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Abstract 
Aim: First aim is to measure the magnitude of stress due to COVID-19 
among Healthcare workers (HCWs). Secondly, personal and professional 
factors associated to their psychological health will be explored. Thirdly, 
stress levels of front-line and second-line HCWs will be compared. Method: 
This cross-sectional, direct questionnaire-based survey was carried out in 
Portiuncula hospital between 18th May 2021 and 5th June 2021. From 184 
HCWs doctors and nurses, 148 participated in the survey. HCWs were taken 
from Anaesthetics/ICU, ED, Gynaecology and Surgery department. Result: 
Nurses, married and frontline HCWs were found to have more stress “some 
of the times” 46 (46.9%), 151 (48.6%), and 37 (46.3%) respectively. Around 
half of the female HCWs 52 (49.5%) suffered from mental stress compared to 
males. Irish and Middle aged HCWs (31 - 50 years) were more stressed than 
their counterparts. Frontline HCWs were shown to have 2.65 times more 
mental stress (CI: 1.24 - 5.67; p = 0.012) than second-line HCWs. Besides, 
physical stress was 1.55 times (CI: 0.72 - 3.31; p = 0.26) more in frontline 
compared to second-line HCWs. Conclusion: Frontline HCWs are more 
stressed mentally and physically than second-line HCWs due to COVID-19. 
Middle aged, married, females and frontline nurses are in state of distress 
compared to their counterparts. Fear of transmitting infection to family 
members was the main consternation amongst HCWs. Psychological support 
is imperative to overcome stress and mental exhaustion caused by the pan-
demic. 
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1. Introduction/Background 

Corona virus broke out in late months of the year 2019 in the city of Wuhan in 
China [1]. Initially, it was believed to be a pneumonia of unknown origin. Later, 
the results from whole-genome sequencing disclosed that the causative agent 
was a novel corona virus, which was the seventh member of Corona-virus family 
to infect humans [2]. This virus outbreak was named as Corona virus disease 
(COVID-19) by World Health Organisation (WHO) on 12 February 2020. Based 
on evolution, taxonomy and entrenched practice, it was entitled “severe acute 
respiratory syndrome corona virus-2” SARs CoV-2 by International Committee 
on Taxonomy of Viruses (ICTV) [2]. Corona virus is presumed to be zoonotic 
novel virus of Coronaviridae family, which transmits through air borne droplets 
or coming in close contact with an infected person and gets multiplied after en-
tering the respiratory system. The infected person can also spread the viral infec-
tion through body fluids—sputum, urine, blood and possibly other mucus mem-
branes (like eyes) [3]. 

Disease Presentation: The virus causes mild to severe symptoms like cough, 
fever (38 degree Celsius), loss of sense of smell or taste, shortness of breath, fa-
tigue, sore throat, headaches and diarrhoea [4]. In complicated cases, it causes 
adverse conditions like acute respiratory distress syndrome (ARDS), pneumonia, 
sepsis which can lead to hospitalisation, intensive care unit admission and even 
artificial ventilation in vulnerable people and elderly. Patients with COVID pneu-
monia show multiple mottling and ground glass opacity on Chest X-Ray. 

Because of the severe and rapid spread of this life-threatening virus, it was 
given the title of SARS CoV-2 [2]. Corona virus is highly transmissible, mortality 
rates are very high and it has created a public health emergency. COVID 0 - 19 
was declared as pandemic by World Health Organisation (WHO) on 11 March 
2020 as outbreak was reported in more than 110 countries [5]. The rapid spread 
of this virus created terror and fear globally. Frontline workers being the main 
leaders of battle against corona outbreak were exposed to COVID-19 patients on 
everyday basis. They include doctors, nurses, paramedics, medics and cleaners. 
A significant impact on physical as well as psychological well-being of healthcare 
workers (HCWs) due to COVID-19 pandemic was observed [6]. Evidence from 
past outbreaks explains that even after the termination of disease, mental health 
of people remain disturbed due to after-shocks of the outbreak havoc [7] [8]. 
Currently scientists, nations and health organisations all are working very hard 
to focus on vaccine, cause, spread and management for deadly COVI-19, but 
unfortunately mental health impact remains unaddressed and under-estimated. 
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The first case of COVID-19 was confirmed on 27 February 2020 in Republic 
of Ireland. The cases gradually expanded along with an increase in death toll, but 
country experienced a rise in confirmed COVID-19 cases as never before in the 
start of year 2021. The newspaper Irish times from January 2021 reported that 
Ireland had the leading number of positive COVID-19 cases per million people 
globally [9]. Due to the flooding of COVID-19 cases, HCWs indeed had reper-
cussions on physical health but their mental well-being also need attention as it 
may get hampered in such critical situations. Psychological stress is a potential 
contributor to burnout and contretemps in HCWs, and supporting their mental 
well-being is the key to ensure patient and health professional safety [10]. Front-
line doctors and nurses working in ICU, ED are responsible for the initial identi-
fication and management of COVID-19 patients, therefore throwing them at an 
escalated COVID-19 risk. This terror of COVID-19 has created turbulence in the 
lives of front-line workers across the globe, which calls for the need for research 
to study its impact on psychological well-being based on the learning of past 
outbreaks. 

This study aims to assess the mental stress of HCWs (doctors and nurses) 
during COVID-19 working front-line; ICU/Anaesthetics, ED and second-line; 
Gynaecology and Surgery department. Secondly, study will also try to evaluate 
the personal and professional factors associated with psychological wellbeing of 
HCWs like increase in workload, fear of getting infected and transmitting infec-
tion to their family members. Thirdly, stress levels of front-line and second-line 
HCWs will be compared. The findings of the study will help provide a frame-
work for interventions and guidelines to the health system for addressing and 
alleviating psychological stress in HCWs due to COVID-19 pandemic. 

The literate search was carried out in PubMed and Google scholar using the 
key words COVID-19, corona virus, pandemic and were cross referenced with 
mental health, stress, burnout, psychological well-being, healthcare workers and 
frontline workers. 

