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Abstract

Background: Healthcare workers (HCWs) have found themselves and their families more susceptible to contract-
ing COVID-19. This puts them at a higher risk of psychological distress, which may compromise patient care. In this
study, we aim to explore the risk perceptions and psychological distress between HCWs and non-healthcare workers
(NHCWs) in Pakistan.

Methods: A cross-sectional study was conducted using an online self-administered questionnaire. Psychological
distress was assessed through The Hospital Anxiety and Depression Scale (HADS). Comparisons were made between
HCW:s (front/backend, students/graduates) and NHCWs related to risk perceptions and stress levels related to COVID-
19. Following tests for normality (Shapiro-Wilk test), variables that fulfilled the normality assumption were compared
using the independent samples t-test, while for other variables Mann-Whitney U-test was employed. Pearson Chi-
square test was used to compare categorical data. Multiple logistic regression techniques examined the association
of participant age, gender, household income, and the presence of COVID-19 symptoms with depression and anxiety
levels.

Results: Data from 1406 respondents (507 HCWs and 899 NHCWs) were analyzed. No significant difference was
observed between HCWs and NHCWs' perception of susceptibility and severity towards COVID-19. While healthcare
graduates perceived themselves (80% graduates vs 66% students, p-value 0.011) and their family (82% graduates vs
67% students, p-value 0.008) to be more susceptible to COVID-19, they were less likely to experience depression than
students. Frontline HCWs involved in direct patient care perceived themselves (83% frontline vs. 70% backend, p-value
0.003) and their family (84% frontline vs. 72% backend, p-value 0.006) as more susceptible to COVID-19 than backend
healthcare professionals. Over half of the respondents were anxious (54% HCWs and 55% NHCWs). Female gender,
younger age, lower income, and having COVID-19 related symptoms had a significant effect on the anxiety levels of
both HCWs and NHCWs.

Conclusion: Frontline HCWs, young people, women, and individuals with lower income were at a higher risk of
psychological distress due to the pandemic. Government policies should thus be directed at ensuring the mental
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well-being of frontline HCWs and improving their satisfaction to strengthen the health care delivery system. The find-
ings suggest the need to provide mental health support for health workers.

Keywords: COVID-19, Healthcare workers, Risk perception, Anxiety, Depression, Psychological distress

Background

The world has grappled with COVID-19 since the first
case was diagnosed in Wuhan, China [1]. This has
resulted in a global socio-economic crisis and challenged
healthcare systems throughout the world. Healthcare
workers (HCWs) are at constant risk of many infec-
tious diseases due to the nature of their occupation as
evidenced by the previous severe acute respiratory syn-
drome (SARS) and SARS-coronavirus (SARS-CoV)
outbreaks [2—4]. A major concern in the country is the
impact of COVID-19 on healthcare workers (HCWs),
who are at high risk during novel disease outbreaks.
HCWs around the world are at the forefront in screen-
ing, quarantining, and managing actual and suspected
COVID-19 patients, creating awareness about risks, and
advocating for preventive measures [5]. However, not all
HCWs are at an equal risk of contracting the COVID-19
infection. In a recent systematic review, frontline HCWs
with increased face-to-face interactions, exposure to
COVID-19 positive patients, and those working in health
facilities designated as treatment centers were shown to
have higher infection rates compared to non-front line
HCWs [6].

Increased anxiety and depression among frontline
healthcare professionals is also a common feature in epi-
demics [7, 8]. Experience from severe acute respiratory
syndrome (SARS) and HIN1 outbreaks highlights how
large-scale epidemics and pandemics have a severe psy-
chological strain on healthcare professionals, especially
those working on the frontline [9, 10]. Compared to the
general public, HCWs face more personal worries such
as greater infection risk to self and others and psycho-
logical concerns regarding the well-being of their family
members [11]. There are disparities in terms of the psy-
chological impact of COVID-19 on HCWs depending
on their level of patient care. A study among healthcare
professionals in a tertiary infectious disease hospital for
COVID-19 in China also revealed a high incidence of
anxiety and stress disorders among frontline medical
staff, with a higher incidence of anxiety among nurses
than doctors [12].

The utility of online surveys to assess psychological dis-
tress caused by COVID-19 has proven to be efficient and
effective in recruiting large and diverse samples of literate
respondents. Social media platforms have thus aided in
scientific data collection when other methods of recruit-
ment are no longer safe, practical, and economically

feasible. One such study in Hong Kong was developed
through Google Forms, which was emailed to councilors
of the 18 districts in the region. Although the authors
acknowledge the under-sampling of individuals without
internet access, Google Forms was the only feasible tool
for data collection during this initial phase of COVID to
understand early community response to the pandemic
[13].

In contrast to Hong Kong, the scale of the COVID-19
health crisis is a bigger concern in a resource-limited
country like Pakistan, where psychological morbidity
especially in the healthcare community may compromise
the quality of care and health care services. Prevention
remains the mainstay in the treatment and contain-
ment of the pandemic, requiring people at large to prac-
tice COVID-19 mitigating behaviors. As a result, it also
becomes important to study the public response in the
early phase of the pandemic when the nature of the threat
is usually ambiguous. This can help to develop strategies
to cope with the pandemic. Identifying vulnerable sub-
groups for psychological distress will help in strengthen-
ing health service delivery with targeted interventions.

