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ABSTRACT 
 

Background: With increasing morbidity and mortality rates throughout the world, COVID-19 has 
caused a universal psychological impact on the lives of people. 
Aims: To examine psychological wellbeing of frontline healthcare professionals and compare 
mental health among doctors, paramedical staff and allied health workers.  
Methods: This cross-sectional study included 225 healthcare professionals from 13 different 
hospitals in Karachi, Pakistan. The symptoms of depression, anxiety and insomnia were assessed 
using the 9-item Patient Health Questionnaire (PHQ-9), the 7-item Generalized Anxiety Disorder 
(GAD-7) and the 7-item Insomnia Severity Index (ISI) respectively. 
Results: Major findings of the study were that 44.7% participants had no depression, 38% were 
reported to have mild anxiety and 3.5% had severe insomnia. Insomnia was correlated with anxiety 
and depression leading to moderate correlation of 0.516 and 0.694 in both with a highly significant p 
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value (p=0.001 and p=0.001). A significant association of depression was seen with healthcare 
providers and years of experience with (p=0.009) and (p=0.010) respectively. Levels of anxiety 
were associated with occupation and years of experience that led to the finding that doctors 
suffered more from mild anxiety (83.5%) whereas years of experience had no significant 
association. Correlation of insomnia with occupation and years of experience led to the finding that 
sub threshold insomnia was found in 29% participants, where majority of participants were allied 
health workers. However, borderline significant association was found between insomnia and the 
number of years of work experience (p=0.049).  
Conclusion: It is concluded that frontline workers experienced different levels and symptoms of 
psychological distress in this pandemic. 

 

 
Keywords: COVID-19; pandemic; psychological wellbeing; anxiety; depression; insomnia; healthcare 

workers; mental health. 
 

1. INTRODUCTION 
 
The emergence of novel Coronavirus (COVID-
19), the latest public health calamity from 
Wuhan, China has been a catastrophe for the 
world since December 2019 [1]. In March 2020, a 
patient with previous travel history was the first 
COVID-19 positive patient reported in Pakistan. 
Since then, despite all preventive measures, the 
numbers have been increasing, with 185,033 
positive cases, 3,695 deaths and 73,471 
recoveries as of 23rd June 2020, resulting in 
hospitals being throng with patients [2], leading 
to a strong impact on healthcare workers’ mental 
wellbeing and their undergoing exhaustion [3].  

 
The respiratory illness outbreak, caused by 
COVID-19, has being declared as a global 
pandemic by the WHO [4,5]. Along with the 
physical stress, health professionals, dealing with 
this global, contagious public health occurrence, 
are under tremendous amount of psychological 
distress [6]. Even before the pandemic outbreak 
general practitioners’ mental well-being was very 
pivotal [7]. Studies conducted previously in UK 
found certain factors that were associated with 
clinician’s anxiety and depression scores that 
were on the verge of exceeding psychological 
prosperity [7]. Important factors that were linked 
to anxiety included job demand, work load, 
interferences from home and expectations’ by 
patients [7]. Doctors who had less free time 
throughout the day were prone to have higher 
depression scores compared to doctors who had 
half day free [7]. Anxiety and depression scores 
were higher in doctors who had more frequent on 
call duties [7].  

 
Studies done during 2003 SARS outbreak 
revealed that, rise in confirmed and presumed 
cases, scarcity of personal protective equipment, 

insufficient medicines, excessive amount of work, 
ubiquitous media reporting, fear of spreading 
disease to family members, worry about personal 
safety, and not being adequately supported, 
caused stress, anxiety and depression symptoms 
and were the main factors that elevated mental 
stress among health personnel [8,9,10]. Despite 
it all, healthcare providers are continuing to do 
their best, both for patients and themselves [11]. 
To cope up with this imbalance, in Feb 2020, 
China developed a psychological intervention 
plan, initiating programs for counseling medical 
staff on effective ways of dealing with common 
psychological problems and introducing stress 
relieving activities. Unfortunately, these programs 
could not be implemented effectively [9].  
 