Current issues: 
Due to the novel corona virus pandemic nations, governments, policy makers 

and WHO all are under great pressure to alleviate the spread of proliferating vi-
rus. The existing literature at the nexus of corona virus focus at vaccine, physical 
health concerns like social distancing, hand hygiene, face masks, personal protec-
tive equipment (PPE) and increased workload, but to a less extent towards psy-
chological well-being of population including HCWs. Various recommendations 
and guidelines were formulated to mitigate the effects of deadly COVID-19, un-
derpinning quarantine, social distancing and supportive hospital care [11]. The 
prodigious spread of corona virus from pre-symptomatic, symptomatic and even 
asymptomatic individuals to healthy persons has compelled nations to mandate 
the use of face masks and social distancing [12]. Many studies directed on pro-
tection of health care providers with the compulsory use of face mask at all times 
[13] [14]. Similarly, the rapid wildfire-like spread of corona virus has prompted 
WHO to map out guidelines for use of face mask [15]. Another centre of atten-
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tion is COVID-19 vaccine nowadays, studies are highlighting the development 
and effects of vaccine [16] [17]. No doubt HCWs were prioritised in getting vac-
cine jabs but their mental health perhaps remain the lowest priority. Current at-
tention being on the above categories in this ongoing pandemic, no evidence-based 
interventions or guidelines are in practice to mitigate the serious aftermath- 
mental distress due to this deadly virus. More research and clinical trials are 
needed in the area of COVID-19 related mental health turmoil to come up with 
effective interventions and guidelines. 

Possible causes for distress in HCWs: 
Challenging situation of COVID-19 crisis has introduced HCWs not only to 

increased physical workload, long shifts, fear of catching infection but also is in-
fluencing their mental health. Despite putting their own lives in danger of 
COVID-19 to ensure patient’s good health and get applauded, they had to face 
indecorous behaviour of people throwing HCWs in distress. Health care provid-
ers encountered social stigma in many countries like harassment taking public 
transport, physical assault and even had to vacant rented houses due to increased 
public pressure [18] [19] [20]. Several studies have revealed that inadequacy of 
personal protective equipment (PPE) and lack of training to deal with this havoc 
situation of COVID-19 pandemic lead to anxiety and stress among healthcare 
workers [21] [22]. Also, a survey conducted by Foley et al., targeting Irish radi-
ographers from six different regions of Ireland encountered scarcity of PPE, al-
though majority 77% asserted the availability of PPE whilst 16% disagreed to 
that [23]. There is some evidence from researches suggesting separation from 
the family, in an attempt to keep them safe from corona virus also had a pro-
found effect on mental health of HCWs [24] [25]. In addition to depression and 
stress, thoughts on job quitting were not uncommon in HCWs working in this 
catastrophic pandemic [23] [26]. 

The psychological well-being has some affiliation with age, gender, marital 
status and job designation as revealed by a cross sectional study conducted in 
Turkey among health care workers (HCWs) with non-health care workers (non 
HCWs). Reduced psychological wellbeing was seen in single, women and young 
and non-physician HCWs however, no notable difference was found in other 
sectors [24]. Another study reaffirmed by Guo et al., depicted no psychological 
distress amongst the medical staff on the whole but frontline workers, young 
medical staff and nurses were more likely to had anxiety and depression as an 
impact of COVID-19 compared to physicians, non-frontlines and old aged medics 
[27]. A prospective study in a maternity hospital in Dublin, Ireland strengthened 
the evidence of psychological stress and anxiety with greater ratio in young 
health workers, females and supporting workers [28]. 

Spread of COVID-19 in healthcare workers: 
The outbreak of the lethal SARS CoV-2 has impacted thousands of HCWs 

worldwide by infecting them and many lost their lives in substantial numbers. In 
Zhongnan hospital, Wuhan China 138 patients were detected of COVID pneu-
monia in early pandemic and about 70% of them were health providers, who 
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were the candidates for mechanical ventilation [29]. Within a period of three 
months after declaration of pandemic, a total of 152 888 infections and 1413 
deaths were reported in HCWs globally working against COVID-19 as evident 
from a survey done by Erden et al. on 37 countries [30]. There is still no halt in 
deaths of frontline workers even after a year of continued pandemic. Recently in 
India, around February 2021, a newspaper reported 734 doctors lost their lives to 
COVID-19 pandemic [31]. All these predicaments can exacerbate distress among 
HCWs due to apparently imperishable corona virus disease. A large-scale study 
was pursued in China in February 2020 involving 11,118 medical staff partici-
pants amongst which 4.98% showed middle and high level of anxiety whereas 
13.47% reported to have moderate and high levels of depression [27]. Endurance 
of mental disturbances impede the efficient workability of a person as explored 
by Ruitenburg et al. and will have consequences on patient’s health as well [32]. 

Learning from past outbreaks: 
The situation of COVID-19 pandemic is analogous to previous pandemics 

and epidemics in context of mental health turmoil. The previous humanitarian 
emergencies have led to incorporation of resilience training programmes to 
prepare HCWs for future calamities. The outbreak of severe acute respiratory 
syndrome (SARS) corona virus was labelled as epidemic back in the year 2003. It 
was believed to be a health setting catastrophe and potentially affected the men-
tal health of healthcare workers putting them at increased stress [8] [33]. In 
2009, influenza A/H1N1 virus infection which was the first pandemic of 21st 
century declared by WHO also had detrimental effects on mental health of 
healthcare providers. A significant number of HCWs had moderate to high lev-
els of anxiety and distress due to pandemic [34] [35]. The research on outbreak 
of Ebola virus epidemic in 2014-2015 asseverated stigmatisation, anxiety and 
post-traumatic stress on HCWs in quest of providing support and care to pa-
tients [36]. In an attempt to address and overcome these psychological distur-
bances many international organisations, WHO and psychological first aid 
guidelines were implemented [37]. Guidelines encompassing mental health ef-
fects of pandemic influenza virus by WHO are also in place [38]. The evidence 
from SARS pandemic fortified the importance of acquiring training skills among 
healthcare force not only in their work but also on psychological coping with 
stress and anxiety [39]. In Sierra Leone WHO, Christian blind mission (CBM) 
international put their hands together with local organisations and equipped the 
nurses with psychological first aid training programme which deemed to be a 
success in combating mental morbidity caused by Ebola. 

