559 5.060 1.692 15.133

No Reference

assigned duties in isolation wards with full equipment (PPEs). Despite
these things, there is no doubt that this catastrophic and unpredictable
condition had an inevitable impression on the mental health of HCWs
[11]. The current study’s concern about depression and anxiety among
health care workers and found that 50.4% of health care workers
experienced anxiety and 36.2% experienced depression in the time of
pandemic compare to the study conducted in Turkey where 64.7% of the
physicians experienced depressive symptoms and 51.6% had
anxiety-related symptoms [2]. Another empirical study conducted in
China revealed that among 1257 HCWs, 50.4% reported symptoms of
depression, and 44.6% reported anxiety [10]. Furthermore, several
other studies conducted during previous outbreaks also represent
similar findings [7,8,14,15].

Although various cut-off scores and multiple scales have been used
for each survey, therefore it is very much possible that massive
discrepancy may exist between-studies. Present study findings presented
in Table 2, revealed that the majority of the HCWs experienced mild
symptoms for both depression and anxiety (21.3%), while moderate and
severe symptoms were less common among the participants. This result
further emphasized that early detection of such conditions is necessary
to avoid any more complex and enduring psychological issues evolving
afterwards. As per the current study, the prevalence of mild symptoms of
anxiety and depression (21.3%) among HCWs is roughly similar to the
corresponding percentages ranging between 22.6% and 36.3% anxiety
and 16.5%-48.3% depression by the study reported in China during the
same period, which represents the effect of COVID-19 on the general
population [16]. Another study piloted in the epicenter, Wuhan,
revealed that a majority of HCWs were adversely affected and required
mental health support for their psychological turmoils [17].

Furthermore, the current research sub-analysis discovered hypo-
thetically important relations among gender, marital status, residential,
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and regional differences with depression and anxiety. In the current
study, though marital status, residential, and regional differences with
depression are non-significant but they reflect mean difference and these
findings are in support of previous empirical evidence such as the study
of Albert et al. that confirmed the higher prevalence of anxiety and
depression in female HCWs [18]. In correspondence, present study re-
sults reflect similarities with already established gender gap findings
where (145, 59.4%) anxiety and (98, 40.2%) depression appeared to be
higher among females. Another study conducted in China by Lai et al.
indicated that women and frontline workers are progressing towards
unfavorable psychiatric consequences during the COVID-19 outbreak
[11]. Furthermore, findings of present research also reflect that sin-
gle/unmarried HCWs exhibited more adverse depressive symptoms
(146, 37.1) and anxiety (205, 52.0) establishing a significant association
(p = 0.044), especially those females working in the Sindh region fol-
lowed by Khyber Pakhtunkhwa and Punjab (p = 0.010). Previously
Elbay et al. also confirmed that being married, having children and
HCWs belong to rural areas possess a high level of depression [2]. On the
other hand, Liu et al. in their survey, concluded that being single is
associated with more odds of depressive symptoms in hospital staff as
well [19]. The present study further found that HCWs working in urban
regions have a high prevalence of depression (121, 35.2) and anxiety
(180, 52.3). On similar lines, several other studies published in a recent
month provided data that COVID-19 is rigorously affecting the physical
and mental health of doctors, nurses, and other staff members [20,21].
Studies conducted in Hong Kong and Germany also found that medical
staff is more vulnerable to anxiety, mental stress, and burnout [22-26],
and reported high depressive symptoms and anxiousness during the
COVID-19 period. The current study also sought the association of age
with depression and anxiety status and found age as one of the potential
risk factors for the increased psychological problem during COVID-19. It
further found mean difference of age with depression though it was
non-significant, yet, this slight mean variation is in support by empirical
literature across cultures. For example Huang and Zhao have proclaimed
in their study that younger individuals (<35 years) were more likely to
acquire anxiety and depression than older ones (>35 years) [1].
Following the latter study, present study results demonstrate parallel
pronouncements that healthcare workers aged 20-24 years experienced
high depression (106, 35.9%) and anxiety (144, 48.8%) in contrast to
the healthcare workers aged >30 years. Su et al. in their study, also
indicated comparable results during the SARS outbreak in Taiwan [27].
Similarly, Elbay et al. in their study, showed concurrence responses that
younger HCWs working as frontline force having less professional
experience had higher scores of depression [2].