The aim of this research was to evaluate the 
mental health of healthcare workers in the midst 
of the COVID-19 pandemic by looking at 
symptoms of anxiety, depression, and insomnia. 
This research could be used to respond to future 
unexpected outbreaks in a better equipped 
manner.  
 

2. MATERIALS AND METHODS 
 

This study was a cross-sectional study 
conducted. Data was collected in March and 
April 2020. After informing participants of their 
confidentiality and anonymity, in total, data was 
collected from 255 healthcare workers from 13 
different hospitals of Karachi, Pakistan who 
consented to be a part of this study. The original 
sample size was n=344 based on a previous 
study which assessed insomnia among Covid-19 
pandemic in China with a prevalence of 34% [8].  
 
A two-step questionnaire was formulated and 
disseminated using emails and various social 
media platforms and the responses were 
recorded over a period of three days. The 
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questionnaire comprised of questions pertaining 
to demographics (step one) and questions 
particularly relating to psychological well being of 
health care workers (step two). The 
questionnaire was pilot tested with 15 individuals 
to ensure the understandability of the 
questionnaire in the local setting. 
 
During this study, elevated symptoms of 
depression, anxiety and insomnia among 
healthcare providers of Pakistan were assessed 
using the 9-item Patient Health Questionnaire 
(PHQ-9) [12], the 7-item Generalized Anxiety 
Disorder (GAD-7) [13] and the 7-item Insomnia 
Severity Index (ISI) respectively [14] which were 
used previously in Wuhan, China [8]. The total 
scores of these measurement tools were 
interpreted as follows: PHQ-9, normal (0-4), mild 
(5-9), moderate (10-14), and severe (15-21) 
depression; GAD-7, normal (0-4), mild (5-9), 
moderate (10-14), and severe (15-21) anxiety; 
and ISI, normal (0-7), sub-threshold (8-14), 
moderate (15-21), and severe (22-28) insomnia. 
These categories were based on values 
established in the literature [11-17]. The cutoff 
score for detecting symptoms of major 
depression, anxiety and insomnia were 10, 7 and 
15 respectively. Participants who had scored 
greater than the cutoff threshold were 
characterized as having severe symptoms.  
 
The data analysis was performed using SPSS 
statistical software version 20.0. The significance 
level was set at α = 0.05. Descriptive analysis for 
the numeric outcome variables was represented 
through mean and standard deviation whereas 
categorical data was expressed through 
frequencies and percentages. Pearson 
correlation was applied to find correlation 
between depression, anxiety and insomnia 
whereas ANOVA and pooled t test was applied 
to find difference in mean among different 
categories. In addition, chi square test was 
applied to find any association between 
categorical variables.  
 

3. RESULTS 
 
In the study, a total of 255 health care 
professionals participated. Out of the total there 
were n=145 (56.9%) females and the remaining 
were males n=110 (43.1%). Among the health 
care professionals, the majority n=224 (87.8%) 
were doctors, n=16 (6.3%) were nurses/ 
paramedics and n=15 (5.9%) were allied 
healthcare professionals. Out of total 
participants, majority n=156 (61.2%) had an 

overall experience of upto 5 years, followed by 
n=53 (20.86%) with an experience of more than 
10 years. Healthcare professionals were divided 
into different age groups, majority, n=102 (40%) 
participants, were 25-30 years old followed by 
n=50 (19.6%) participants having age of 30-35 
years. Furthermore, when the working sector 
was inquired n=151 (59.2%) were working for the 
private sector and the remaining n=104 (40.8%) 
belonged to public sector.  
 
The mean score of participants’ depression was 
6.2 +/- 5.2 with majority n=114 (44.7%) having no 
depression, n=84 (32.9%) having mild 
depression and only n=19 (7.5%) healthcare 
professionals suffered from severe depression. 
Similarly, anxiety analysis revealed that the 
mean score of anxiety was 6.9 +/- 4.9 and that 
mild anxiety was the most common among the 
healthcare workforce, n=97 (38%). Likewise, 
when insomnia was scored, the mean was 7.36 
+/- 6.1. More than half of the participants, n=148 
(58%) had no insomnia and only a small 
percentage n=9 (3.5%) participants were found 
to had severe insomnia.  
 
