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Background: A new coronavirus causes COVID-19, a developing respiratory illness.
Unfortunately, there is little information assessing healthcare workers’ understanding of
technology and preventative strategies during the Nepalese epidemic. Researchers from
other subspecialties uncovered some mythical thoughts. As a result, we decided to put
it to the test with healthcare personnel on the front lines. The research also looked at the
problems experienced by frontline health care personnel (HCP) because of the COVID-19
strategic shift in work policy.

Methods: Nepalese healthcare workers participated in web-based cross-sectional
research. A pre-tested, structured questionnaire utilizing a Google form was used to get
self-informed, digitally typed consent, and examine critical perspectives and problems
with current technology and COVID-19 prevention efforts.

Results: In total, 243 participants with mean age of 29.66 + 7.61 years agreed to
participate and were doctors (n = 27), health assistants (n = 2), medical intern doctors
(n = 1), paramedical (n = 139), pharmacy (n = 1), and paramedical interns (n = 73)
in this study. The calculated mean percentage score of knowledge on instruments and
tools was 73.64 (SD % 10.43) %, and perception on COVID-19 transmission and control
was 70.06 (SD + 18.30) %. At various levels, frontline health workers faced significant
challenges, including the adoption of digital health technology.

Conclusion: Frontline HCPs are anticipated to have updated knowledge from what the
study has outlined. It is recommended to follow national guidelines. Policies should be
put in place so that every frontline worker can demonstrate high standards in prevention,
control, and equipment use that do not create misinformation among HCPs. Throughout,
support for digital health materials and disease control methods for HCPs is essential.
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INTRODUCTION

COVID-19, a coronavirus, is a pandemic globally. There seems
to be no other way for the virus to stop its spread other
than to prevent it. Proper use of personal protective equipment
(PPE) is the key to stopping the spread of the virus from the
patient to the caring personnel. The Centers for Disease Control
and Prevention (CDC) has given health care personnel (HCP)
guidelines for working at health centers and isolation centers
(1). Vaccines for the virus have been in the world news but did
not reach Nepal until the last day of data collection. Vaccines
create an antibody against the virus, but it’s not guaranteed that a
vaccinated person cannot get infected by the virus, provided the
severity is less than that of a diseased non-vaccinated person. So,
HCP involved in the frontline must use PPE properly even after
the vaccination (2). The latest data have indicated an upsurge
in the number of cases in several countries (United Kingdom,
India, and Australia) as the second wave of COVID-19 (3-5).
South Asian countries’ health policies, including Nepal’s, appear
to be less prepared to deal with such pandemics (6, 7). Thus,
to limit the spread of the coronavirus, almost all governments
worldwide have “lockdown” as one of their guidelines (8).
Furthermore, the Nepal government through the Ministry of
Health and Population (MOHP) has been actively broadcasting
public awareness messages regarding the prevention and control
of the virus through loudspeaker recordings, radio, television,
social media, press briefings, etc. Despite all these efforts, there
have been reports of the deaths of HCPs throughout the world,
and Nepal was not spared either (9-11). This could be due to
many reasons, like inattention to the appropriate use of PPE
in situations of anxiety, depression, traumatic stress, and burnout
due to COVID-19 (12, 13), or just a simple myth, mask-carbon
dioxide intoxication in prolonging usage (14), can wear one mask
for several days with/without washing, belief in inappropriate
use of mask (15); gloves can mimic the spread of the virus (16);
thermal scanner: all COVID-19 infections can be detected as
a result of high temperatures (14); polymerase chain reaction
(PCR) dilemma: it is not superior, and it gives favorable/adverse
effects just like that, even if we are scared/asymptomatic, short of
misleading (17). So, logically, HCP could become infected with
COVID-19 regardless of preventive measures taken, because they
are the ones who work on the frontlines of Nepal’s and the rest of
the world’s communities (18). It is also possible that one could get
infected just by chance with an unknown etiology, irrespective of
any conditions. Research is still evolving in studying the broad
etiology of this coronavirus.