Moreover, healthcare workers living with their spouse displayed
lower scale scores than those living alone. Present study findings re-
ported in Table 4, Logistic Regression analysis revealed that being a
woman, and single, with a history of psychiatric disorders were the in-
dependent analysts for adverse mental health outcomes in our study.
These findings are supported by empirical evidence in the literature as
Naushad et al. confirmed that healthcare workers especially those
working in the intensive care unit and emergency department are likely
to develop adverse psychiatric illnesses [28]. Spoorthy et al. in the
recent review, also postulated similar findings that HCWs were found to
be at higher risk of developing adverse psychiatric outcomes [4]. Studies
conducted at the time of the MERS outbreak also shown that healthcare
workers of the emergency department were found to have more risk
factors of developing posttraumatic stress disorder (PTSD) [29]. Similar
incidences were reported during the SARS outbreak when 89% of health
care workers were confirmed to be among high-risk individuals who
developed psychological ailments [15].

Though current study exploratory findings revealed non-significant
mean difference with smoking yet, values of the mean revealed that
non-smokers were more progressive to develop high depression (151,
37.2%) and anxiety (203, 50%); healthcare worker having monthly in-
come of above PKR 100000/- showed worse mental health outcomes in
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all dimensions of interest as they experienced more stress (48, 29.1%)
and anxiety (82, 49.7%). Similar findings were also found by previous
research that explores the anxiety status across a broad range of HCWs
supporting patients with COVID-19 in different global regions [30].
Altogether, the present study findings show concerns about the psy-
chological well-being of all HCWs during the acute COVID-19 outbreak.
Furthermore, our subgroup analysis of anxiety and depression based on
gender, age, monthly income, history of psychiatric illness, medication
history, and severity provided additional valuable insights into partic-
ular and potential vulnerabilities of psychiatric and psychological
ailments.

5. Limitation and future recommendation

Although this study analyzed a large population of HCWs in Pakistan
and provides information on the current mental condition of frontline
workers during the COVID-19 pandemic, it has several limitations. First,
it might have the data from a limited population and the same region/
country hence such sample size cannot be based for conclusions.
Although using a web-based survey/online system due to the COVID-19
crisis was one of practical feasibility yet it intends to minimize face to
face interaction that might result in selection biases. Indeed, the pur-
posive convenience sampling technique does not allow the study pop-
ulation to reflect the actual pattern of the general HCWs population of
the country, yet it was the best fit in the current pandemic crisis; how-
ever, for a more representative and larger sample, random sampling on
large scale is best for generalizability. Second, our study is limited by its
cross-sectional nature and its lack of longitudinal follow up. Therefore, it
would be ideal to implement a prospective study on the same group of
participants after a period. Third, current research used a self-report
questionnaire to determine the psychological aspect that did not be
dependent on diagnostic criteria by mental health professionals. Fourth,
due to the sudden disaster, the research team was ineffectual to assess
the psychological health before the outbreak. Fifth that study only
evaluates depression and anxiety levels of healthcare workers; thus,
further studies are needed that include social support, PTSD and other
factors assessment in healthcare workers. Notwithstanding the above
limitations, the findings of the current study provide valued information
regarding depression and anxiety levels during COVID-19 among HCWs
from different specialties across the country.

6. Implications

Study findings have strong practical and theoretical implications as
they highlighted the high prevalence rates of depression and anxiety
among healthcare professionals and raised the special needs advocacy
on an emergent basis by taking drastic steps and cutthroat measures for
ensuring the mental health of the frontline medical task force [31]. It
further will help to enhance the practical knowledge of policymakers
and mental health service providers for efficient dealing of psychologi-
cal health issues related to HCWs during the COVID-19 outbreak and
making the work environment more conducive, safe, and stressors free
[32]. This will give a cushion to HCWs to be safe from physical
exhaustion, mental fatigue, and will be more motivated, energetic to
perform duties with excellence [33]. The research team further recom-
mend that healthcare authorities should design multi-disciplinary
mental health departments that deal with mental health issues and
provide psychological support to healthcare workers. Evaluation should
be done via web applications. Regular screening is required to treat and
diagnose depression and anxiety in HCWs at the initial level. If diag-
nosed and addressed timely, it can be treated by psychotherapeutic
means.