Figs. 1 and 2 show the correlation between 
insomnia and anxiety and insomnia and 
depression respectively. A moderate correlation 
of 0.516 was observed when insomnia was 
correlated with anxiety, which had a highly 
significant value (p=0.001). Furthermore, when 
insomnia was correlated with depression, a 
moderate correlation of 0.694 was observed with 
a highly significant p value (p=0.001). 
 
When the psychological well-being was being 
assessed through depression scores, a 
significant association was observed between 
levels of depression and different fields of 
healthcare professionals as shown in Table 1. A 
significant association was also observed when 
depression scores were corresponded to years 
of experience as shown in Table 2. 
 
Association was observed between anxiety and 
occupation as well as anxiety with the years of 
experience. Healthcare workers predominantly 
suffered from mild anxiety out of which, majority 
were doctors, n=81 (83.5%), followed by allied 
healthcare workers, n=9 (60%), and 
nurses/paramedics, n=7 (43.8%). When anxiety 
was associated with years of work experience, 
mild anxiety was observed in participants n=57 
(58.8%) having upto 5 years of experience, 
whereas those who had more than 5 years of 
experience were found to have no anxiety at all. 
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No significant association was observed when 
anxiety was associated with years of experience 
as majority were suffering from either no anxiety 
or mild anxiety.  
 
Furthermore, correlation of insomnia with 
occupation and years of experience were also 
analyzed. Majority of the participants had no 
insomnia n=148 (58%) followed by sub-threshold 

insomnia in n=74 (29%). It was also found that a 
majority of the doctors n=130 (58.8%) had no 
insomnia as compare to majority of the allied 
healthcare workers n=6 (40%) who were 
suffering from sub-threshold insomnia. In 
addition, participants with work experience of 
upto 5 years had no insomnia n=82 (52.6%) 
followed by n=48 (30.8%) having sub-threshold 
insomnia.  

 

.  
 

Fig. 1. Correlation between anxiety and insomnia (p<0.001) 
 

 
 

Fig. 2. Correlation between depression and insomnia (p<0.001) 
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Table 1. Association between depression scores and different fields of healthcare 
professionals (p=0.009) 

 
 Occupation 

Depression Doctor Nurses & Paramedics Allied Healthcare 

No 
Depression 

Within depression 
groups 

93.9% 2.6% 3.5% 

Within occupation  47.8% 18.8% 26.7% 
Mild 
Depression 

Within depression 
groups 

78.6% 14.3% 7.1% 

Within occupation  29.5% 75.0% 40.0% 
Moderate 
Depression 

Within depression 
groups 

86.8% 2.6% 10.5% 

Within occupation  14.7% 6.2% 26.7% 
Severe 
Depression 

Within depression 
groups 

94.7% 0.0% 5.3% 

Within occupation  8.0% 0.0% 6.7% 

 
Table 2. Association between depression scores and years of experience (p=0.010) 

 

 Years Of experience 

Depression  Less Than 1 
Year 

1-5 Years 5-10 Years Over 10 Years 

No Depression 2.6% 54.5% 12.3% 30.7% 

Mild Depression 2.4% 59.5% 19.0% 19.05% 

Moderate Depression 7.9% 76.3% 13.2% 2.6% 

Severe Depression 5.3% 78.9% 10.5% 5.3% 

 

 
 

Fig. 3. Association between psychological distress and gender 
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It was also observed that as the work experience 
increased, participants had lower levels of 
insomnia and borderline significant association 
was found between insomnia and the number of 
years of work experience (p=0.049). 
 
Association was observed between 
psychological distress and gender, which is 
illustrated in Fig. 3.  
 