Synopsis of current situation: 
Healthcare systems are mainly focussing on vaccine, physical health preven-

tion and management whereas mental health remains neglected and un-noticed 
domain. No particular intervention is formulated to prevent the psychological 
wellbeing of public including healthcare workers. However, literature has ex-
plored that healthcare and emergency workers who work in these intense situa-
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tions are exposed to different levels of stress: psychological, physical, emotional, 
cognitive and relational [21] [40] [41] [42] [43]. Studies also revealed that nurses 
who work front-line have more depression and stress levels compared to sec-
ond-line nurses [44]. According to an Italian survey; psychological, emotional 
and somatic symptoms were not rare in HCWs trying to cure COVID-19 pa-
tients [45]. Hospital workload greatly impacts the mental health of HCWs as ex-
plored in an observational cohort study of two different hospitals by Ali et al. 
[46]. This study revealed disparity in all areas of anxiety, stress and depression in 
two hospital HCWs which could be linked to increased mortality due to 
COVID-19. It is worth noting that pre-existing medical conditions among indi-
viduals play a significant role in the management of COVID-19 positive patients 
[47]. They are believed to have high levels of anxiety and stress compared to 
those who lack pre-existing psychiatric illness. 

Post-traumatic stress 
Research shows that 10% HCWs had post-traumatic stress repercussions even 

after 3 years of SARS pandemic in Beijing China [7]. Many studies reveal front-
line workers battling against COVID-19 show widespread symptoms of burnout 
and post-traumatic stress [43]. A survey from six regions in Ireland by Foley et 
al. explored burnout symptoms in 40% of radiographers due to pandemic [23]. 
Another survey from Italy which was conducted on 1379 HCWs avouched 49.38% 
had post-traumatic stress [48]. The results in particular showed increased levels of 
anxiety, stress and depression among HCWs due to the surge in COVID-19 
pandemic. 

Aims and Objectives: 
• To measure the magnitude of stress among doctors and nurses of Anaesthet-

ics/Intensive care unit (ICU), Emergency department (ED), Gynaecology and 
Surgery department due to COVID-19 pandemic. 

• To evaluate the personal and professional factors associated with to psycho-
logical well-being during COVID-19. 

• To compare the stress levels among front-line and second-line HCWs. 
Research Question: 
Do healthcare workers experience stress as an impact of COVID-19 pan-

demic? 

2. Materials and Methods 
2.1. Participants 

A total of 184 direct survey questionnaires were distributed and 148 HCWs par-
ticipated in the study, out of which 7 were excluded for incomplete data, so the 
final sample comprised of 141 participants with a response rate of 80.43%. The 
HCWs (doctors and nurses) were recruited from Anaesthetics/ICU, ED, Gynae-
cology and Surgery department of Portiuncula Hospital, Ballinasloe from 18 
May 2021 to 5th June 2021. The HCWs were categorised in two groups for this 
survey; Front-line HCWs (Anaesthetics/ICU and ED) and Second-line HCWs 
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(Gynaecology and Surgery). 
Inclusion Criteria: 

• All senior and junior doctors and nurses of ICU or Anaesthetics, ED, Gy-
naecology and Surgery department of Portiuncula hospital, Ballinasloe, 
co-Galway. 

• All age groups. 
Exclusion Criteria: 
All the medical staff of Portiuncula hospital excluding doctors and nurses of 

ICU/Anaesthetics, ED, Gynaecology and Surgery department. 

2.2. Procedure 

All the doctors and nurses working in ICU/Anaesthesia, ED, Gynaecology and 
Surgical department in Portiuncula hospital were recruited as representative 
sample of the study population. By obtaining permission from hospital admini-
stration, subjects were approached directly or via group chairs and senior/service 
mangers. A detailed information leaflet underpinning the full description of the 
study was provided to all participants 24-hours before undertaking the survey. 
Participants who agreed to take part in the survey, were provided with a consent 
form, a questionnaire and psychometric measuring tool DASS-21. All the par-
ticipants were assured that their identity will not be divulged at any point, in 
concordance with European Union Data Protection Regulation Act 1998 and 
2003. 

2.3. Ethics Consideration 

Ethics approval was obtained from Research Ethics Committee, Galway (Ref: 
C.A. 2369). Informed written consent was acquired from each participant. The 
survey was based on anonymous data collection, where identity was not revealed 
at any point. 

2.4. Measures 

Survey questionnaire: 
A sociodemographic form was created to gather participant information; age, 

gender, marital status, nationality, designation and workplace. The main do-
mains relating to stress in emergency situations were underpinned in the ques-
tionnaire for this study: emotional, cognitive, social and physical as highlighted 
by Walton et al. [21]. Moreover, focusing on the deadly pandemic the question-
naire also focus on fear of contracting infection and transmitting to family 
members [21] [49] [50]. 

Depression, Anxiety and Stress Scale (DASS 21): 
The depression, anxiety and stress scale (DASS) which was designed by Aus-

tralian University of South Wales to measure depression and anxiety previously, 
but later on a third factor-stress was included in it [51]. DASS is based on di-
mension rather than a categorical conception of psychological disorder. The 
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original DASS has 42 items measuring three dimensions of negative emotions- 
depression (DASS-D), anxiety (DASS-A) and stress (DASS-S). DASS-42 has 
been used in many clinical settings and researches for its favourable psychomet-
ric results [52]. For time saving purpose a short version of DASS was formulated 
by Lovibond and Lovibond in 1995 known as DASS-21 [53]. The DASS-21 has 
been used by psychologists and clinicians because of its reliability and validity to 
screen for symptoms of depression, anxiety and stress. Similar to DASS-42, the 
version 21 shows effective discrepancy among diagnostic groups and capitulates 
relationship with respective measures of depression and anxiety [54] [55]. The 
DASS-21 is a set of three self-reported sub-scales designed to measure emotional 
states, it comprises 21 items that is 7 items per sub-scale; depression, anxiety and 
stress. Participants were asked to score every item ranging from 0 to 3 indicating 
“do not apply to me at all” to “apply to me most of the time”. Each sub-scale 
score was summed up and multiplied by factor 2. Sum score for DASS total is 
between 0 and 120 and therefore for sub-scales range lies between 0 and 42. 
Scores from each subscale are then categorised as normal, mild, moderate, severe 
and extremely severe. Higher the score means severe the emotional distress. 
Cut-off scores of 28+, 20+ and 34+ are used for the total DASS score, depression, 
anxiety and stress subscale respectively [53]. 

DASS 21 is good tool for distinguishing between anxiety, depression and 
stress as well as used in many clinical and non-clinical settings [56]. 