7. Conclusions

In conclusion, the study highlighted the high prevalence rates of
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depression, anxiety among HCWs and findings showed that females,
young, single, and particularly those working in urban areas, were in the
risk group and should follow carefully. Furthermore, it was found that
the monthly income and smoking status also possess a significant asso-
ciation with depression and anxiety that impart an inevitable emotional
impact on HCWs. The most important recommendation would be
awareness among HCWs regarding use of personal protective equip-
ment, immunization, and infectivity of the virus. Mental health courses
and workshops should be carried out amongst the HCW for helping them
to cope up with their mental exhaustion.
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submission process that such consent has been obtained, and the
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manuscript must include a statement to this effect in a consent section at
the end of the manuscript, as follows: “Written informed consent was
obtained from the patient for publication of this case report and
accompanying images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal on request”.

Patients have a right to privacy. Patients’ and volunteers’ names,
initials, or hospital numbers should not be used. Images of patients or
volunteers should not be used unless the information is essential for
scientific purposes and explicit permission has been given as part of the
consent. If such consent is made subject to any conditions, the Editor in
Chief must be made aware of all such conditions.

Even where consent has been given, identifying details should be
omitted if they are not essential. If identifying characteristics are altered
to protect anonymity, such as in genetic pedigrees, authors should
provide assurance that alterations do not distort scientific meaning and
editors should so note.

Informed consent was obtained electronically from each participant
at the start of the survey.

Declaration of competing interest
None.

Acknowledgments
None.

References

[1] Y. Huang, N. Zhao, Generalized anxiety disorder, depressive symptoms and sleep
quality during COVID-19 outbreak in China: a web-based cross-sectional survey
[Internet], Psychiatr. Res. 288 (2020 Jun), 112954. Available from: https://linki
nghub.elsevier.com/retrieve/pii/S0165178120306077.

R.Y. Elbay, A. Kurtulmus, S. Arpacioglu, E. Karadere, Depression, anxiety, stress

levels of physicians and associated factors in Covid-19 pandemics [Internet],

Psychiatr. Res. 290 (2020 Aug), 113130. Available from: https://linkinghub.else

vier.com/retrieve/pii/S0165178120312038.

Xinhua The Latest, China confirms human-to-human transmission of 2019-nCoV,

infections among medical staff [Internet], Xinhuanet (2020). Available from: htt

p://www.xinhuanet.com/english/2020-01/21/c_138722888.htm. (Accessed 31

August 2020).

[4] M.S. Spoorthy, S.K. Pratapa, S. Mahant, Mental health problems faced by
healthcare workers due to the COVID-19 pandemic-A review [Internet], Asian J
Psychiatr 51 (2020 Jun), 102119. Available from: https://linkinghub.elsevier.
com/retrieve/pii/S1876201820302306.

[5] M.T. Gonzalez-Gil, C. Gonzélez-Blazquez, A.1l. Parro-Moreno, A. Pedraz-Marcos,
A. Palmar-Santos, L. Otero-Garcia, M.V. Navarta-Sanchez, M.T. Alcolea-Cosin, M.
T. Argiiello-Lopez, C. Canalejas-Pérez, M.E. Carrillo-Camacho, Nurses’ perceptions
and demands regarding COVID-19 care delivery in critical care units and hospital
emergency services, Intensive Crit. Care Nurs. 62 (2021 Feb 1), 102966.

[6] N.Zhu, D. Zhang, W. Wang, X. Li, B. Yang, J. Song, et al., A novel coronavirus from
patients with pneumonia in China, 2019 [Internet], N. Engl. J. Med. 382 (8) (2020
Feb 20) 727-733. Available from: http://www.nejm.org/doi/10.1056/NEJM
0a2001017.

[7]1 A.M. Lee, J.G. Wong, G.M. McAlonan, V. Cheung, C. Cheung, P.C. Sham, et al.,
Stress and psychological distress among SARS survivors 1 Year after the outbreak
[Internet], Can. J. Psychiatr. 52 (4) (2007 Apr 23) 233-240. Available from:
http://journals.sagepub.com/doi/10.1177/070674370705200405.

[8] Y.-C.Lu, B.-C. Shu, Y.-Y. Chang, F.-W. Lung, The mental health of hospital workers
dealing with severe acute respiratory syndrome [Internet], Psychother. Psychosom.
75 (6) (2006) 370-375. Available from: https://www.karger.com/Article/FullText
/95443.

[9] G.M. McAlonan, A.M. Lee, V. Cheung, C. Cheung, K.W. Tsang, P.C. Sham, et al.,
Immediate and sustained psychological impact of an emerging infectious disease
outbreak on health care workers [Internet], Can. J. Psychiatr. 52 (4) (2007 Apr 23)
241-247. Available from: http://journals.sagepub.com/doi/10.1177/07067
4370705200406.