In addition public and private sector of work was 
compared to psychological distress. Most of the 
participants with sub-threshold insomnia, n= 48 
(64.9%), belonged to private work sector and the 
remaining n=26 (35.1%) were from the public 
sector of work and a significant association was 
found between insomnia and the sector of work 
(p=0.042). 
 

4. DISCUSSION 
 
A cross sectional survey was conducted on 
psychological wellbeing of health care 
professionals working during the unheralded 
public health challenge of COVID-19, a 
pandemic situation in Pakistan, specifically 
Karachi. In total, 255 healthcare professionals 
took part in the research. Participants who 
showed signs of depression, anxiety and 
insomnia were divided into groups and were 
further associated with age, gender, hospital 
sector and experience. Females (56.9%) showed 
mild depression and mild anxiety along with sub 
threshold insomnia with majority being 25-30 
years old. Out of these n=145 females, mostly 
were doctors (88.27%) with upto 5 years of 
experience working in private sector. When 
analyzed with respect to gender, female 
healthcare workers were found to have more 
depression (58.3%), anxiety (57.5%) and 
insomnia (64.9%) as compared to the male 
counterparts which was similar to a study 
conducted in Wuhan Feb’20 [8]. Furthermore, 
during the times of acute SARS outbreak 89% of 
healthcare providers’ psychological wellbeing 
was reported to be compromised [15]. 
 
When the findings of this research were 
correlated with other studies conducted on 
similar topics, it was concluded that the results 
were consistent with those of the others. A study 
conducted in Wuhan, China showed that 
healthcare providers working on frontline who 
were observed to have severe symptoms on all 
measurements were mostly female nurses 
between 26-40 years of age working in tertiary 
care hospitals [8]. Healthcare worker due to their 

demanding job and patients expectations are 
already experiencing sufficient level of anxiety 
and depression but female practitioners in 
hospitals were more prone to have severe 
anxiety and depression compared to males due 
to their additional vulnerability towards work-
home interferences [7]. Further studies also 
highlighted healthcare practitioners to be among 
the highly vulnerable members of the society as 
they were in close contact with the patients and 
exposed to various risk levels. The confirmation 
of person-to-person transmission of COVID-19 
via respiratory droplets, limited number of PPE 
and long working hours contributed to stress and 
concerns among healthcare workforce 
[8,16,17,18,19]. Another study further stated that 
doctors’ undergo depression more than other 
professionals and general population and puts on 
extra apprehension on psychological wellbeing of 
healthcare providers during COVID-19 or any 
pandemic crisis [8,20]. In one survey, 53 
(23.04%) of 230 healthcare workers had 
psychosocial issues. More females (48 (90.57%)) 
than males (5 (9.43%) and more nurses (43 
(81.13%)) than physicians (10 (18.9%)) suffered 
from mental health problems as a result of the 
infectious outbreak among these 53 medical 
personnel. Females were more anxious than 
males (25.67% vs. 11.63%), and nurses were 
more anxious than doctors (26.88% vs. 14.29%) 
[21]. 

 
Depression and anxiety with respect to gender 
was compared to a local study conducted in 
Lahore during regular days and it was observed 
that doctors had mild (34%) to moderate (24.8%) 
anxiety and depression with more in females 
(59.99%) than males (25.0%) [22]. It was further 
noted that majority of the participants with mild 
depression had a clinical experience of 2 years 
(30%) or 3.5 years (23%) but predominantly all 
had experience less than 5 years (61.2%), while 
most of the healthcare professionals with over 10 
years of experience (66%), had no depression. 
Similarly, another study also conducted in Lahore 
during non-pandemic days showed decreased 
depression and anxiety level in doctors with more 
years of work experience [22].  