2.5. Statistical Analysis 

The data collected was statistically analysed by using SPSS 25. Several descriptive 
and inferential statistical methods were used to analyze the data. Frequency dis-
tribution and bar charts were used in descriptive analyses. For inferential ana-
lyses, first, cross-tabulations including Chi-square test with P-value was used for 
both outcomes, mentally stressed and physically stressed. Second, ordinal logis-
tic regression was used because the categories of the outcomes were on an or-
dinal scale. The odds ratio (OR) with 95% confidence interval (CI) and P-value 
were calculated using ordinal logistic regression. At a 5% level of significance, all 
conclusions were drawn. The rank data from DASS 21 which was obtained from 
counts of each level, was presented as percentages and frequencies. Two-tail in-
dependent t-tests and effect size were carried out for depression, anxiety and 
stress. Also, multivariate analysis was done, for checking the association between 
predictors and dependent variables were presented as odds ratio and 95% CI af-
ter adjusting the confounders. 

3. Results 

Demographic Results: 
Participant demographics and responses are illustrated in Table 1(a) and Ta-

ble 1(b). Out of 141 participants with a response rate of 80.4%, 80 (56.7%) were  
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Table 1. (a) Demographic Characteristics of Participants; (b) Frequency distribution of 
collective participant responses. 

(a) 

Demographic 
characteristics 

Front-line HCWs 
(n = 80) 

Second-line HCWs 
(n = 61) 

Mean 
Standard  

Deviation (SD) 
Mean 

Standard 
Deviation (SD) 

Age 20 5.38 15.25 7.36 

  
Frequency 

(N) 
Percentage 

(%) 
Frequency 

(N) 
Percentage 

(%) 

Age (years) 
 

21 - 30 17 85.0 3 15.0 

31 - 40 27 62.8 16 37.2 

41 - 50 23 52.3 21 47.7 

51 - 60 13 38.2 21 61.8 

Gender Male 22 61.1 14 38.9 

Female 58 55.2 47 44.8 

Nationality Irish 57 56.4 44 43.6 

Non-Irish 23 57.5 17 42.5 

Marital Status Single 17 73.9 6 26.1 

Married 54 51.4 51 48.6 

Others 9 69.2 4 30.8 

Designation Doctors 23 53.5 20 46.5 

Nurses 57 58.2 41 41.8 

(b) 

Participant Responses 
Frequency  

(N) 
Percentage  

(%) 

Workplace Characteristics   

Frontline 80 56.7 

Second-line 61 43.3 

Have ever got infected by Corona virus   

Yes 19 13.5 

No 122 86.5 

Find it worth the effort working in such difficult scenario of pandemic 

Yes 107 75.9 

No 34 24.1 

Feel depressed because of current situation   

Yes 49 34.8 
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Continued 

No 92 65.2 

Start or increase any substance (like alcohol or smoking) during the lockdown 

Yes 40 28.4 

No 101 71.6 

Fear of death while coming in contact with COVID-19 positive cases 

Yes 46 32.6 

No 95 67.5 

Psychological support is needed for frontline workers to overcome stress due to pandemic 

Yes 111 78.7 

No 30 21.3 

Worried about family members getting infected because of your COVID-19 exposure 

Most of the time 52 36.9 

Some of the time 69 48.9 

Seldom or never 20 14.2 

Fear of catching the infection by working in hospital during current pandemic 

Most of the time 27 19.1 

Some of the time 77 54.6 

Seldom or never 37 26.2 

Physically exhausted of the stressful increase in work   

Most of the time 53 37.5 

Some of the time 53 37.5 

Seldom never 35 24.8 

Mentally exhausted of stressful increase in work   

Most of the time 47 33.3 

Some of the time 66 46.8 

Seldom or never 28 19.9 

 
frontline HCWs and rest are second-line 61 (43.3%). The sample contained 57 
(56.4%) Irish front-line and 44 (43.6%) Irish second-line HCWs. The majority 
HCWs were nurses in both frontline and second-line accounting 57 (58.2%) and 
41 (41.8%) respectively. It is worth noting that there was preponderance of fe-
male HCWs in both front-line and second-line constituting 58 (55.2%) and 47 
(44.8%) respectively. A considerable number of HCWs were married; front-line 
54 (51.4%) and second-line 51 (48.6%). The minimum to maximum ages ranged 
from 21 to 60 years with mean (SD) age of the frontline HCWs being 20 (5.38) 
and those of second-line HCWs being 15.25 (7.36). Furthermore, there was dif-
ference in mean (SD) age that is 4.75 (1.98) among front-line and second-line 
HCWs. The sample was mainly middle aged, as most of the frequency came 
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from age 31 - 50 years. From Table 1(b) it can also be concluded that though 
some of the times, the workers were both mentally and physically exhausted, 
they were tensed about their family’s safety, but most of them 98 (67.5%) argued 
that they were free from fear of death. A major proportion of HCWs 122 (86.5%) 
affirmed that they were not infected by COVID-19. Almost three quarter of 
HCWs 107 (75.9%) found it valuable to work in critical situation of pandemic. 
Besides, 111 (78.7%) suggested that psychological assistance is essential to 
cope-up with the pandemic aftermath. 

Mental and physical stress prevalence: 
From the bar charts shown in Figure 1(a) and Figure 1(b), it is quite evident 

that maximum frontline HCWs are more mentally and physically stressed than 
second-line HCWs. Also, the prevalence of mental and physical stress among 
HCWs during COVID-19 is reported in Table 2. For example, HCWs who 
“most of the times” were mentally exhausted consisted of 74.5% of frontline 
HCWs and only 25.5% of second-line HCWs. Similarly, HCWs who “most of 
the times” were physically exhausted consisted of 62.3% of frontline workers, 
compared 37.7% of second-line workers. 

Association of Mental stress with other domains: 
Table 3(a) clearly states that gender (p = 0.003), designation (p = 0.004), 

workplace characteristics (p = 0.000), found it worth the effort working in pan-
demic (0.017), and fear of infection (p = 0.008) was significantly associated with 
mental stress. Mental stress was more frequent in the female gender. Only 14 
(13.3%) females were “seldom or never” mentally stressed while the percentage 
for male was 149 (38.9%). Similarly, nurses and frontline workers were more 
mentally stressed than their counterparts. 

Association of Physical stress with other domains: 
Table 3(b) shows workplace characteristics (p = 0.009) and fear of infection 

(p < 0.001) was significantly associated with physical stress. 33 (41.3%) of the 
frontline workers were physically stressed “most of the times” and 35 (43.8%) 
“some of the times” while 20 (32.8%) and 18 (29.5%) of the second-line workers 
were physically stressed “most of the times” and “some of the times” respec-
tively. Moreover, the workers who were afraid “most of the times” about infec-
tion were found to be more physically stressed. 