[10] C. Wang, R. Pan, X. Wan, Y. Tan, L. Xu, C.S. Ho, et al., Immediate psychological
responses and associated factors during the initial stage of the 2019 coronavirus
disease (COVID-19) epidemic among the general population in China [Internet],
Int. J. Environ. Res. Publ. Health 17 (5) (2020 Mar 6) 1729. Available from:
https://www.mdpi.com/1660-4601/17/5/1729.

[11] J. Lai, S. Ma, Y. Wang, Z. Cai, J. Hu, N. Wei, et al., Factors associated with mental
health outcomes among health care workers exposed to coronavirus disease 2019,
JAMA Netw. Open 3 (3) (2020), e203976.

[12] I.G. Cohen, A.M. Crespo, D.B. White, Potential legal liability for withdrawing or
withholding ventilators during COVID-19 [Internet], JAMA 323 (19) (2020 May

[2

—

[3

=

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Annals of Medicine and Surgery 78 (2022) 103863

19) 1901. Available from: https://jamanetwork.com/journals/jama/fullarticle/
2764239.

World Health Organization (WHO), Coronavirus Disease 2019 (COVID-19)
Situation Report — 73 [Internet], 2020. Available from: https://www.who.int/
docs/default-source/coronaviruse/situation-reports/20200402-sitrep-73-covid-19.
pdf?sfvrsn=5ae25bc7_4.

R. Maunder, J. Hunter, L. Vincent, J. Bennett, N. Peladeau, M. Leszcz, et al., The
immediate psychological and occupational impact of the 2003 SARS outbreak in a
teaching hospital [Internet], CMAJ (Can. Med. Assoc. J.) 168 (10) (2003 May 13)
1245-1251. Available from: http://www.ncbi.nlm.nih.gov/pubmed/12743065.
S.E. Chua, V. Cheung, C. Cheung, G.M. McAlonan, J.W. Wong, E.P. Cheung, et al.,
Psychological effects of the SARS outbreak in Hong Kong on high-risk health care
workers [Internet], Can. J. Psychiatr. 49 (6) (2004 Jun 29) 391-393. Available
from: http://journals.sagepub.com/doi/10.1177/070674370404900609.

J. Guo, L. Liao, B. Wang, X. Li, L. Guo, Z. Tong, et al., Psychological effects of
COVID-19 on hospital staff: a national cross-sectional survey of China mainland
[Internet], SSRN Electron. J. (2020). Available from: https://www.ssrn.com/abstr
act=3550050.

L. Kang, S. Ma, M. Chen, J. Yang, Y. Wang, R. Li, et al., Impact on mental health
and perceptions of psychological care among medical and nursing staff in Wuhan
during the 2019 novel coronavirus disease outbreak: a cross-sectional study
[Internet], Brain Behav. Immun. 87 (2020 Jul), 11-7. Available from: https://linki
nghub.elsevier.com/retrieve/pii/S0889159120303482.

P. Albert, Why is depression more prevalent in women? [Internet], J. Psychiatry
Neurosci. 40 (4) (2015 Jul 1) 219-221. Available from: http://jpn.ca/wp-content/
uploads/2015/06/40-4-219.pdf.

X. Liu, M. Kakade, C.J. Fuller, B. Fan, Y. Fang, J. Kong, et al., Depression after
exposure to stressful events: lessons learned from the severe acute respiratory
syndrome epidemic [Internet], Compr. Psychiatr. 53 (1) (2012 Jan) 15-23.
Available from: https://linkinghub.elsevier.com/retrieve/pii/S0010440X11000
216.

T. Cheung, T.K.H. Fong, D. Bressington, COVID-19 under the SARS cloud: mental
health nursing during the pandemic in Hong Kong [Internet], J. Psychiatr. Ment.
Health Nurs. 28 (2) (2020 May 12) 115-117, https://doi.org/10.1111/jpm.12639,
https://onlinelibrary.wiley.com/doi/abs/10.1111/jpm.12639.

J. Bohlken, F. Schomig, M.R. Lemke, M. Pumberger, S.G. Riedel-Heller, COVID-19-
Pandemie: belastungen des medizinischen Personals [Internet], Psychiatr. Prax. 47
(2020 May 27), 04):190-7. Available from: http://www.thieme-connect.de/DOI/
DOI?10.1055/a-1159-5551.