 
During times prior to COVID-19, multiple factors 
were found to have led to an increased rate of 
anxiety and depression among doctors. These 
factors included extensive workload, long 
working hours, arduous patients, restricted 
resources and critical decision making which 
being front-line workers, were all further 
exaggerated in time of COVID-19 [8,18]. 
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According to a recent study conducted in 
Pakistan, (i) greater fatigue, (ii) greater family 
pressure, and (iii) decreased feelings of security, 
all positively influenced levels of anxiety in 
physicians during COVID-19. High workload was 
linked to greater fatigue (β = 0.41, R2 = 0.17, 
p<0.001) and family strain (β = 0.47, R2 = 0.22, 
p<0.001), according to structural equation 
modeling. Exhaustion (β = 0.17, p<0.005), family 
pressure (β = 0.34, p<0.001), and feelings of 
security (β = 0.30, p<0.001) all explained anxiety 
(R2 = 0.28) in a significant way [23]. 
 
In this study healthcare professionals were 
categorized into doctors, nurses/allied healthcare 
workers and paramedics. Among these doctors 
were found to be having sub-threshold insomnia 
with mild depression and anxiety as compared to 
other groups. In contrast, another study 
conducted in China concluded nurses to be 
having more psychological distress [8].  
 
Healthy workplace environment plays a vital role 
in preventing depression among nurses and 
healthcare workers [24]. Nurses working in 
different department has contrasting anxiety and 
depression scores, higher levels were spotted in 
nurses working in psychiatric and intensive care 
unit due to more than usual traumatic events 
occurring in those departments [24]. Analysis of 
the study conducted showed that among the 
nurses/paramedics, (75%) suffered from mild 
depression and (43.8%) were suffering from mild 
anxiety during this unpredicted public health 
challenge. In contrast, a study conducted in 
Singapore during COVID-19 showed (8.1%) 
nurses suffering from depression and (10.8%) 
nurses having anxiety. This reduced level of 
psychological distress could be attributed to the 
past SARS exposure which might have resulted 
in the nurses in Singapore being more mentally 
prepared and having an idea and experience on 
how to work under these sort of pressures [25]. 
While a study conducted during SARS 
breakdown in Taiwan among healthcare workers 
in department of emergency showed nurses to 
develop more psychological distress than doctors 
due alterations in shifts, excess work load in 
tensed environment that might contribute to 
impaired work performance and errors of 
judgment [8,26]. Furthermore, according to a 
recent study based on data from the UK's first 
two waves, frontline workers in general, as well 
as specific frontline worker classes, had 
substantially higher prevalence estimates of 
depression, anxiety, and PTSD during both 
waves 1 and 2 . The average rate of anxiety for 

frontline staff was (22%) between waves one and 
two, according to GAD-7 cut-off ratings. In both 
waves, the average rate of depression for 
frontline workers was (24.4%) according to the 
PHQ-9 cut-off ratings. Finally, between waves 
one and two, the average prevalence estimate of 
PTSD for frontline workers was (37.5 %) 
according to the ITQ's diagnostic algorithm [27]. 
 
With more work experience comes more 
responsibility, although these professionals have 
demanded job but they also had access to 
additional alternatives and protocols that helps to 
balance anxiety to certain extent, while 
healthcare provider with less experience are new 
to work, still learning and have much less access 
to protocols and dominance which increases the 
risk of anxiety and depression [28]. Therefore, it 
also concluded that healthcare workers who had 
less work experience had more symptoms of 
psychological distress (76.7%) [26,8]. This was 
coherent with the findings of this study that 
showed mild anxiety in participants with less than 
one year of work experience (55.6%).  
 
Most of the health care providers are working in 
between 35 to 120 hours in a week although this 
meticulous schedules help gained knowledge, 
practice and confidence but was accompanied by 
fatigues [29]. Sleep deprivation not only affects 
work performance but also one’s immune system 
and therefore upon exposure, there are 
increased chances of being infected [8,11,30]. 
During this pandemic when many professionals 
were on duty for 25 hours straight and were titled 
as sleep-deprived group, sub-threshold insomnia 
was found to be most common among doctors, 
(28.6%), nurses/paramedics (25%) and allied 
healthcare (40%) respectively as compared to 
Wuhan where majority of the nurses and frontline 
workers were experiencing severe insomnia 
during this COVID-19 outbreak [8].  
 