Regression Analysis: 
Table 4(a) demonstrates that for frontline workers, the odds of being more 

mentally stressed (most or some of the times versus never/seldom) was 2.65 
times (CI: 1.24 - 5.67; p = 0.012) that of the second line workers, holding all 
other variables constant. Besides, those workers, who did not find it worth the 
effort working in pandemic, had higher odds of being more mentally stressed 
(OR: 2.64, CI: 1.17 - 5.94; p = 0.019). Moreover, HCWs who were more worried 
about their family members, the odds of being more mentally stressed was 
higher. 

From Table 4(b), we observed that for nurses, the odds of being physically 
stressed “most or some of the times” versus mentally stressed “never/seldom”  
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Figure 1. (a) Distribution of HCWs by workplace characteristics and mental stress; (b) Distribution of HCWs 
by workplace characteristics and physical stress. 

 
Table 2. Prevalence of mental and physical stress among HCWs during COVID-19. 

Levels 

Workplace Characteristics 

Mentally Stressed Physically Stressed 

Front-line Second-line Front-line Second-line 

Most of the time 74.5% 25.5% 62.3% 37.7% 

Some of the time 56.1% 43.9% 66.0% 34.0% 

Seldom or never 28.6% 71.4% 34.3% 65.7% 
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Table 3. (a) Association between Mental stress and other characteristics including type of workers dur-
ing COVID-19; (b) Association between Physical stress and other characteristics including type of work-
ers during COVID-19. 

(a) 

Characteristics 

Mentally Stressed 

P-value* Most of the  
time N(%) 

Some of the  
time N(%) 

Seldom/Never 
N(%) 

Age 0.373 

24 - 30 11 (55) 7 (35) 2 (10)  

31 - 40 15 (34.9) 21 (48.8) 7 (16.3)  

41 - 50 13 (29.5) 21 (47.7) 10 (22.7)  

51 - 60 8 (23.5) 17 (50) 9 (26.5)  

Gender 0.003 

Male 8 (22.2) 14 (38.9) 14 (38.9)  

Female 39 (37.1) 52 (49.5) 14 (13.3)  

Nationality 0.520 

Irish 36 (35.6) 47 (46.5) 18 (17.8)  

Non-Irish 11 (27.5) 19 (47.5) 10 (25)  

Marital Status 0.215 

Single 12 (52.2) 7 (30.4) 4 (17.4)  

Married 31 (29.5) 51 (48.6) 23 (21.9)  

Others 4 (30.8) 8 (61.5) 1 (7.7)  

Designation 0.004 

Doctor 8 (18.6) 20 (46.5) 15 (34.9)  

Nurse 39 (39.8) 46 (46.9) 13 (13.3)  

Workplace Characteristics 0.000 

Frontline 35 (43.8) 37 (46.3) 8 (10)  

Second line 12 (19.7) 29 (47.5) 20 (32.8)  

Have ever got infected by Corona virus 0.229 

Yes 8 (42.1) 10 (52.6) 1 (5.3)  

No 39 (32) 56 (45.9) 27 (22.1)  

Worth the effort working in such difficult scenario of pandemic 0.017 

Yes 34 (31.8) 46 (43.0) 27 (25.2)  

No 13 (38.2) 20 (58.8) 1 (2.9)  

Depressed because of current situation 0.590 

Yes 18 (36.7) 20 (40.8) 11 (22.4)  

No 29 (31.5) 46 (50) 17 (18.5)  
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Continued 

Start or increase any substance abuse 0.520 

Yes 11 (27.5) 19 (47.5) 10 (25)  

No 36 (35.6) 47 (46.5) 18 (17.8)  

Ever have the fear of death while coming in contact with COVID-19 positive cases 0.400 

Yes 13 (28.3) 21 (45.7) 12 (26.1)  

No 34 (35.8) 45 (47.4) 16 (16.8)  

Psychological support is needed for frontline workers 0.322 

Yes 35 (31.5) 51 (45.9) 25 (22.5)  

No 12 (40) 15 (50) 3 (10)  

Worried about family members getting infected because of COVID-19 0.058 

Most of the time 23 (44.2) 22 (42.3) 7 (13.5)  

Some of the time 21 (30.4) 35 (50.7) 13 (18.8)  

Seldom or never 3 (15) 9 (45) 8 (40)  

Fear of catching the infection by working in hospital 0.008 

Most of the time 15 (55.6) 10 (37) 2 (7.4)  

Some of the time 27 (35.1) 35 (45.5) 15 (19.5)  

Seldom or never 5 (13.5) 21 (56.8) 11 (29.7)  

*Chi-square test. 

(b) 

Characteristics 

Physically Stressed 

P-value* Most of the  
time N (%) 

Some of the  
time N (%) 

Seldom/Never 
N (%) 

Age 0.467 

24 - 30 10 (50) 7 (35) 3 (15)  

31 - 40 16 (37.2) 17 (39.5) 10 (23.3)  

41 - 50 19 (43.2) 15 (34.1) 10 (22.7)  

51 - 60 8 (23.5) 14 (41.2) 12 (35.3)  

Continued 

Gender 0.348 

Male 13 (36.1) 11 (30.6) 12 (33.3)  

Female 40 (38.1) 42 (40) 23 (21.9)  

Nationality 0.865 

Irish 38 (37.6) 39 (38.6) 24 (23.8)  

Non-Irish 15 (37.5) 14 (35) 11 (27.5)  

Marital Status    0.521` 
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Continued 

Single 10 (43.5) 10 (43.5) 3 (13)  

Married 37 (35.2) 40 (38.1) 28 (26.7)  

Others 6 (46.2) 3 (23.1) 4 (30.8)  

Designation    0.047 

Doctor 11 (25.6) 16 (37.2) 16 (37.2)  

Nurse 42 (42.9) 37 (37.8) 19 (19.4)  

Workplace Characteristics 0.009 

Frontline 33 (41.3) 35 (43.8) 12 (15)  

Second line 20 (32.8) 18 (29.5) 23 (37.7)  

Ever got infected by Corona virus 0.309 

Yes 9 (47.4) 8 (42.1) 2 (10.5)  

No 44 (36.1) 45 (36.9) 33 (27)  

Worth the effort working in such difficult scenario of pandemic 0.05 

Yes 37 (34.6) 38 (35.5) 32 (29.9)  