J. Xu, Q. Xu, C. Wang, J. Wang, Psychological status of surgical staff during the
COVID-19 outbreak [Internet], Psychiatr. Res. 288 (2020 Jun), 112955. Available
from: https://linkinghub.elsevier.com/retrieve/pii/S0165178120306144.

N. Montemurro, The emotional impact of COVID-19: from medical staff to common
people [Internet], Brain Behav. Immun. 87 (2020 Jul), 23-4. Available from: htt
ps://linkinghub.elsevier.com/retrieve/pii/S0889159120304116.

E. Papoutsi, V.G. Giannakoulis, V. Ntella, S. Pappa, P. Katsaounou, Global burden
of COVID-19 pandemic on healthcare workers, ERJ Open Res [Internet] 6 (2)
(2020 Apr 5), 00195-2020. Available from: http://openres.ersjournals.com/loo
kup/doi/10.1183/23120541.00195-2020.

C.P. West, L.N. Dyrbye, T.D. Shanafelt, Physician burnout: contributors,
consequences and solutions [Internet], J. Intern. Med. 283 (6) (2018 Jun)
516-529, https://doi.org/10.1111/joim.12752.

P. Furer, J.R. Walker, M.J. Chartier, M.B. Stein, Hypochondriacal concerns and
somatization in panic disorder [Internet], Depress. Anxiety 6 (2) (1997) 78-85.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/9451549.

T. Su, T. Lien, C. Yang, Y. Su, J. Wang, S. Tsai, et al., Prevalence of psychiatric
morbidity and psychological adaptation of the nurses in a structured SARS caring
unit during outbreak: a prospective and periodic assessment study in Taiwan,

J Psychiatr Res [Internet 41 (1-2) (2007 Jan), 119-30. Available from: https://li
nkinghub.elsevier.com/retrieve/pii/S0022395605001561.

V.A. Naushad, J.J. Bierens, K.P. Nishan, C.P. Firjeeth, O.H. Mohammad, A.

M. Maliyakkal, et al., A systematic review of the impact of disaster on the mental
health of medical responders [Internet], Prehospital Disaster Med. 34 (6) (2019
Dec 18) 632-643. Available from: https://www.cambridge.org/core/product/id
entifier/S1049023X19004874/type/journal_article.

S.M. Lee, W.S. Kang, A.-R. Cho, T. Kim, J.K. Park, Psychological impact of the 2015
MERS outbreak on hospital workers and quarantined hemodialysis patients
[Internet], Compr. Psychiatr. 87 (2018 Nov), 123-7. Available from: https://linki
nghub.elsevier.com/retrieve/pii/S0010440X18301664.

Y. Cag, H. Erdem, A. Gormez, H. Ankarali, S. Hargreaves, J. Ferreira-Coimbra,

F. Rubulotta, M. Belliato, J. Berger-Estilita, P. Pelosi, S. Blot, Anxiety among front-
line health-care workers supporting patients with COVID-19: a global survey, Gen.
Hosp. Psychiatr. 68 (2021 Jan 1) 90-96.

C. Sohrabi, Z. Alsafi, N. O’Neill, M. Khan, A. Kerwan, A. Al-Jabir, C. Iosifidis,

R. Agha, World Health Organization declares Global Emergency, A review of the
2019 novel coronavirus (COVID-19), in: International Journal of Surgery, PMID,
2020, 32112977, https://doi.org/10.1016/j.ijsu.2020.02.034.

M. Nicola, Z. Alsafi, C. Sohrabi, A. Kerwan, A. Al-Jabir, C. losifidis, M. Agha,

R. Agha, The socio-economic implications of the coronavirus pandemic (COVID-
19): a review, Int. J. Surg. 78 (2020 Jun) 185-193. PMID: 32305533.