Digital technologies and protective instruments used in
testing, treatment, and management of COVID-19 are the pillars
for protecting and restricting the spread of diseases among
people, especially for the frontline HCPs (19, 20). Although
the advancement of digital technology has a significant positive
impact in situations such as COVID-19, there appear to be several
challenges in implementing it in a suitable manner (21, 22).

A pilot test of the same tool revealed poor knowledge of the
HCP. Hence, this study was conducted to access the knowledge
of current critical technology and understand the perceptions
of health professionals toward the spread and control of the

pandemic. In addition, we looked at the challenges faced in
treating the patients and adapting the digital health material to
prevent COVID-19 among frontline HCP in Nepal with the help
of a comprehensive yet straightforward questionnaire tool.

METHODOLOGY

Materials

A web-based qualitative descriptive cross-sectional study was
carried out from August 10 to December 23, 2020, among
frontline healthcare workers. The Nepal Health Research
Council (NHRC) granted permission to conduct the study with
mandatory written consent as the criterion. Each participant was
asked to sign a digitally written and informed consent form.
The research tool and design were adopted and streamlined
from Sanyam’s et al. (23) work. Unlike the previous study with
multiple questions, we shortened the previous tool and created
three simple ways to analyze the critical views of frontline
health workers working during the COVID-19 pandemic: (1)
perception of COVID-19 virus transmission and control; (2)
perception of instruments and tools; and (3) challenges. Each
perception heading consisted of five questions, whereas the
challenges heading had two questions, all to be answered
mandatorily. All the questions had one-word answers. The
questionnaire tool can be viewed in the Supplementary File as
an annexure questionnaire tool.

Method

A qualitative method was implemented to construct the
questionnaire of perceptions and challenges. It is demonstrated
that questions created this way enhance the quality and
emphasize the validity of the subject matter (24). The final
questions elicited by this technique are tailored to the target
population rather than researchers. Furthermore, focus group
discussion among public health researchers, statisticians, and
professors supported the reliability of the test and retest method,
which were used twice in a 10-day interval on the same pilot
population. This survey was expected to take no more than
10 min to complete for the respondents as it was voluntary and
anonymous. The survey invitations were sent to 742 (altogether
82 COVID-19 dedicated centers are there in Nepal as per MOHP,
and if we assume an average of 40 COVID-19 dedicated frontline
health workers at each center, then it is about 22% of the
frontline health workers) participants working in the COVID-
19 centers of all seven provinces of Nepal through What's App,
Facebook Messenger, Viber, Telegram, and email. One person
(known through personal contact) at each center was given
the responsibility to circulate it to other frontline workers in
their community and inform the primary investigator about
their social media account if a reminder message was needed.
The study population includes medical and paramedical health
personnel working on the frontline at COVID-19 centers. After
their acceptance, the survey took them to the questionnaire
section. Participants were allowed to withdraw their participation
any time before the first week of February 2021 without
experiencing any disadvantage. The same person was not allowed
to take the survey twice. This was countered with the help of
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unique email identification bracketing from the Google form,
and those who didn’t respond the first time were sent a
reminder twice in 2 weeks. The information’s confidentiality was
guaranteed through protecting privacy.

The “Yes” option added one point to the respective question,
whereas the “No” option also gave one point, provided a
respondent could select only one option for each question. The
correct answers were averaged based on the perception group
mentioned above. The perception of disease transmission and
instruments were analyzed as the calculated mean percentage of
overall responses. The obtained percentage was further graded
as “Excellent” if it was >80%, “Satisfactory” if it was >65%, and
“Poor” if it was <55% as a total. The options-based response of
an individual was used to analyze challenges.

Data Analysis

The response record was exported from Google form to
Microsoft Excel 365 to clean the data, and later, the Statistical
Package for Social Sciences (version 20.0) for statistical analysis
was used. Finally, the data were presented in percentage, mean,
standard deviations (SD), and frequency using bar diagrams
and tables.

RESULTS

The survey questionnaire was sent to 742 people, of whom 243
(male: 118, female: 125), mean age of 29.66 (SD =+ 7.61) years,
agreed to participate, whereas three did not consent from the
list of overall respondents. Participants were doctors (n = 27),
health assistants (HA, n = 2), medical intern doctors (n = 1),
paramedical (n = 139), pharmacy (n = 1), and paramedical
interns (n = 73) in this study. The remaining 496 did not turn
up even after the second reminder. The calculated response rate
was 32.74%.