Unlike Hong Kong which had experience with past
pandemics like SARS, it was the first time Pakistan was
exposed to a pandemic which began in the first quar-
ter of 2020. Hence, we used the same tool as was used
in the study conducted in Hong Kong [13] to understand
the first impressions, behavioral responses, stress lev-
els of various population subsets (including both health
and non-health workforce) to devise appropriate policy
interventions.

Using an online approach, this study aims to assess
perceived severity, susceptibility, and anxiety lev-
els of HCWS in comparison to non-healthcare work-
ers (NHCWs). Furthermore, we explore vulnerable
subgroups in the healthcare population with regard to
training status, age, gender, income, and level of patient
care. This study is unique in Pakistan for targeting HCWs
and NHCWs during the early stage of the pandemic.

Materials and methods

Study design, setting, and data collection instrument

A cross-sectional online survey was carried out in May
2020 using a survey tool developed over Google Forms
(please refer to Additional file 1). This is a reliable tool as
it has been used in the previously mentioned study, con-
ducted in Hong Kong [13]. For contextual relevance, the
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tool was pretested with 10 individuals who had internet
access. Of these, five were HCWs who either had or were
working towards a health-related degree and five were
NHCWs—literate individuals but not involved in the
medical or allied fields. Following the pretesting, a link to
the final questionnaire was shared through social media
channels of the Aga Khan University (AKU), Pakistan,
which included Facebook, Twitter, and LinkedIn. The
survey link was also reposted on the Facebook page of
AKU. The online survey link remained active for 2 weeks.

Data were collected through an online self-adminis-
tered semi-structured questionnaire designed separately
in English and Urdu (national language). Respondents
were directed to questions regarding their demograph-
ics (including gender, age, level of education, household
income, permanent city of residence) and recent travel
history. This was followed by questions about their health
status in the past 14 days and whether they experienced
any symptoms of illness. Next, they were asked to rate
the severity of COVID-19 symptoms and their perceived
chance of survival if infected with the disease. This was
then followed by questions on how likely one considered
their families and themselves to be infected with COVID-
19 if no preventive measures were taken. Responses were
captured using a five-point Likert Scale to provide a
range of responses to a given question or statement [14].
Five categories of responses were used, ranging from
strongly disagree to strongly agree.

Participants’ mental health was assessed using the vali-
dated Hospital Anxiety and Depression Scale (HADS).
This scale has two subscales to assess for anxiety (HADS-
A) and depression (HADS-D). Each subscale has a mini-
mum possible score of 0 and a maximum of 21. A score
of eight or above indicates anxiety or depression [14].
Respondents were also asked about the psychological
impact of COVID-19 on their job, personal life, sleep,
and eating habits.

HCWs also provided information on their field of work,
educational status (graduate or student), level of patient
care (frontline vs. backend), and their perception of gov-
ernmental measures to combat COVID-19.

Study participants

Eligibility for enrollment in the study was assessed on
the first page of the Google Form. Respondents were
recruited as study participants if they were aged 18 or
above, were residing in Pakistan for at least 5 days a week
over the last month (April to May 2020), and were will-
ing to participate in the survey. Participants who met
the above-stated eligibility criteria, and consented to
participate were able to further navigate the study tool.
Respondents found ineligible or those not willing to
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consent were redirected to a thank you message, and fur-
ther access to the tool was halted.

After going through the screening questions and
providing consent, participants were categorized into
NHCWs and HCWs. Those without basic (Bachelor
level) training in any health or allied field were catego-
rized as NHCWs, whereas respondents having formal
training (students or graduates) in Medicine, Nursing,
Pharmacy, Dentistry, Physiotherapy, Laboratory Technol-
ogy or Allied Health Sciences including but not limited
to homeopathy and Hikmat (alternative systems of medi-
cine) were categorized as HCWs. While this definition
excluded support staff working in health, such as ward
attendants, laundry staff, as well as food and catering
services; evidence suggests that the demographic charac-
teristics of the latter group may preclude internet accessi-
bility, or may indicate a level of language comprehension
below what is required to respond to such a study [15,
16]. Perceptions of junior ancillary staff in hospitals are
better assessed through direct face-to-face interactions/
interviews, especially when participants have variable
ability to read and understand questions [17]. Conduct-
ing such face-to-face interviews was outside the realm
of this study due to the social distancing requirements
imposed by the pandemic.

HCWs were further categorized into frontline and
backend HCWs. Frontline HCWs included all those pro-
fessionals who are involved in patients’ direct bedside
medical care. Backend HCWs included those who are
currently not involved in clinical bedside care, includ-
ing undergraduate students of Medicine, Nursing, and
HCWs employed in the fields of Pharmacy, Dentistry,
Physiotherapy, Laboratory Technology, Allied Health Sci-
ences, etc.

Statistical analysis

Data collected from respondents were directly stored
in Google Spreadsheets and later imported to Micro-
soft Excel and Statistical Package for the Social Sciences
(SPSS) Version 21 (IBM Corp). Data were cleaned, coded,
and analyzed using SPSS. Descriptive analyses were
performed and results were tabulated as numbers (per-
centages) for qualitative variables and mean (+ standard
deviation) for quantitative variables.