No 16 (47.1) 15 (44.1) 3 (8.8)  

Feel depressed because of current situation 0.297 

Yes 21 (42.9) 14 (28.6) 14 (28.6)  

No 32 (34.8) 39 (42.4) 21 (22.8)  

Start or increase any substances during the lockdown 0.031 

Yes 16 (40) 9 (22.5) 15 (37.5)  

No 37 (36.6) 44 (43.6) 20 (19.8)  

Fear of death while coming in contact with COVID-19 positive cases 0.026 

Yes 14 (30.4) 14 (30.4) 18 (39.1)  

No 39 (41.1) 39 (41.1) 17 (17.9)  

Psychological support is needed for frontline workers to overcome stress due to pandemic 0.169 

Yes 42 (37.8) 38 (34.2) 31 (27.9)  

No 11 (36.7) 15 (50) 4 (13.3)  

Worried about family members getting infected because of your COVID-19 exposure 0.227 

Most of the time 22 (42.3) 21 (40.4) 9 (17.3)  

Some of the time 27 (39.1) 22 (31.9) 20 (29)  

Seldom or never 4 (20) 10 (50) 6 (30)  

Fear of catching the infection by working in hospital 0.000 

Most of the time 17 (63) 7 (25.9) 3 (11.1)  

Some of the time 31 (40.3) 31 (40.3) 15 (19.5)  

Seldom or never 5 (13.5) 15 (40.5) 17 (45.9)  

*Chi-square test. 
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Table 4. (a) Factors associated with mental stress among HCWs during COVID-19, using 
multivariable ordinal logistic regression approach. (b) Factors associated with Physical 
stress among HCWs during COVID-19, using multivariable ordinal logistic regression 
approach. 

(a) 

Characteristics 
Odds Ratio  

(OR) 

95% Confidence Interval (CI) 
P-value 

LCL UCL 

Gender 

Male 1    

Female 2.08 0.83 5.18 0.117 

Age 

24 - 30 1.74 1.34 0.72 0.469 

31 - 40 1.40 0.71 0.67 0.506 

41 - 50 1.24 0.58 0.46 0.649 

51 - 60 1    

Marital Status 

Single 1.26 0.30 5.38 0.755 

Married 1.05 0.32 3.39 0.939 

Others 1    

Workplace Characteristics 

Frontline 2.65 1.24 5.67 0.012 

Second-line 1    

Nationality 

Irish 1.29 0.57 2.90 0.541 

Non-Irish 1    

Designation 

Doctor 1    

Nurse 2.27 0.99 5.19 0.052 

Worry about family members getting infected because of your COVID-19 exposure 

Most of the time 4.34 1.34 14.05 0.014 

Some of the time 2.43 0.83 7.14 0.105 

Seldom or never 1    

Find it worth the effort working in such difficult scenario of pandemic 

Yes 1    

No 2.64 1.17 5.94 0.019 

/cut1 1.66 -0.20 3.53  

/cut2 4.30 2.30 6.30  
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(b) 

Characteristics 
Odds Ratio  

(OR) 

95% Confidence Interval (CI) 
P-value 

LCL UCL 

Gender 

Male 1    

Female 0.73 0.29 1.84 0.506 

Age 

24 - 30 1.78 0.42 7.59 0.438 

31 - 40 1.38 0.53 3.57 0.508 

41 - 50 1.96 0.79 4.83 0.144 

51 - 60 1    

Marital Status 

Single 1.17 0.26 5.29 0.836 

Married 0.95 0.27 3.26 0.929 

Others 1.00    

Workplace Characteristics 

Frontline 1.55 0.72 3.31 0.259 

Second-line 1    

Nationality 

Irish 1.02 0.46 2.25 0.96 

Non-Irish 1    

Designation 

Doctor 1    

Nurse 2.65 1.15 6.13 0.023 

Worry about family members getting infected because of your COVID-19 exposure 

Most of the time 2.40 0.78 7.37 0.125 

Some of the time 1.78 0.64 4.95 0.271 

Seldom or never 1    

Find it worth the effort working in such difficult scenario of pandemic 

Yes 1    

No 2.86 0.01 1.30 0.009 

/cut1 0.71 −1.10 2.53  

/cut2 2.54 0.68 4.41  

 
was 2.65 times higher than doctors, holding all other variables constant. Like 
mental stress, those HCWs, who did not find it worth the effort working in pan-
demic, had higher odds of being more physically stressed (OR: 2.86, CI: 0.01 - 
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1.30; p = 0.009). Here, we also observed that for frontline HCWs, the odds of 
being more physically stressed was 1.55 times (CI: 0.72 - 3.31; p = 0.26) that of 
the second-line HCWs. 

Optional results: 
_cut1—This is the estimated cut point on the latent variable used to differen-

tiate seldom/never stressed from some or most of the times when values of the 
predictor variables are evaluated at zero. 

_cut2—This is the estimated cut point on the latent variable used to differen-
tiate seldom/never or some of the times stressed from most of the times stressed 
when values of the predictor variables are evaluated at zero. 

DASS-21 Results: 
Based on Lovibond and Lovibond [53] percentile cut-offs of DASS-21 scale, 

Table 5 shows the prevalence of depression, anxiety and stress among front-line 
HCWs and second-line HCWs. Depression, anxiety and stress was overall more 
in front-line compared to second-line HCWs. The prevalence of mild to moder-
ate depression, anxiety and stress (DASS-21) in front-line HCWs was considera-
bly higher 3.80%, 11.39% and 1.27% respectively compared to second-line HCWs 
which was 1.61%, 1.61%, 0% respectively. 

Independent t-test for DASS-21: 
Table 6 shows collective outcome of independent t-test (two tail) carried out 

for front-line and second-line HCWs. The t (212) for DASS-21; depression, 
anxiety and stress were 2.04, 2.70 and 3.87 with p values of 0.0431, 0.0078, 0.0008 
respectively, illustrating 5% level of significance between front and second-line 
HCWs. In line with Cohen (1988) [57], the results show a moderate effect size  

 
Table 5. Prevalence of depression, anxiety and stress (Using DASS 21) among HCWs. 