The details of socio-demographics are presented in Table 1.
The majority of participants were from province three and
the least from province six. Most health professionals have a
bachelor’s degree regarding educational background, except for
HAs and proficiency nurses. All of them, with and without
prior work experience, work as frontliners. In terms of work
setting, most frontline health professionals were employed
in health institutions as full-timers with a continuous 8-
h duty base. In addition, all health care professionals were
involved in direct care like swab collection, fever reporting,
long-term (admitted patients’ care) and short-term (OPD
clinics), laboratory department, dead body management, x-ray
department, nursing care, pharmacy, etc. using masks, round
caps, gloves, protective gowns, boot covers, and goggles or
face shields.

There is a scarcity of protective equipment, exacerbated in
low- and middle-income countries due to limited resources.
Health workers were self-motivated to know and be updated
about this pandemic using government websites, awareness
messages, and social media. That means a well-associated positive
attitude toward obtaining the information. In this study, we
asked about the instruments, the virus transmission, and control.
About 50% (n = 127) felt that PCR is mandatory for everyone,

TABLE 1 | Socio-Demographic characteristics.

Variables Frequency Percentage
Gender Male 118 48.6
Female 125 51.4
Province Province 1 66 27.2
Province 2 28 1.5
Province 3 91 37.4
Province 4 14 5.8
Province 5 40 16.5
Province 6 1 0.4
Province 7 3 1.2
Types of health person Doctor 27 111
HA 2 0.8
Medical intern 1 0.4
Paramedical 139 57.3
Pharmacy 1 0.4
Paramedical intern 73 30
TABLE 2 | Perception on COVID-19 transmission and control.
Knowledge Yes n (%) No n (%)
Everyone must get a PCR test done 127 (52.3) 116 (47.7)
Hygiene training is necessary for the spread of 206 (84.8) 37 (156.2)
viruses
Fever screening helped to prevent the spread 167 (68.7) 76 (31.3)
of viruses
Temperature screening is helpful to screen 127 (52.3) 116 (47.7)
COVID-19 infected patients
Teleconsultations reduce the risk of disease 224 (92.2) 19(7.8)

spread

The actual answers are in bold and non-bold indicates the incorrect responses from
the participants.

whereas a similar (n = 116) number of responses were noted
for temperature screening, which was not helpful in screening
for COVID-19. A limited yet considerable (about 10%, n =
19) number of participants were unsure about the importance
of teleconsultation in contagious diseases like COVID-19. The
obtained detailed perception responses are tabulated in Table 2.

The calculated mean knowledge score of perception on
COVID-19 transmission and control was 70.06% (SD = 18.30),
at a satisfactory level.

Figure 1 shows the descriptive analysis of responses related
to perceptions of instruments and tools. Participants gave
their agreement (80.25%) to Polymerase Chain Reaction (PCR)
superiority over chest X-ray. Similarly, they responded positively
to the masks not being effective after many days of use, but
surprisingly, they still don’t (38.68%) believe that masks and
PPE are 100% effective. About 21% of those polled had no
understanding of how to interpret PCR data.

The calculated mean percentage score of perception on
instruments and tools was 73.64% (SD =+ 10.43), at a
satisfactory level.
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Chest X-Ray is superior to PCR
19.75%

Reusing disposable mask for many daysiswell effectve

Masks and PPE protectsfrom Covid-19

16.46%
Trust Temper &ure screenig by thermal gun

20.59%
Understanding of PCRresults
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Perception of Tools and instruments quality
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FIGURE 1 | Responses regarding perception on instruments and tools. Bold percentage values indicate the true/expected answers.

80.25%

63.37%

36.63%

38.68%

61.32%

83.54%

TABLE 3 | Challenges faced by health professionals.