Occupational stress is related to disparity 
between job requirements and one’s competency 
and the availability of resources, especially if the 
private and public sector of work are compared 
[30]. In this survey, participants working in private 
sector were facing mild depression, severe 
anxiety and severe insomnia, mostly among 
healthcare workers of 25-30 years of age. When 
this was compared to a study previously done in 
Bahawalpur District of Pakistan during the pre 
COVID-19 times, it was observed that there was 
a high prevalence of insomnia in public sector 
(mean 3.8 +/- 1.6) due to long working hours and 
late night shifts along with limited resources 
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leading to added stress and anxiety. In contrast 
to the private sector (mean 3.1 +/- 1.9) where 
duties are bit more flexible and better resources 
develops less stress and anxiety [30]. Another 
study conducted elsewhere revealed that the 
hospital setup demanded doctors to use limited 
supply and adapt fast, especially with a 
continuously reducing workforce as COVID-19 
exposure had also been effecting frontline 
workers very frequently [31]. Results of both 
studies kept side-by-side presented opposite 
results suggesting of COVID-19 positive patients 
are directed to private sector as their first option 
for better treatment due to better resources 
available in time. 
 
Among healthcare professionals, this study 
showed that 40% had depression, 97% had 
anxiety and 38% had insomnia whereas a study 
conducted in China stated 50.4%, 44.6% and 
34% of the healthcare workforce to be having 
depression, anxiety and insomnia respectively in 
this pandemic era [8]. The findings of this study 
were also compared to a study conducted in 
Chicago during COVID-19 that focused on 
elements that further added to the distress to 
frontline workers. As a result of declaring multiple 
deaths daily, healthcare professionals ended up 
writing their own living wills. Healthcare workers 
with children were also found to be under a lot of 
additional pressure in managing home and work 
together which was becoming challenging [32].  
 
The strength of this research was the data was 
collected from people who were actually frontline 
workers. The limitation of this study was the 
inability to opt for probability sampling as the 
data collection was done online. This also 
resulted in majority of the participants belonging 
to the younger age groups.  
 
This study highlighted the healthcare 
professionals that are prone to develop 
psychological distress during COVID-19. As the 
pandemic crisis continues, principal clinical 
strategies are needed to assist health care 
professionals and therefore, development of a 
support system and counseling services should 
be initiated for psychological support to front line 
healthcare workforce.  
 

5. CONCLUSION 
 
Healthcare workers are highly vulnerable to 
psychological distress with varying levels of 
depression, anxiety and insomnia. Identifying the 

impact of this catastrophe is extremely hard to 
recognize. 

 
Data obtained from this study will be expedient 
for investigating the processes in the hospitals 
that can be modified for addressing and lowering 
the mental distress among healthcare providers 
in addition to how to grapple with next pandemic 
wave.  

 
CONSENT 
 
As per international standard or university 
standard, respondents’ written consent has been 
collected and preserved by the author(s). 

 
ETHICAL APPROVAL 
 
This study was approved from the clinical 
research ethics committee of Ziauddin University, 
Karachi, on healthcare providers, belonging to 
the clinical divisions of medicine, working in 
different tertiary care hospitals of Karachi, 
Pakistan.  

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

 
REFERENCES 
 
1. Singhal T. The novel corona virus/COVID-

19–An Update. Indian Pract. 
2020;73(3):19-34. 

2. Anonymous.  
Accessed 5 August 2020.  
Available: http://www.covid.gov.pk  

3. Anonymous. NEJM journal watch: 
Summaries of and commentary on original 
medical and scientific articles from key 
medical journals.  
Accessed 5 August 2020.  
Available:https://www.jwatch.org/na51190/
2020/03/27/mental-health-effects-covid-19-
healthcare-workers-china 

4. Holshue ML, DeBolt C, Lindquist S, Lofy 
KH, Wiesman J, Bruce H, et al. First case 
of 2019 novel coronavirus in the United 
States. Engl J Med. 2020;382:929-36. 