Levels 
Depression Anxiety Stress 

Front-line Second-line Front-line Second-line Front-line Second-line 

Normal 0 91.14% 95.16% 74.68% 95.16% 91.14% 96.77% 

Mild 1 5.06% 3.23% 12.66% 3.23% 7.59% 3.23% 

Moderate 2 3.80% 1.61% 11.39% 1.61% 1.27% 0 

Severe 3 0 0 1.27% 0 0 0 

Extreme 4 0 0 0 0 0 0 

 
Table 6. Results of independent t-tests and effect size for depression, anxiety and stress. 

Variables 
Front Line HCWs Second Line HCWs T 

(212) 
P 

Cohen’s 
d Mean SD Mean SD 

DASS-21 Depression 4.29 3.39 3.16 3.09 2.04 0.0431 0.346 

DASS-21 Anxiety 4.43 3.77 2.90 2.68 2.70 0.0078 0.458 

DASS-21 Stress 7.85 4.48 5.39 3.87 3.87 0.0008 0.584 
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for depression and anxiety which was 0.346 and 0.458 respectively while a strong 
effect size of 0.584 for stress. 

Multi-variable Regression analysis for DASS-21: 
Table 7(a); In this multivariable regression analysis, depression was predicted 

by five factors namely; age, gender, marital status, designation and work area. The 
data is also represented in scatted plot Figure 2(a) & Figure 2(b). The results  

 
Table 7. (a) Summary of Multi-Variable Regression Analysis for Depression; (b) Sum-
mary of Multi-Variable Regression Analysis for Anxiety; (c) Summary of Multi-Variable 
Regression Analysis for Stress. 

(a) 

Predictors of 
DASS-21 

Depression 
Estimate 

95% Confidence 
Interval 

(LCL, UCL) 
Beta (b) p-value 

R-Square 
(Model) 

Sig. F 
(Model) 

(Intercept) 8.994 [5.193, 12.79]   

0.148 0.0005 

Age −0.091 [−0.148, −0.033] −0.264 0.002 

Gender 1.143 [−0.208, 2.494] 0.152 0.096 

Mar. Status −0.714 [−1.453, 0.025] −0.155 0.058 

Designation −0.522 [−1.801, 0.757] −0.073 0.421 

Work Area −0.725 [−1.808, 0.358] −0.110 0.188 

(b) 

Predictors of 
DASS-21 Anxiety 

Estimate 
95% Confidence 

Interval 
(LCL, UCL) 

Beta (b) P-value 
R-Square 
(Model) 

Sig. F 
(Model) 

(Intercept) 7.847 [3.909, 11.783]   

0.1437 0.0007 

Age −0.79 [−0.139, −0.019] −0.223 0.009 

Gender 1.286 [−0.113, 2.686] 0.165 0.071 

Marital Status −0.504 [−1.270, 0.261] −0.106 0.194 

Designation −0.160 [−1.485, 1.165] −0.022 0.811 

Work Area −1.184 [−2.306, −0.061] −0.173 0.038 

(c) 

Predictors of 
DASS-21 Stress 

Estimate 
95% Confidence 
Interval (LCL, 

UCL) 
Beta (b) p-value 

R-Square 
(Model) 

Sig. F 
(Model) 

(Intercept) 15.781 [10.808, 20.753]   

0.1704 0.0001 

Age −0.137 [−0.213, −0.0618] −0.301 0.0004 

Gender 0.731 [−1.037, 2.499] 0.073 0.414 

Mar. Status −0.195 [−1.162, 0.772] −0.032 0.690 

Designation −0.876 [−2.550, 0.797] 0.093 0.302 

Work Area −1.829 [−3.246, −0.410] −0.208 0.011 
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show that 14.8% of the variance in depression, can be accounted by five predictors 
collectively (F (5, 135) = 4.694, p = 0.001). Looking at the individual contributions 
of the predictors, the results show that age (b = −0.264, p = 0.002) and marital 
status (b = −0.155, p = 0.058) are statistically significant and negatively predict de-
pression. It also shows that not all factors contribute to depression in HCWs. 

Table 7(b); In this multivariable regression analysis anxiety was predicted by 
five factors namely; age, gender, marital status, designation and work area The 
data is also represented in scatted plot Figure 3(a) & Figure 3(b). Results show 
that 14.3%% of the variance in anxiety, can be accounted by five predictors col-
lectively, (F (5, 135) = 4.532, p = 0.001). Looking at the individual contributions  

 

 
Figure 2. Regression analysis for depression. 
 

 
Figure 3. Regression analysis for anxiety. 
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Figure 4. Regression analysis for stress. 
 

of the predictors, the results show that age (b = −0.223, p = 0.009) and work area 
(b = −0.173, p = 0.038) are statistically significant and negatively predict anxiety. 
It also shows that not all factors contribute to anxiety in HCWs. 

Table 7(c); In this multivariable regression analysis, stress is predicted by five 
factors namely; age, gender, marital status, designation and work area. The data 
is also represented in scatted plot Figure 4(a) & Figure 4(b). Results show that 
17.0%% of the variance in stress, can be accounted by five predictors collectively, 
(F (5, 135) = 5.547, p = 0.001). Looking at the individual contributions of the 
predictors, the results show that age (b = -0.301, p = 0.0004) and work area (b = 
−0.208, p = 0.011) are statistically significant and negatively predict anxiety. It 
also shows that not all factors contribute to stress in HCWs. 

4. Discussion 

This study assessed the prevalence of anxiety, depression and stress among 
HCWs of Portiuncula hospital, due to COVID-19 pandemic by the aid of a 
questionnaire and DASS 21 scale. COVID-19 pandemic threw HCWs in a state 
of physical and mental stress due to the wide spread of the deadly virus. 

The first aim of the study was to evaluate the magnitude of stress among 
HCWs. A recent study conducted by Lenzo et al. [42] depicted moderate to se-
vere levels of depression, anxiety and stress among HCWs. On the other-hand, 
our study revealed mild to moderate levels of stress, anxiety and depression in 
HCWs. Moreover, majority of HCWs (65.2%) also asserted that they were not 
depressed due to the current situation. The reason for this might be the avail-
ability of PPE, sanitizers, face masks and vaccination, which was prioritised for 
HCWs in Ireland. Also, the conduction of this study took place when there was a 
declining phase in COVID-19 cases in Ireland, that could be the reason for less 
distress. In line with literature, our study also found that nurses experience more 
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stress than doctors [22] [24] [27] [28] [43]. Increased number of stressed nurses 
may be attributed to the fact that almost 70% of the participants in our study 
were nurses. But at the same time, we appreciate that nurses have a close dealing 
and prolonged contact with patients as compared to doctors. 