Challenges Frequency Percentage
During the COVID-19 pandemic ~ Personal 20 8.3
Institutional 20 8.3
Technological 1 4.5
Policy 12 4.9
All the above 176 72.4
None 4 1.6

CHALLENGES

There was a significant issue with adapting and using the
protective measures during the pandemic, and this had a
drastic impact on the lifestyle and working habits of the health
professionals. In Table 3, we have illustrated the challenges of
coping with the restrictions and adjustments to the lifestyle in
the day-to-day COVID-19 wave. Very few (1.6%, n = 4) who
did not encounter any problems adapting to COVID-19 made
variations in health strategies. In contrast, the majority (72.4%,
n = 176) agreed on challenges faced at personal, institutional,
technological, and policy levels.

Similarly, the challenges were in using digital health materials.
Health systems have started to emphasize telemedicine and
teleconsultation for non-emergency cases. Institutions have
moved their educational delivery and examination system to
digital platforms. The below bar diagram shows that the highest
(33.75%, n = 82) challenge faced was lack of appropriate
training to use digital health and educational materials. Only

8.2% (n = 20) of health professionals did not have any sort
of difficulties in adapting to and using digital devices to make
the health system more effective. The overall challenge of using
digital health materials by frontline health workers during
COVID-19 is shown in the bar diagram (Figure 2).

DISCUSSION

Even the well-established health systems in the world are hit
very hard by COVID-19, leading to a public health crisis (25).
Despite all the public health problems, HCPs accepted it as
the “new normal” and kept their service continuing to serve
humankind using PPE and other protective measures. The
perception of frontline HCP on COVID-19 transmission and
control, instruments, and tools was satisfactory. There were
challenges in dealing with the COVID-19 pandemic at different
levels and the challenge of using digital health materials. The
knowledge of disease transmission, control, and instruments
necessary for the frontline HCPs is sensitive, and HCPs must
reflect it with an updated and clear understanding.

Altogether, 69.33% of the participants felt that awareness
messages and hygiene training regarding COVID-19 by MOHP
were essential in controlling the spread of the virus. PPE is
considered a shield for virus transmission from the patient to the
frontline HCP (26). But, the uniform sizing for all and the long
hours of wearing might cause discomfort, leading to body parts
of HCPs working at critical care units (27). Visual impairment
makes it difficult to communicate quickly, especially for older
inpatients with impaired hearing, as noted by Hampton et al.
(28), while there is no doubt about the positive effects of PPE.

» .

There were barriers to the resulting “hello hi effect,” “intimacy,”
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35 33.75%
30
25
22.64%
20
15
10
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A B
C = Lacking the technical support, D = None, E = all of the above.

Challenges to use digital health materials

33.33%

FIGURE 2 | Responses regarding challenges to using digital health materials. In the figure, A = Lacking proper training, B = Lacking the monitoring and supervision,

8.23%

2.05%

D E

and “closeness” between patients and staff. The muffled voices
of health professionals and facial expressions using monosyllabic
words were not perfectly adequate. It reduced the understanding
between the health staff in the operation theater (OT) and
the intensive care unit (ICU). Despite this level of stress and
the mortality of patients in the ICU, HCPs don’t give up and
unknowingly might pile up anxiety, depression, and work-related
burnout (12). This may result in careless performance and
may be a factor in the death of frontline HCPs. About 39%
of the participants said that PPEs don’t work well. Similarly,
36.97% thought that reusing daily disposable masks was effective.
This is a contagious belief that medical/surgical daily disposable
masks don’t protect against COVID-19 if used for a long time
(29). Wearing a mask for longer working hours doesn’t cause
carbon dioxide intoxication (14), as no study has proved it
so far.

There were some valid concerns raised about the
dependability and validity of temperature-sensing technologies
such as the thermal gun. Our question on thermal gun and
temperature screening resulted in 83.61% saying it works well,
and 84.87% disagreeing that “Temperature screening is helpful
to screen COVID-19 infected patients,” but 52.52% believed
that screening fever helps to prevent the spread of COVID-19.
Thermometers have been in existence since the 1600s in clinical
practice. Still, forehead hitting may affect variety of factors (anti-
fever medicine use, sunlight, hormonal production, external

environment, physical activities, hot beverages, pregnancy,
circulatory issues, stress, etc.). All those factors can impact the
body temperature; thus, it may not be adequate to declare the
thermal gun report as standard care (30), but it’s okay to use it as
a screening device.