Comparisons were made between HCWs (front/back-
end, students/graduates) and NHCWs related to risk
perceptions and stress levels related to COVID-19. Fol-
lowing tests for normality (Shapiro—Wilk test), variables
that fulfilled the normality assumption (mean HADS
scores) were compared using the independent samples
t-test, while for other variables (perceived disease sus-
ceptibility and severity, the impact of COVID-19 on
sleeping/eating/smoking/drug usage habits, satisfaction
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with government measures) Mann—Whitney U-test was
employed. Pearson Chi-square test was used to compare
categorical data, such as normal versus abnormal HADS
scores and adoption of precautionary measures.

Multiple logistic regression techniques were used to
further examine the association of anxiety and depression
among HCWs vs NHCWs with regard to participant age,
gender, household income, and presence of symptoms.
All predictors were entered using a stepwise approach
to adjust for the effect of confounding. The results of the
multivariable analysis are reported as adjusted OR with
95% CI. A two-sided level of significance was used and
any association with a p-value less than 0.05 was consid-
ered statistically significant.

Results

Among the 507 HCWs and 899 NHCWs, a majority
of the respondents were males (53% HCWs and 72%
NHCWs), below the age of 35 years (78% HCWs and
61% NHCWs), were permanent residents of Karachi
(49% HCWs and 50% NHCWs), and had a household
income of less than or equal to Pakistani Rupee (PKR)
40,000 (22% HCWs and 27% NHCWs) (refer to Table 1).
More than half of the HCWs (54%) belonged to the field
of Medicine. Among healthcare graduates, 36% were
currently working in a hospital, ward, or clinic (refer to
Table 2). For raw and de-identified data, please refer to
Additional file 2.

Perceived severity and susceptibility for COVID-19

No significant difference was observed between HCWs
and NHCWSs’ perception of susceptibility and severity
towards COVID-19 (Table 3). About three-fourths of the
respondents perceived that they (75% HCWs and 71%
NHCWs, p-value 0.506) and their families (77% HCWs
and 71% NHCWs, p-value 0.539) might get sick if they do
not take preventive measures. Similarly, several respond-
ents considered the symptoms of COVID-19 (if infected)
as serious (46% HCWs and 38% NHCWs, p-value 0.916).
Furthermore, most respondents thought that one could
survive a COVID-19 infection (HCWs 70% and NHCW's
66%, p-value 0.807).

A significant difference was seen between the health-
care students’ and graduates’ perception of susceptibility
and severity towards COVID-19. Healthcare gradu-
ates perceived themselves (80% graduates vs 66% stu-
dents, p-value 0.011) and their families (82% graduates
vs 67% students, p-value 0.008) to be more susceptible to
COVID-19 than the healthcare students. Similarly, com-
pared to students, fewer graduates perceived the disease
to be severe (53% students vs. 42% graduates, p-value
0.040).
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Table 1 Socio-demographic characteristics of the respondents

Characteristics HCWs NHCWs
n=507 n=899
No. (%) No. (%)
Gender
Male 269 (53.1) 644 (71.7)
Female 235(46.3) 243 (27.0)
Prefer not to disclose 3(0.6) 12(1.3)
Age
18-24 years 220(434) 239 (26.6)
25-34 years 173 (34.1) 309 (34.4)
35-44 years 69 (13.6) 213(23.7)
45-54 years 31(6.1) 73(8.1)
55 or above 14 (2.8) 61(6.8)
Prefer not to disclose 0 4(04)
Education
Up to Matric/O-Levels 18 (2.0)
Intermediate/A-Levels/International Bac- 110(12.2)
calaureate
Post-intermediate: Diploma/Certificate 22 (2.5)
Bachelor or above 743 (82.6)
Prefer not to disclose 6(0.7)
Household incomes
PKR 40,000 or below 73 (22.4) 246 (27.4)
PKR 40,001-PKR 80,000 70 (21.4) 176 (19.6)
PKR 80,001-PKR 120,000 50(15.4) 156 (17.3)
>PKR 120,001 56 (17.2) 142 (15.8)
Prefer not to disclose 77 (23.6) 179 (19.9)
Permanent residence
a. Karachi 249 (49.1) 451 (50.2)
b. Lahore 46 (9.0) 82 (9.0
c. Islamabad 24 (4.8) 61(6.8)
d. Peshawar 30(5.9) 23 (2.6)
e. Quetta 8(1.6) 7 (0.8)
f. Hyderabad 21(4.2) 32(3.6)
g. Other cities of Pakistan 129 (25.4) 243 (27.0)

A significant difference was also seen between frontline
and backend HCWSs’ perception of their susceptibility
towards COVID-19. Frontline HCWs perceived them-
selves (83% frontline vs. 70% backend, p-value 0.003)
and their family (84% frontline vs. 72% backend, p-value
0.006) as being more susceptible to COVID-19 than
backend HCWs. However, compared to those on the
frontline, more backend HCWs perceived the disease to
be severe (p-value 0.045) (refer to Table 3).

Psychological distress in HCWs and NHCWs

More than half of the respondents were found to be
either anxious, (54% HCWs and 55% NHCWs, p-value
0.697) or depressed (54% HCWs and 57% NHCWs,
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Table 2 HCWs' field, training status, and current work status

(n=507)
Characteristics No. (%)
Healthcare field
Medicine 274 (54.0)
Nursing 52(10.3)
Pharmacy 42(8.3)
Dentistry 21(4.0)
Physiotherapy 24.(4.7)
Laboratory Technology or Allied Health Sciences 87(17.2)
Others 7(14)
Training status
Student 181 (35.7)
Graduate 326 (64.3)
Current work status of graduate HCWs
Working in hospital/ward/clinic 117 (35.9)
Working from home (online/telephone, etc) 49 (15.0)
Working in office setting 28(8.6)
Unpaid leave 28 (8.6)
Paid leave 18 (5.5)
Not working 86 (26.4)

p-value 0.282) as indicated by the HADS scores. No sig-
nificant difference was seen in the anxiety and depression
levels of HCWs and NHCWs (Table 4).