5. Anonymous. Coronavirus disease (COVID-
19) – World Health Organization.  
Accessed 5 August 2020. 
Available:https://www.who.int/emergencies
/diseases/novel-coronavirus-2019 

http://www.covid.gov.pk/
https://www.jwatch.org/na51190/2020/03/27/mental-health-effects-covid-19-healthcare-workers-china
https://www.jwatch.org/na51190/2020/03/27/mental-health-effects-covid-19-healthcare-workers-china
https://www.jwatch.org/na51190/2020/03/27/mental-health-effects-covid-19-healthcare-workers-china
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019


 
 
 
 

Muhammad et al.; AJMAH, 19(5): 1-10, 2021; Article no.AJMAH.67664 
 
 

 
9 
 

6. Chen Q, Liang M, Li Y, Guo J, Fei D, 
Wang L, et al. Mental health care for 
medical staff in China during the COVID-
19 outbreak. LANCET PSYCHIAT. 
2020;7(4):e15-6. 

7. Chambers R, Campbell I. Anxiety and 
depression in general practitioners: 
Associations with type of practice, 
fundholding, gender and other personal 
characteristics. Family Practice. 
1996;13(2):170-3. 

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

9. Maunder R, Hunter J, Vincent L, Bennett J, 
Peladeau N, Leszcz M, et al. The 
immediate psychological and occupational 
impact of the 2003 SARS outbreak in a 
teaching hospital. CMAJ. 
2003;168(10):1245-51. 

10. Bai Y, Lin CC, Lin CY, Chen JY, Chue CM, 
Chou P. Survey of stress reactions among 
health care workers involved with the 
SARS outbreak. PSYCHIAT SERV. 
2004;55(9):1055-7. 

11. Unadkat S, Farquhar M. Doctors’ 
wellbeing: Self-care during the covid-19 
pandemic. BMJ. 2020;368. 

12. Zhang YL, Liang W, Chen ZM, Zhang HM, 
Zhang JH, Weng XQ, et al. Validity and 

reliability of patient health questionnaire‐9 

and patient health questionnaire‐2 to 
screen for depression among college 
students in China. Asia Pac Psychiatry. 
2013;5(4):268-75. 

13. He XY, Li C, Qian J, Cui H, Wu W. 
Reliability and validity of a generalized 
anxiety disorder scale in general hospital 
outpatients. Shanghai Arch. Psychiatry. 
2010;22(4):200-3. 

14. Yu DS. Insomnia Severity Index: 
Psychometric properties with Chinese 
community‐dwelling older people. J Adv 
Nurs. 2010;66(10):2350-9. 

15. Chua SE, Cheung V, Cheung C, McAlonan 
GM, Wong JW, Cheung EP, et al. 
Psychological effects of the SARS 
outbreak in Hong Kong on high-risk health 
care workers. Can J Psychiatry. 
2004;49(6):391-3. 

16. Li Q, Guan X, Wu P, Wang X, Zhou L, 
Tong Y, et al. Early transmission dynamics 
in Wuhan, China, of novel coronavirus–

infected pneumonia. N Engl J M. 
2020;382:1199-1207. 

17. Anonymous. Schmitt Pediatric Guidelines 
LLC: Coronavirus exposure, but no 
symptoms. Accessed 14 July 2020. 
Available: 
https://www.seattlechildrens.org/conditions
/a-z/coronavirus-exposure-but-no-
symptoms/ 

18. Anantham D, McHugh W, O'Neill S, Forrow 
L. Clinical review: Influenza pandemic–
physicians and their obligations. J. Crit. 
Care. 2008;12(3):1-5. 

19. Chan-Yeung M. Severe acute respiratory 
syndrome (SARS) and healthcare workers. 
Int J Occup Environ Health. 
2013;10(4):421-7. 

20. Outhoff K. Depression in doctors: A bitter 
pill to swallow. S Afr Fam Pract. 
2019;61:S11-4. 

21. Shaukat N, Ali DM, Razzak J. Physical and 
mental health impacts of COVID-19 on 
healthcare workers: A scoping review. 
International Journal of Emergency 
Medicine. 2020;13(1):1-8. 