PCR is considered the gold standard in the diagnosis
of COVID-19. However, the understanding of PCR seemed
insuflicient in this survey, as 20.59% of the participants could not
interpret the PCR result and seemed to have poor knowledge.
Similarly, 19.33% believed that chest X-ray is superior to
PCR in the COVID-19 suspects. However, roughly half of the
participants, 52.10%, said that everyone must get a PCR test
done with or without symptoms. This is not the fact; the reality
is that it is mandatory to have knowledge about PCR and
get it done if the patient has symptoms or is asymptomatic
but exposed to COVID-19 aerosols (31, 32). Various countries
also ask for mandatory adverse COVID-19 PCR reports from
travelers across the border. The news about fake reporting and
paid negative PCR reports has created cloudiness in the view
of HCP in Nepal, leading to a situation of fear and dilemma
simultaneously (17, 31, 33). The government should have
strong regulatory rules (punishable offense) and an inspection
team to bring up the standards and trust in health and
laboratory reports.

The challenges faced by HCP are under-studied by the
nation, which is a matter of concern. About two-thirds (72.4%,
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n = 176) of the participants said they faced challenges at
all levels (personal, institutional, technology, and policy) in
adopting the change in health strategy amended due to COVID-
19. The government (MOHP) should take this as a matter
of seriousness and support the frontline HCPs in a more
effective implementation model (34). Telemedicine and digital
health service delivery are considered a boon for the health
system, specifically in conditions like the COVID-19 pandemic
(35). In a country like Nepal, where development has not
reached every corner of the country, there are places where
no transportation service is available, and one should walk for
2-3 days to get there. The internet, telephone networks, and
electricity are not accessible equally around the nation, which
is required in digital technologies. The bar graph in Figure 2
gives an idea of the challenges (no or inadequate training,
33.75%; inadequate monitoring and supervision, 22.64%; and
poor/no technological support, 33.33%) faced by frontline HCPs.
Digital services like telemedicine, smartphone tracking and
tracing, virtual training, operating sophisticated instruments,
etc., need specialized training, monitoring, and support (36—
38). Health professionals lacking the proper training to use
digital technologies, supervision, and technical support do not
add to the security and confidence they lack, resulting in poor
implementation strategy and outcome.

Since this was an online study, the response rate and the
number of participants were lower. Although only one-third
of the participants responded to the survey, although it was
randomly selected, it may have led to selection bias. Because
of the need for timely data during a pandemic and a lack of
proper resources with nationwide restrictions, a non-probability
(convenience) sampling method was chosen. The COVID-19
pandemic is still evolving, and there might be a change in
perception throughout the data collection until the publication
of the report. Although the sampling technique was non-
probability-based, the overall sample of this study is sufficient
to draw the required conclusion. This study has the potential
to be useful in highlighting some of the public health concerns
and implementation issues that are mandatory for the Nepal
government to consider. Also, there is critical public interest
in understanding health workforce capacity and strain during
the COVID pandemic. The government should carry out more
robust training and awareness for frontline healthcare workers
to recompense any misinformation. Also, it is recommended
that MOHP carry out a similar but detailed study at the policy
level, making it mandatory for all HCPs to analyze the gap and
develop a strategic work plan to overcome the challenges and
update knowledge.

CONCLUSION

Although the perception of instruments and tools and disease
transmission and control scores seemed satisfactory in HCP,

it cannot be considered acceptable for public health concerns
like COVID-19. Inadequate information about disease control,
communication, and tools employed are indicators of poor
health outcomes. Some of the perceptions were so based on
fiction that they may have implications for hospitals, COVID
centers, and respective government bodies. HCPs must seek out
relevant information on disease management and continue to
upgrade their skills following MOHP regulations. The difficulties
encountered by HCPs in this study are expected to obstruct the
result. So, the challenges faced by HCP should be addressed
with the appropriate strategy regularly. Any form of training
given to HCP must have 24/7 support in terms of tech
or monitoring.
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