The incidence of depression was significantly higher
among healthcare students compared to healthcare
graduates (HADS-D: Mean (SD): 8.40 (3.45) in students;
7.72 (3.80) in graduates, p-value 0.047). Around 62% of
healthcare students and 49% of graduates had depression
(p-value 0.003).

A significant difference was noted between frontline
and backend HCWSs’ perceptions about the impact of
COVID-19 on their personal life (75% frontline vs. 58%
backend HCWss, p-value <0.001). However, no significant
difference was reported between HCWs’ and NHCWs’
perceived impact of COVID-19 on their jobs, per-
sonal life, sleeping pattern, and or eating habits (refer to
Table 4).

Predictors of psychological distress in HCWs and NHCWs

Gender, age, and presence of symptoms had significant
associations with anxiety among HCWs (Table 5). The
odds of female HCWs experiencing anxiety were nearly
twice as compared to male HCWs (aOR: 2.34, 95% CI
1.37-3.99, p-value 0.002). The odds of younger HCW5s
(age between 25 and 34 years) experiencing anxiety were
nearly three times that of HCWs above the age of 55
(aOR 3.44, 95% CI 1.30-9.09, p-value: 0.013). The odds
of HCWs with COVID-19 related symptoms experienc-
ing anxiety was 2.09 times compared to HCWs without
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symptoms (aOR: 2.09, 95% CI 1.01-4.32, p-value: 0.046)
(refer to Table 5).

Similarly, gender, age, household income, and pres-
ence of symptoms were positively associated with
anxiety among NHCWs. The odds of female NHCWs
experiencing anxiety was 1.62 times more than their
male counterparts (aOR: 1.62, 95% CI 1.12-2.35, p-value
0.010). The odds of younger NHCWs (25-34 years)
experiencing anxiety were nearly three times more
than NHCWs of 45 years or above (aOR 2.84, 95% CI
1.75-4.62, p-value: <0.001). The odds of NHCWs with
an income level of 60,001-120,000 PKR to experience
anxiety was 2.22 times more than NHCWs having house-
hold income>PKR 120,000 PKR (aOR: 2.22, 95% CI
1.42-3.48, p-value: <0.001). NHCWs having COVID-19
related symptoms were 1.98 times more likely to have
anxiety than HCWs without symptoms (aOR: 1.98; 95%
CI 1.34-2.94, p-value: 0.001) (refer to Table 5).

Furthermore, the presence of symptoms was positively
associated with depression among HCWs (aOR: 2.72;
95% CI 1.34-5.55, p-value: 0.006). Household income had
a positive association with depression among NHCWs.
The odds of NHCWs with an income level of 60,001—
120,000 PKR experiencing depression was nearly twice in
comparison to NHCWs having household income > PKR
120,000 PKR (aOR: 2.29, 95% CI 1.48-3.54, p-value:
<0.001) (refer to Table 5).

Adoption of precautionary measures

Significantly more HCWs reported wearing face masks
(94% HCWs vs. 91% NHCWs, p-value 0.012), avoid-
ing visiting meat shops or markets (77% HCWs vs. 66%
NHCWs, p-value<0.001) than NHCWs. Moreover,
significantly fewer HCWs reported that they refrain
from going to hospitals or clinics (60% HCWs vs. 81%
NHCWs, p-value <0.001) and work (55% HCWs vs. 66%
NHCWs, p-value <0.001) compared to NHCWs.

Additionally, there was a significant difference between
healthcare students’ and graduates’ adoption of some
precautionary measures such as washing their hands with
soap/sanitizer frequently (96% students vs. 99% gradu-
ates, p-value 0.001), avoiding going out (87% students vs.
73% graduates, p-value 0.003), and refraining from going
to hospital or clinic (80% students vs. 50% graduates,
p-value<0.001).

