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Abstract: The COVID-19 pandemic has been one of the most severe in recent history, significantly
impacting various social, economic, environmental, and employment sectors, particularly health
workers. During the COVID-19 pandemic, health workers were needed to help treat COVID-19
patients and therefore, were at a higher risk of infection. Healthcare workers faced the risk of
contracting the disease and experienced several other implications. This study examines the existing
literature on the effects of COVID-19 on health workers. A systematic review of the Scopus and Web
of Science using the PRISMA Statement (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) review technique yielded 27 relevant studies. Analysis of these articles revealed five
main themes: Mental health, working conditions, providing medical property, cost production, and
supply. A total of 17 sub-themes were created from these five themes. The findings of this study can
contribute to providing support and identifying the requirements of health workers in all impacted
countries, enabling them to work, and respond to any future pandemic with confidence. However,
additional research is needed to uncover the impact on health workers on the frontlines to design

better, prepare for and respond to future pandemics.
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Introduction

COVID-19 was declared a global pandemic
by the World Health Organization (WHO) on
11 March 2020. During the news briefing, the
Director-General of WHO, Dr. Tedros Adhanom
Ghebreyesus, stated, ‘In the days and weeks
ahead, we expect to see the number of cases,
deaths and the number of affected countries
climb even higher. WHO has been assessing this
outbreak around the clock and we are deeply
concerned both by the alarming levels of spread
and severity and the alarming levels of inaction.
We have therefore assessed that COVID-19
can be characterised as a pandemic’ (World
Health Organization, 2020). The symptoms of
coronavirus include sputum production, fatigue,
cough, fever, breath shortness, vomiting, sore
throat, diarrhea, headache, and pneumonia (Baj
et al., 2020). In Europe, Italy and Spain were
among the first to report high deaths and a
rapid increase in admissions to Intensive Care

Units (ICU) among patients with symptoms
associated with the disease (Jimenez et al.,
2020). Globally, the World Health Organization
(WHO) recorded a drastic increase in confirmed
cases of COVID-19, from 20,114 in March
2020 to 2,737,134 in March 2021 (World Health
Organization, 2021).

Since then, the global infection rate has
increased, putting further strain on health
workers. Health workers are on the pandemic's
front lines and face higher infection risks.
According to WHO data, infection rates among
healthcare workers are higher than among the
general population (Muzyamba et al., 2021).
The COVID-19 pandemic is putting healthcare
workers under tremendous stress. Higher
COVID-19 caseloads, frequent shifts to cover ill
co-workers and the demanding nature of caring
for many COVID-19 patients all contribute to
the strain on healthcare workers (Olagunju et
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al., 2021). Healthcare systems and healthcare
workers (HCWs) are under significant pressure
during the COVID-19 pandemic (Smallwood et
al., 2021). During severe epidemic outbreaks,
demand for healthcare workers (HCWs) rose
and they indirectly faced extreme pressure
(Schwartz et al., 2020).

During a pandemic, a health worker or a
frontline worker is a person who provides direct
or indirect care and services to the sick and
afflicted. These include doctors or nurses, aides,
aids, laboratory technicians, or even medical
waste handlers. There are approximately 59
million healthcare workers worldwide. WHO
designated 2006 to 2015 as ‘the decade of the
human resources for health’, recognising the
critical role performed by healthcare workers as
‘the most precious resource for health.” Nursing
personnel in hospitals are on the front lines,
providing care while being in close contact with
patients with COVID-19 and are in danger of
contracting the coronavirus (Hyeonmi et al.,
2021). Healthcare workers are psychologically
resilient professionals trained and experienced
in dealing with illness and death (Billings et
al., 2021). Health workers such as doctors,
nurses, and other frontline healthcare workers
may quickly become infected with COVID-19
through work and job confrontation. Health
workers are vital in any country, especially
during a crisis such as COVID-19 (Zare et al.,
2021).

Community health workers (CHWs)
have been crucial to the healthcare workforce
in several low-income and middle-income
countries (LMICs) since the 1978 Declaration of
Alma-Ata. Decades of research have shown their
essential role in increasing community access to
necessary care (Joshi et al., 2021). Employment
in nursing fluctuates due to the development
of new healthcare facilities, retirement rates of
the overall workforce, changes in healthcare
policy, and delivery models, funding decisions
and economic conditions. COVID-19 has
increased the demand for nurses but has yet to
increase the likelihood of hiring internationally
educated-applicants (Baumann et al., 2021).
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The COVID-19 pandemic has significantly
changed the global context and nature of
healthcare delivery. Healthcare systems have
adapted care delivery to meet the needs of
COVID-19 patients, expand capability and
protect patients and staff from infection. Specific
adaptations have included limiting patient and
elective services; making COVID-19 and non-
COVID-19 care pathways with connected safety
protocols; expanding capacity by absorbing
other hospitals; large-scale redisposition of
health workforces; and a significant increase in
the use of telemedicine (Byrne et al., 2021).

Health workers are not alone in facing the
risk of infection. However, the pandemic has
also led to high levels of psychological stress and
mental health levels. They have been exposed
to long working hours, constant fear of disease
exposure, separation from family and in some
instances, social stigmatisation, and physical
violence. Several factors have been identified
as affecting the health workers” demand during
the pandemic, including working conditions,
medical property, cost production, and supply.
In many countries, they were struggling with
an increasing number of cases requiring
hospitalisation resulting in the extensive use
of overtime. Several countries have imposed
holiday limits on health professionals to ensure
enough available staff.