M. Nicola, N. O’Neill, C. Sohrabi, M. Khan, M. Agha, R. Agha, Evidence based
management guideline for the COVID-19 pandemic - review article, Int. J. Surg. 77
(2020 May) 206-216. PMID: 32289472.


https://linkinghub.elsevier.com/retrieve/pii/S0165178120306077
https://linkinghub.elsevier.com/retrieve/pii/S0165178120306077
https://linkinghub.elsevier.com/retrieve/pii/S0165178120312038
https://linkinghub.elsevier.com/retrieve/pii/S0165178120312038
http://www.xinhuanet.com/english/2020-01/21/c_138722888.htm
http://www.xinhuanet.com/english/2020-01/21/c_138722888.htm
https://linkinghub.elsevier.com/retrieve/pii/S1876201820302306
https://linkinghub.elsevier.com/retrieve/pii/S1876201820302306
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref5
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref5
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref5
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref5
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref5
http://www.nejm.org/doi/10.1056/NEJMoa2001017
http://www.nejm.org/doi/10.1056/NEJMoa2001017
http://journals.sagepub.com/doi/10.1177/070674370705200405
https://www.karger.com/Article/FullText/95443
https://www.karger.com/Article/FullText/95443
http://journals.sagepub.com/doi/10.1177/070674370705200406
http://journals.sagepub.com/doi/10.1177/070674370705200406
https://www.mdpi.com/1660-4601/17/5/1729
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref11
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref11
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref11
https://jamanetwork.com/journals/jama/fullarticle/2764239
https://jamanetwork.com/journals/jama/fullarticle/2764239
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200402-sitrep-73-covid-19.pdf?sfvrsn=5ae25bc7_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200402-sitrep-73-covid-19.pdf?sfvrsn=5ae25bc7_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200402-sitrep-73-covid-19.pdf?sfvrsn=5ae25bc7_4
http://www.ncbi.nlm.nih.gov/pubmed/12743065
http://journals.sagepub.com/doi/10.1177/070674370404900609
https://www.ssrn.com/abstract=3550050
https://www.ssrn.com/abstract=3550050
https://linkinghub.elsevier.com/retrieve/pii/S0889159120303482
https://linkinghub.elsevier.com/retrieve/pii/S0889159120303482
http://jpn.ca/wp-content/uploads/2015/06/40-4-219.pdf
http://jpn.ca/wp-content/uploads/2015/06/40-4-219.pdf
https://linkinghub.elsevier.com/retrieve/pii/S0010440X11000216
https://linkinghub.elsevier.com/retrieve/pii/S0010440X11000216
https://doi.org/10.1111/jpm.12639
https://onlinelibrary.wiley.com/doi/abs/10.1111/jpm.12639
http://www.thieme-connect.de/DOI/DOI?10.1055/a-1159-5551
http://www.thieme-connect.de/DOI/DOI?10.1055/a-1159-5551
https://linkinghub.elsevier.com/retrieve/pii/S0165178120306144
https://linkinghub.elsevier.com/retrieve/pii/S0889159120304116
https://linkinghub.elsevier.com/retrieve/pii/S0889159120304116
http://openres.ersjournals.com/lookup/doi/10.1183/23120541.00195-2020
http://openres.ersjournals.com/lookup/doi/10.1183/23120541.00195-2020
https://doi.org/10.1111/joim.12752
http://www.ncbi.nlm.nih.gov/pubmed/9451549
https://linkinghub.elsevier.com/retrieve/pii/S0022395605001561
https://linkinghub.elsevier.com/retrieve/pii/S0022395605001561
https://www.cambridge.org/core/product/identifier/S1049023X19004874/type/journal_article
https://www.cambridge.org/core/product/identifier/S1049023X19004874/type/journal_article
https://linkinghub.elsevier.com/retrieve/pii/S0010440X18301664
https://linkinghub.elsevier.com/retrieve/pii/S0010440X18301664
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref30
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref30
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref30
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref30
https://doi.org/10.1016/j.ijsu.2020.02.034
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref32
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref32
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref32
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref33
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref33
http://refhub.elsevier.com/S2049-0801(22)00623-9/sref33

	Depression and anxiety among Pakistani healthcare workers amid COVID-19 pandemic: A qualitative study
	1 Introduction
	2 Patients and methods
	2.1 Study site, participation, and ethics
	2.2 Sample size estimation
	2.3 Measures
	2.4 Socio-demographics information sheet
	2.5 Hospital Anxiety and Depression Scale (HADS)
	2.6 Statistical analysis

	3 Results
	4 Discussion
	5 Limitation and future recommendation
	6 Implications
	7 Conclusions
	Provenance and peer review
	Data availability statement
	Ethical approval
	Sources of funding
	Author contribution
	Trail registry number
	Guarantor
	Annals of medicine and surgery
	Consent
	Declaration of competing interest
	Acknowledgments
	References