Similarly, a significant difference was noted between
frontline and backend HCWs in the adoption of some
precautionary measures such as refraining from going
to hospital or clinic (45% frontline vs. 72% backend,
p-value<0.001) and avoiding going to work (37% front-
line vs. 68% backend, p-value<0.00). Frontline work-
ers were more likely to report washing their hands with
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Table 4 Perceived psychological impact of COVID-19
Variables HCWs NHCWs  HCWsvs HCW HCW Students Frontline Backend Frontline
NHCWs students graduates Vs HCWs HCWs vs backend
n=507 n=899 n=181 n=326 graduates |, _5q¢ n=290
No. (%) No. (%)  p-value No. (%) No. (%) p-value No. (%) No. (%) p-value
Anxiety (HADS-A Score cut-off > 6)
Normal 235 (46.4) 407 (45.3) 0.697* 78 (43.1) 157 (48.2) 0.273* 96 (44.4) 139 (47.8) 0.458*
Abnormal 272 (53.6) 492 (54.7) 103 (56.9) 169 (51.8) 120 (55.6) 152 (52.2)
Mean (SD)  6.07 (3.56) 634 (3.65) 0.177' 6.25 (3.33) 5.98 (3.69) 0409" 6.9 (3.60) 5.98 (3.54) 0.509"
Depression (HADS-D Score cut-off > 8)
Normal 235 (464) 390 (434) 0.282* 68 (37.6) 167 (51.2) 0.003* 109 (50.5) 126 (43.3) 0.110*
Abnormal 272 (53.6) 509 (56.6) 113 (62.4) 159 (48.8) 107 (49.5) 165 (56.7)
Mean (SD)  7.97 (369) 826(3.83) 0.163" 840 (3.45) 7.72 (3.80) 0.047" 769 (3.92) 8.18 (3.50) 0.139"
COVID-19 will affect my job
Agree 315(62.3) 529 (588) 0.592F 105 (58.3) 210 (64.4) 0.844* 146 (67.6) 169 (58.4) 0.250°
Neutral 65(12.8) 167 (18.6) 28(15.6) 37(11.4) 26(12.0) 39(134)
Disagree 113(22.3) 168(18.7) 39(21.7) 74 (22.7) 41 (19.0) 72 (24.8)
Don'tknow 13 (26) 35(3.9) 8(44) 5(1.5) 3(14) 10 (3.4)
COVID-19 will affect my personal life
Agree 331(653) 561 (624) 0877 112(61.9) 219(67.2) 0.260* 161 (74.5) 170 (58.4) <0.001*
Neutral 70(13.8) 176(19.6) 26 (14.4) 44 (13.5) 23 (10.6) 47 (16.2)
Disagree 101 (19.9) 149 (16.6) 41 (22.6) 60 (184) 31(144) 70 (24.1)
Don't know 5(1.0) 13(1.4) 2(1.1) 3(0.9) 1(0.5) 4(1.3)
COVID-19 has affected my sleeping pattern
Agree 175 (345) 374 (416) 0060 63 (34.8) 112 (344) 0324 79 (36.6) 96 (33.0) 0616
Neutral 90 (17.8) 150(16.7) 33(18.2) 57 (17.5) 33(15.3) 57 (19.6)
Disagree 220 (434) 351(39.0) 74 (40.9) 146 (44.8) 97 (44.9) 123 (42.3)
Don't know 22 (4.3) 24.(2.7) 11 (6.1) 11 (3.3) 7(3.2) 15 (5.1)
COVID-19 has affected my eating habits
Agree 167 (33.0) 335(37.3) 0.108* 68 (37.6) 99 (30.5) 0.100* 69 (32.2) 98 (33.7) 03027
Neutral 88(17.4) 165 (184) 29 (16.0) 59(18.2) 36 (16.7) 52(17.9)
Disagree 236 (46.6) 378(42.0) 77 (42.5) 159 (48.8) 105 (48.8) 131 (45.0)
Don't know 15 (3.0) 21(2.3) 7(3.9) 8(2.5) 5(2.3) 10 (3.4)
I might start/increase smoking cigarettes
Agree 54(10.7) 78(87) 0461F 20(11.1) 34(104) 0.675 27 (12.5) 27 (9.3) 0429
Neutral 32(6.3) 89 (9.9) 10 (5.5) 9(5.8) 3(6.0) 19 (6.5)
Disagree 397 (783) 692 (77.0) 141 (77.9) 256 (78.5) 166 (76.9) 231 (79.4)
Don't know 24 (4.7) 40 (4.4) 10 (5.5) 4(4.3) 0 (4.6) 14 (4.8)
I might start/increase the use of recreational drugs
Agree 34 (6 7) 38(42) 0.154 11 (6.1) 23(7.1) 0.393 19 (8.8) 15 (5.2) 0.307%
Neutral 1(6.1) 61(6.8) 6(3.3) 25(7.6) 12 (5.6) 19 (6.5)
Disagree 419 (82 6) 757 (84.2) 153 (84.5) 266 (81.6) 177 (81.9) 242 (83.1)
Don't know 23 (4.6) 43(4.8) 11(6.1) 12 (3.7) 8(3.7) 15(5.2)

Bold figures are significant

Percentages of categories “agree/ strongly agree” were merged into category “agree’, and categories “disagree/strongly disagree” were merged into “disagree”

" Pearson Chi-square test
*Independent-samples t-test
* Mann-Whitney test
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Table 5 Predictors of anxiety and depression
Variable Anxiety Depression
HCWs (n=507) NHCWs (n=2899) HCWs NHCWs
aOR? (95% Cl) p-value aOR®(95%Cl) p-value aOR?(95%Cl) p-value aOR?(95%Cl) p-value
Gender
Female 234 (1.37-3.99) 0.002 1.62(1.12-2.35) 0.010 1.53(0.90-258) 0.115 141 (0.98-2.02) 0.065
Male Reference Reference Reference Reference
Age
18-24 years 352(1.19-1042) 0.023 253(1.51-4.23) <0.001 1.00(0.37-2.71)  1.000 1.38(0.84-2.27) 0.209
25-34 years 344 (1.30-9.09) 0.013 2.84(1.75-462) <0.001 1.72(0.72-4.11) 0.219 1.26 (0.79-2.01) 0325
35-44 years 468 (1.63-13.47) 0.004 221 (1.31-3.70) 0.003 1.01(039-264) 0978 1.66 (1.00-2.76) 0.050
45 years or above Reference Reference Reference Reference
Household incomes
< PKR 60,000 1.30(0.62-2.71) 0491 161 (1.06-243) 0.024 1.12(054-232) 0.762 1.58 (1.06-2.36) 0.026
PKR 60,001-PKR 120,000  1.35 (0.64-2.84) 0430 2.22(142-348) <0.001 1.25(0.61-2.57) 0.548 229(1.48-3.54) <0.001
>PKR 120,000 Reference Reference Reference Reference
Presence of COVID-19 related symptoms
Yes 2.09(1.01-4.32) 0.046 1.98 (1.34-2.94) 0.001 2.72(1.34-555) 0.006 1.41 (0.96-2.06) 0.077
No Reference Reference Reference Reference