The second aim of this study was to evaluate the personal and professional 
domains associated with stress among HCWs. Personal and family related fac-
tors were highlighted by various studies [24] [42] including our one, for causing 
stress among HCWs especially the frontlines. We found that most HCWs were 
married 105 (74.5%) and majority were worried and stressed about their family 
members getting infected by their exposure to COVID-19 patients. Contrary to 
our study findings, Ceri et al. [24] found that single HCWs were more depressed 
and stressed. A study done in China with 500 participants also showed opposite 
results to our study, that there is no association of stress with workplace and 
marital status [7]. These findings of our study could be explained by the fact that 
married people have more concerns and responsibilities towards family than 
singles. Another personal factor evaluated by our study was the initiation or in-
crease in substance use like alcohol and smoking by some of the HCWs 40 
(28.4%) to cope up with the tensed situation of pandemic. These harmful sub-
stances in turn are foreseen to have negative repercussions on their health. This 
data is critical to understand the factors associated with stress as well as the need 
for consideration of mental health of HCWs. Besides, at professional level, 
working in hospital environment was a reason for being stressed at “some of the 
times” that was 77 (54.6%). Additionally, majority of HCWs claimed that work-
ing and caring for COVID-19 patients was worth the effort. So, it can be said 
that working during pandemic was not the main stay of stress among HCWs but 
transmitting the infection to family was the leading concern. 

The third aim of this study was to compare the stress levels in frontline HCWs 
and second-line HCWs. A considerable level of stress was observed in HCWs 
working front-line compared to second-line HCWs during COVID-19 outbreak, 
which corresponds with findings of various other researches [24] [27] [42] [43] 
[44] [48]. In contrast to our findings, another study showed that HCWs and non- 
HCWs were equally affected by pandemic in terms of psychological well-being 
[26]. In terms of demographic characteristics our study findings coincides with 
several other studies [24] [27] [43] that majority participants were females and 
nurses working frontline. Similar to study done by Barello et al. [45] our study 
also explored that three quarter of frontline HCWs (74.4%) were “most of the 
times” mentally distressed compared to just a quarter of second-line HCWs 
(24.5%). The possible reason of increased stress among frontline workers could 
be the fear of catching infection due to their daily exposure with COVID-19 pa-
tients and transmitting it to their family. Moreover” it was worth noting that 
front-line nurses were more stressed than doctors and second-line nurses. It is 
because front-line nurses are the people who deal with the patient in first place. 
Additionally, our study found out that most HCWs were from the age group 31 
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to 50 years, increased stress could be attributed to the fact that at this age, spouse 
and children are usually living in the same house, so the concern of transmitting 
infection is more. Another finding evaluated by our study was the increased 
physical stress among frontline workers compared to second-line workers that 
was (62.3%) and (37.7%) respectively. The reason behind this finding could be 
the surge in COVID-19 patients, who are treated in first place by frontline 
HCWs. 

Despite of distress, this study examined majority (almost 75%) HCWs affirmed 
that it was worth working in such havoc times. Contrary to our findings a study 
done in India found that HCWs were stigmatised working during COVID019 be-
cause of harassment done to them by public [20]. This positive attitude of HCWs 
in Ireland, could be relayed back to the appreciation they got from people and 
government during pandemic. HCWs were facilitated in hospitals, provided 
PPE, sanitizers, face masks and were given supremacy for vaccine jabs. Fortu-
nately, the HCWs in Ireland were not separated from their families during pan-
demic compared to some other countries like Turkey, where HCWs had to stay 
away from families for more than a week that showed negative repercussions on 
their mental health [24]. 

Furthermore, in this study more than three quarter of HCWs stated that phy-
cological support is mandatory to overcome the stress caused by COVID-19 
pandemic. A previous study done on Ebola outbreak survivors has revealed that 
post-traumatic stress is amongst the main aftermaths of pandemic and need a 
strong focus [36]. There is definitely a need to psychologically support the real 
heroes who are working day and night in this battle against COVID-19 pan-
demic. Our study also found out negative but statistically significant association 
between stress/anxiety with age and workplace whereas depression was nega-
tively associated with age and marital status. The findings of our study provide 
valuable information about physiological well-being of HCWs during COVID-19 
pandemic. This information can help government, policy makers and health or-
ganisations to prioritise mental health in times of infectious disease outbreak. 
Interventions and guidelines focusing and addressing the mental health of 
HCWs are mandatory. This study only emphasises on caring for psychological 
well-being of HCWs, and does not mention any suggestions for mental health 
problems. 

Recommendations 

Future researches with longitudinal studies are recommended to assess the 
long-term psychological consequences of COVID-19 outbreak on HCWs. With 
the past awareness of post-traumatic stress from Ebola and SARS outbreak, it is 
integral that nations and health organisations take a proactive role in addressing 
the distress due to COVID-19 pandemic. Provision of psychological aid to HCWs, 
brief interventions, self-care, team and administration support may show fa-
vourable results [58] [59]. 

https://doi.org/10.4236/oalib.1108507


A. Goni et al. 
 

 

DOI: 10.4236/oalib.1108507 24 Open Access Library Journal 
 

Limitations 

The study has several limitations that need to be acknowledged. First, the study 
was conducted in an acute setting hospital where there was limited number of 
staff. Moreover, probability of selection bias is there as convenience sampling 
was done. Second, the study was conducted at a point when all the HCWs were 
already been vaccinated and stress levels were low in contrast to the initial pan-
demic stage. The third limitation of this study was the use of Cross-sectional study 
design, which did not ascertain the causal relationship between variables. There-
fore, further research is warranted in this arena using longitudinal studies for bet-
ter clarification of mental-health effects of COVID-19 pandemic on HCWs. 

5. Conclusion 

Our study acknowledged the prevalence of mild to moderate levels of anxiety, 
depression and stress among HCWs due to COVID-19 pandemic. Various pre-
dictors for increased distress have been highlighted like middle-age, nurses, fe-
males, married and working frontline. The study also found that frontline 
HCWs were both physically and mentally stressed compared to second-line 
HCWs. Although, HCWs found it worth the effort by working and caring for 
COVID-19 patients, the most worrisome concern was transmission of infection 
to their loved ones. In accordance with HCW suggestions, this study also em-
phasises on addressing the phycological well-being of real heroes, who are bat-
tling the fight against COVID-19. 
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