22. Atif K, Khan HU, Ullah MZ, Shah FS, Latif 
A. Prevalence of anxiety and depression 
among doctors; the unscreened and 
undiagnosed clientele in Lahore, Pakistan. 
Pak J Med Sci. 2016;32(2):294–8. 

23. Mahmood QK, Jafree SR, Jalil A, Nadir 
SM, Fischer F. Anxiety amongst physicians 
during COVID-19: Cross-sectional study in 
Pakistan. BMC public health. 2021;21(1):1-
0. 

24. Brandford AA, Reed DB. Depression in 
registered nurses: A state of the science. 
Workplace Health & Safety. 
2016;64(10):488-511. 

25. Tan BY, Chew NW, Lee GK, Jing M, Goh 
Y, Yeo LL, et al. Psychological impact of 
the COVID-19 pandemic on health care 
workers in Singapore. Ann. Intern. Med; 
2020. 

26. Shih FJ, Gau ML, Kao CC, Yang CY, Lin 
YS, Liao YC, et al. Dying and caring on the 
edge: Taiwan's surviving nurses' 
reflections on taking care of patients with 
severe acute respiratory syndrome. APPL 
NURS RES. 2007;20(4):171-80. 

27. Murphy J, Spikol E, McBride O, Shevlin M, 
Hartman TK, Hyland P, et al. The 
psychological wellbeing of frontline 
workers in the United Kingdom during the 
COVID-19 pandemic: First and second 
wave findings from the COVID-19 

https://www.seattlechildrens.org/conditions/a-z/coronavirus-exposure-but-no-symptoms/
https://www.seattlechildrens.org/conditions/a-z/coronavirus-exposure-but-no-symptoms/
https://www.seattlechildrens.org/conditions/a-z/coronavirus-exposure-but-no-symptoms/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4859009/


 
 
 
 

Muhammad et al.; AJMAH, 19(5): 1-10, 2021; Article no.AJMAH.67664 
 
 

 
10 

 

psychological research consortium 
(C19PRC) Study; 2020. 

28. Tran TT, Nguyen NB, Luong MA, Bui TH, 
Phan TD, Ngo TH, Minas H, Nguyen TQ. 
Stress, anxiety and depression in clinical 
nurses in Vietnam: A cross-sectional 
survey and cluster analysis. International 
journal of mental health systems. 
2019;13(1):1-1. 

29. Howard SK. Sleep deprivation and 
physician performance: Why should I 
care? In baylor university medical center 
proceedings. Taylor & Francis. 
2005;18(2):108-112. 

30. Aslam HD, Mansoor N, Suleman Q. 
Analysis of level of stress among doctors 
in public and private hospitals of Pakistan. 
Int J Educ Dev. 2013;3(2). 

31. Andrade RM. A company doctor's role 
during the COVID-19 pandemic. Clinics. 
2020;75. 

32. John M. Life-changing decisions doctors have 
had to make since the start of the pandemic.  
Accessed 23 April 2020.  
Available:https://www.mdlinx.com/article/life-
changing-decisions-doctors-have-had-to-
make-since-the-start-of-the 
pandemic/IBpj7DccF6mdu0FrM0cpD  

_________________________________________________________________________________ 
© 2021 Muhammad et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 

 
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/67664 

https://www.mdlinx.com/article/life-changing-decisions-doctors-have-had-to-make-since-the-start-of-the%20pandemic/IBpj7DccF6mdu0FrM0cpD
https://www.mdlinx.com/article/life-changing-decisions-doctors-have-had-to-make-since-the-start-of-the%20pandemic/IBpj7DccF6mdu0FrM0cpD
https://www.mdlinx.com/article/life-changing-decisions-doctors-have-had-to-make-since-the-start-of-the%20pandemic/IBpj7DccF6mdu0FrM0cpD
https://www.mdlinx.com/article/life-changing-decisions-doctors-have-had-to-make-since-the-start-of-the%20pandemic/IBpj7DccF6mdu0FrM0cpD
http://creativecommons.org/licenses/by/4.0