Bold figures are significant

2 Adjusted for gender, age, household income, and presence of COVID-19 related symptoms

soap/sanitizer frequently (100% frontline vs. 97% back-
end, p-value 0.009) (refer to Table 6).

Satisfaction with government measures
Among participants who responded, HCWs were sig-
nificantly more dissatisfied than NHCWs with the avail-
ability of Personal Protective Equipment (62% HCWs vs.
46% NHCWs, p-value<0.001), testing kits (49% HCWs
vs. 41% NHCWs, p-value 0.028), and screening facilities
(54% HCWs vs. 42% NHCWs, p-value<0.001). Please
refer to Table 7

Similarly, compared to healthcare students, graduates
were significantly more dissatisfied with screening facili-
ties (57% graduates vs. 49% students, p-value 0.016), test-
ing kits (52% graduates vs. 43% students, p-value 0.016),
and quarantine facilities (49% graduates vs. 38% students,
p-value 0.012).

Discussion

This study shows that frontline HCWs, healthcare stu-
dents, young people, women, and individuals with lower
income in Pakistan were at a higher risk of psychologi-
cal distress due to the pandemic. The findings indicate
that almost three-quarters of both HCWs and NHCWs
considered themselves susceptible to contract COVID-
19. Healthcare graduates perceived themselves and their
families to be more susceptible to COVID-19 and consid-
ered the disease to have a higher severity than students.

However, students experienced depression symptoms
more frequently.

Other studies in Pakistan conducted during the same
time frame as our study corroborate our findings.
One study in Karachi shows that HCWS experienced
increased anxiety due to the fear of acquiring infec-
tion and transmitting it to their family members [18].
Other recent studies in Pakistan have mostly examined
anxiety, depression, and stress, as well as perceptions
about COVID-19 in other subsets of the population. For
instance among university students in Pakistan the level
of stress/anxiety was approximately 54% [19] which is
very close to what we found in our study.

The latest Gallup survey (2021) in Pakistan shows that
approximately half of the Pakistanis in urban areas con-
tinue to be worried if people around them do not wear
masks in public [20]. This study is therefore unique in
its targeting of Pakistan’s HCWs and NHCWs together
in a comparative manner during the early stage of the
pandemic. Our study further compares various subsets
of population, viz. frontline versus backend health care
workers and students versus graduates in health care.
Moreover, a large survey assessing anxiety and depres-
sion symptoms in United States found that people were
equally anxious at the start of the pandemic as they were
in August 2021 [21]. Thus, while this study was con-
ducted during the first wave of the pandemic, given the
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Table 6 Adoption of precautions by the respondents (number of respondents answering “yes”)

HCWs NHCWs  HCWs vs

NHCWs

healthcare
students

n=181

Precautions

n=507 n=899

No. (%) No.(%) p-value* No. (%)

Backend
NHCWs

n=290

Frontline
vs backend

Frontline
NHCWs

n=216

Healthcare Students
graduates vs
n=326 graduates

No. (%) p-value* No. (%) No. (%) p-value*

1. Wear face 0.012

masks

2.Wash hands
frequently (with
soap or hand
sanitizer)

475(93.7) 815(90.7) 161 (89.0)

497 (98.0) 884(983) 0.756 173 (95.6)

3. Avoid con- 470(92.7) 825(91.8) 0597 163 (90.1)

tacting people
who have fever
or respiratory
symptoms

4.Avoid going  397(783) 679(75.5)  0.089 158 (87.3)

out

5.Avoid going 391 (77.1) 592 (65.9) <0.001 142 (78.5)
to meat shops/

market

6. Avoid going 306 (604) 728 (81.0) <0.001 144 (79.6)
to hospital or
clinic

7. Avoid taking
public trans-

portation

456 (89.9) 838(93.2) <0.021 165 (91.2)

8. Avoid going 277 (54.6) 594 (66.1) <0.001 137 (75.7)

to work

9.Avoid going  382(753) 811(90.2)  0.001 154 (85.1)
to school or

avoid letting

children go to

school
10. Avoid inter-
national travel

11. Avoid
domestic or
inter-city travel

467(92.1) 853(949)  0.032

440 (86.8) 805(89.5)  0.076

314 (96.3) 0.082 208 (96.3) 267 (91.8) 0.344

324 (99.4) 0.001 215(99.5) 282 (96.9) 0.009

307 (94.2) 0.047 203 (94.0) 267 (91.8) 0.212

239(73.3) 0.003 164 (75.9) 233(80.1) 0.685

249 (76.4) 0.291 172 (79.6) 219(75.3) 0.330

162 (49.7) <0.001 97 (44.9) 209 (71.8) <0.001

291 (89.3) 0.651 193 (89.4) 263 (90.4) 0.207

140 (42.9) <0.001 80 (37.0) 197 (67.7) <0.001

228 (69.9) 0.024 149 (69.0) 233(80.1) 0.733

298 (91.4) 0.954 198 (91.7) 269 (924) 0.980

275 (84.4) 0.091 174 (80.6) 266 (91.4) 0.001

Bold figures are significant

Only the most salient variables for social distancing have been reported in this table

“ Pearson Chi-square test

persistent levels of stress globally, the findings and rec-
ommendations are still valid.

A study from Hong Kong showed an even higher per-
centage of perceived susceptibility and severity towards
COVID-19 [13]. This could be due to previous exposure
to the SARS, and HINI1 outbreaks [22, 23]. Additionally,
in this study frontline HCWs perceived themselves and
their families to be more susceptible to COVID-19 than
backend HCWs, while the latter perceived the disease
to be more severe. Similarly, training status and clinical
placement created differences in risk perception among
the medical students of Iran [24]. Direct contact with
COVID-19 patients is a major cause of concern among

HCWs for themselves and their families. Greater per-
ceived severity among backend workers on the other
hand may be explained by the fact that since these work-
ers are not seeing patients recover, their notion of disease
severity is higher.

More than half of the respondents in the current study
had some form of psychological distress (anxiety or
depression). While our study reported that HCWs and
NHCWs had similar anxiety levels, MEDS—frontline
HCWs—in Italy reported higher anxiety levels in com-
parison to the general population [25]. This dissimilarity
in anxiety levels observed between frontline HCWs and
the general population in Italy and Pakistan can possibly
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Table 7 Respondents’satisfaction with government measures
Measures HCWs NHCWs  HCWsvs Healthcare Healthcare Students  Frontline Backend Frontline
NHCWs students graduates vs NHCWs NHCWs vs backend
n=507 n=589 n=181 n=326 graduates 516 n=290
No.(%) No.(%) p-value* No. (%) No. (%) p-value* No. (%) No. (%) p-value*
Screening facilities
Satisfied/ 104 (206) 111(188) <0.001 46 (25.6) 58(17.9) 0.016 39(18.2) 65 (22.4) 0.245
very satisfied
Neutral 117 (23.2) 198 (33.6) 44 (24.4) 73 (22.5) 49 (23.0) 68 (23.4)
Unsatisfied/ 273 (54.2) 248 (42.2) 89 (49.4) 184 (56.8) 124 (57.9) 149 (51.4)
very unsatis-
fied
Don't know 10 (2.0) 32(54) 1(0.6) 9(2.8) 2(0.9) 8(2.8)
Laboratory services/testing kits
Satisfied/ 109 (21.6) 124(21.00  0.028 50 (27.8) 59(18.1)  0.016 41(19.1) 68 (23.4) 0.344
very satisfied
Neutral 134 (26.5) 191 (324) 48 (26.7) 86 (26.5) 60 (27.9) 74 (25.6)
Unsatisflied/ 248 (49.1) 243 (41.3) 78 (43.3) 170(52.3) 111(51.6) 137 (47.2)
very unsatis-
fied
Don't know 14 (2.8) 31(5.3) 4(2.2) 10(3.1) 3(14) 11(3.8)
Quarantine facilities
Satisfied/ 134 (26.6) 157 (26.6) 0.022 56 (31.1) 78 (24.1) 0.012 56 (26.2) 78 (26.9) 0.602
very satisfied
Neutral 125(24.8) 179 (304) 50 (27.8) 75(23.1) 51(23.8) 74 (25.5)
Unsatisfied/ 228 (45.2) 223(37.9) 69 (38.3) 159 (49.1) 103 (48.1) 125 (43.1)
very unsatis-
fied
Don't know 17 3.4) 30(5.1) 5(8) 12 (3.7) 4(1.9) 13 (4.5)
Personal protective equipment
Satisfied/ 86(17.0) 100(17.0) <0.001 39(21.5) 47 (14.5) 0.072 29(13.6) 57 (19.6) 0.076
very satisfied
Neutral 95(18.8) 186(31.6) 38 (21. 57(17.6) 37(173) 58(19.9)
Unsatisflied/ 311 (61.6) 268 (45.5) 102 (56.4) 209 (64.5) 144 (67.3) 167 (57.4)
very unsatis-
fied
Don't know 13(2.6) 35(5.9) 2(1.1) 11(34) 4(1.8) 9(3.1)

Bold figures are significant

Only the most salient variables have been reported in this table. Percentages of categories “satisfied” and “very satisfied” were merged into category “satisfied/very
satisfied’, and categories “unsatisfied” and “very unsatisfied” were merged into “unsatisfied/very unsatisfied”

" Mann-Whitney test
* Pearson Chi-square test

be attributed to the high COVID-19 burden that Italian
frontline HCWs (MEDS) were catering to at the time that
study was conducted.

The results of this study show that the perceived impact
of COVID-19 on daily routine was greater among front-
line HCWs compared to the backend HCWs. Frontline
HCWs (doctors and nurses) are involved in more direct
patient care and have greater patient interaction. New
protocols and added personal protective equipment
(PPE) are focused on frontline workers which warrants
a greater transition from the pre-pandemic life. Backend

HCWs (pharmacists, dentists, physiotherapists, allied
health sciences, and students) also had additions in their
daily routine such as masks, social distancing, and hand
sanitizing, however, these changes were less cumber-
some. A study from China reported nurses experience
more anxiety compared to doctors due to longer hours of
direct patient care from the frontline [26].

This study highlights the greater burden of depressed
mood for healthcare students than graduates. Exist-
ing data from Iran have shown students as a high-risk
group for depression [27]. Experiences from the past
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epidemics also provide similar evidence [28, 29]. All
educational institutes in Pakistan were closed dur-
ing the duration of the study. Although educational
institutes quickly adapted to online classes and virtual
examinations, students took considerable time to adjust
to new routines and methods of teaching. These inter-
ruptions in schedules, lack of physical interaction with
peers, delayed graduation and social isolation may have
contributed to the greater levels of depression.

Female gender, younger age, and the presence of
COVID-19 related symptoms predicted increased psy-
chological distress in HCWs while lower-income and
presence of COVID-19 related symptoms predicted the
same in NHCWs. Female gender has also been linked
with greater anxiety levels in China and Iran [22, 23].
Factors contributing to distress during the COVID-
19 pandemic might be the non-availability of personal
protective equipment (PPE), uncertain employment
conditions, lockdown, and work from home policies.
COVID-19 has also increased the financial burden on
households as many people struggle to run small busi-
nesses and maintain daily survival. The fear of not being
able to fulfill the necessities may also be the reason why
lower income levels are associated with increased anxiety
levels.

Less than a third of HCWs and NHCWs were satisfied
with the government’s measures to control COVID-19.
HCWs, in comparison with NHCWs, were significantly
more dissatisfied with the availability of PPEs and screen-
ing facilities. This is concerning, mainly because health-
care staff’s access to PPEs predicts lower distress levels,
better physical health conditions, and more job satisfac-
tion [30]. Therefore, the government must address these
concerns, particularly among the HCWs who are the foot
soldiers fighting the pandemic.

This is a novel study accounting for differences in expe-
riences among health care and non-health care workers
and other subgroups. However, there were a few limita-
tions to this study. An all-encompassing definition of
HCWs was used in order to evaluate risk perceptions
and psychological distress due to COVID-19 in the
maximum number of people involved with the health-
care setup. Similarly, we used a broad criteria to define
frontline HCWs, taking into account possible categories
of HCWs that could be involved in direct patient care.
However, despite doing a comparative analysis of front-
line and backend HCWs to better describe results among
HCWs, our findings may suggest a greater level of anxi-
ety in frontline HCWSs compared to other studies that
used other definitions of HCWs. Among frontline health
care workers, we had to exclude junior ancillary staff who
though are involved in direct patient handling have lim-
ited literacy and internet access to respond to such online
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surveys. Moreover, in this study, most of the respondents
were aged less than 35 years, which may not accurately
represent the older population who are at greater risk for
contracting COVID-19. Nevertheless, as the majority of
the population in Pakistan is below the age of 30 years,
the non-health care respondents are likely to represent
the perceptions of the literate general population in Paki-
stan. Additionally, while analysis has been done about
gender and prediction of distress, it cannot be com-
mented if certain genders were more likely to be in cer-
tain roles which could have possibly skewed the findings.
Further, this study was a cross-sectional study, and future
cohort studies are recommended to assess relative risks
and predictive value of perceived severity and suscepti-
bility, adoption of precautions, and respondents’ satisfac-
tion with government measures as independent variables
impacting psychological outcomes. Indeed early evidence
from China suggests that the odds of psychological dis-
tress are low among those who adopt precautionary
measures [31].

To decrease the level of psychological distress, hospi-
tal administrators should implement policies to target
the mental well-being of the HCWs, such as the sug-
gested development and implementation of an urgent
psychological crisis intervention model (PCIM) through
the medium of internet technology [32, 33]. This involves
integrating teams of physicians, psychiatrists, and social
workers to deliver early psychological intervention to
patients, families, and medical staff. Hospital staff deal-
ing with COVID-19 patients should also be monitored
regularly to avoid burnout. One study conducted among
HCWs in Karachi recommended that developing a safe
hospital environment, adequate training, and supportive
management can ameliorate stress among health workers
[18]. HCWs’ positive perception of personal protection
is important when managing patients with COVID-19.
It is therefore understandable that a study from Pakistan
advocates reducing anxiety, workload and family strain
among HCWs treating COVID-19 patients at the front-
line [34].

Another study found that HCWs who perceive organi-
zational support experience less job-related stress com-
pared to those who did not perceive such support [35].
Incentives such as financial bonuses and paid leave
should be provided. The government should ensure the
provision of PPE, testing kits, and screening facilities to
increase the satisfaction levels of HCWs in particular
and the public at large. Furthermore, implementing these
strategies may also contribute to mitigating the spread of
COVID-19. The better the disease is controlled, the lesser
will be the psychological morbidity and adverse impact it
has on people’s mental health.



Abid et al. Human Resources for Health (2022) 20:11

Conclusion

HCWs and NHCWs both have high levels of perceived
susceptibility and severity along with increased psycho-
logical distress. This study identified vulnerable groups
such as frontline HCWs, healthcare students, younger
aged people, women, and individuals with lower income
to be at a higher risk of psychological distress. Further
studies need to investigate a direct link between HCWs
and the development of COVID-19 infection to quan-
tify the infection risk. This study adds to a growing body
of literature suggesting a rising burden of anxiety and
depression among health care workers and the need to
promote their mental well-being.
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