Towards a Systematic Review Framework
Effect of COVID-19 on Health Worker Demand

A systematic review is defined as ‘a review of
the proof on a developed question that uses
systematic and specific methods to identify,
select and critically appraise relevant primary
analysis and to extract and analyse information
from the studies enclosed within the review’.
The methods used should be consistent and
clear. A scientific review examines authors’
claims of rigor in their research, identifying gaps
and necessary directions for future studies.

This research aims to fill the gap in
understanding by identifying and characterising
the effect of COVID-19 on health workers’
demand globally, including in European
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countries, African countries, Oceania countries,
Asia countries and North American countries.
Therefore, our study’s operational definition of
health workers during the COVID-19 pandemic
includes physicians and clinical medical
trainees, dental practitioners, pharmaceutical
officers, science officers, nurses, occupational/
physiotherapists, paramedics, X-ray technicians,
medical laboratory technicians, healthcare
treatment assistants, and public health assistants
in governmental and private healthcare settings.
While several studies have been on demand
health workers, a systematic review of these
studies is still lacking. To construct a relevant
systematic review, the current article is guided
by the main research question — how does
COVID-19 affect health worker demand?

As COVID-19 spread worldwide, we
repeatedly heard about the mental health
challenges experienced by frontline healthcare
workers across the globe as they treated people
infected with the virus. Due to the increasing
demand for health workers to treat COVID-19
patients, they have faced significant threats to
their mental health, leading to calls to provide
psychosocial support. Most health workers
are psychologically resilient individuals who
have been taught and experienced in dealing
with disease and death. Despite that, this
group’s mental health and psychological well-
being before the current COVID-19 pandemic
was already being recognised as an essential
healthcare issue, evidenced by the rising
incidence of stress, burnout, depression, anxiety,
and insomnia among all groups of health
professionals in many countries. High-stress
jobs, coupled with demands brought about by the
COVID-19 crisis, have significantly heightened
the risk of mental health problems among
healthcare workers, with preliminary reports
from around the world indicating increased rates
of depression, anxiety, burnout, and insomnia
(Billings et al., 2021). Therefore, this study is
critical because it provides preliminary evidence
of mental health among workers during the
COVID-19 pandemic, which should interest
policymakers, health facility administrators, and
anyone involved in the COVID-19 response.

During COVID-19, the demand for health
workers increased to treat patients, affecting
their working conditions, such as workload,
need for safety, higher risk, and wearing
personal protective equipment (PPE). The
working conditions of health workers are
critical to ensure their safety and protection
from occupational hazards and contagious risks
associated with the COVID-19 virus. According
to the Malaysian Ministry of Health (MOH), In
the context of the COVID-19 pandemic, health
workers are defined as ‘individuals with high
risks of contracting and transmitting COVID-19
infection, those who are directly exposed to
an infected individual, an individual at high
risk of being infected, a patient sample, or an
environment that has the potential to be the
source of the infection,” (Sahimi et al., 2021).
Many health workers are currently facing
increased workloads, extended working hours
and a lack of sufficient rest due to the COVID-19
outbreak (Jiménez et al., 2021). Wearing PPE
for a complete shift while treating COVID-19
patients, such as face masks, eye protection,
gown, face shield, gloves and shoe covers which
may cause pain due to heat, skin irritation, and
breathing issues (Sinclair et al., 2020). This
study is essential to ensure that health workers
have safe working conditions without being
overly exposed to infectious risks to effectively
combat this pandemic.

This category includes clinicians directly
involved in providing medical treatment to
patients and healthcare workers working in
healthcare facilities. Health workers provide
medical emergency services, hospital equipment,
and quarantine facilities to COVID-19 patients.
In Italy, the medical emergency service
comprises an operative network that includes
each province’s local health authorities, facilities,
equipment, resources, and personnel who
provide first aid to critical COVID-19 patients
on the spot. Patients are then transferred to the
most appropriate facility (Tussardi et al., 2021).
In ‘Taiwan’s hospitals, patients who assess
positive for COVID-19 are placed in individual
isolation rooms for further treatment. Patients
with unusual symptoms or inconclusive testing
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are transferred to a quarantine ward, where they
will remain for the incubation period. Patients
transported to isolation or quarantine wards take
a specific route to prevent contact with the clean
zone. As a result, patients take routes other than
those used by health workers (Schwartz et al.,
2020). This study is critical because information
about health workers is essential in providing
various medical treatments for COVID-19
patients.

The cost of production is also influenced
by the impact of COVID-19 on the demand
for health workers. Governments must allocate
funds for production costs, such as salaries and
expenses related to digital technology, for health
workers during a pandemic. In reality, the wages
and productivity of the health workers will
affect their demands. Fewer workers may be
needed if they can maintain higher productivity
levels to deliver the same quantity of services,
resulting in higher salary expectations (Lin et
al., 2021). In low-income and middle-income
countries, digital technology has emerged as
a potential solution for training and capacity-
building community health workers during
COVID-19. However, the high cost associated
with developing digital training programs in
these countries poses challenges in terms of
adoption, implementation and scaling up within
primary care settings (Joshi et al., 2021). This
study is crucial as it assesses the salaries of
healthcare workers and the costs involved in
developing a digital program to train them to
provide psychological treatment for depression
during the pandemic.

Ensuring an adequate supply of PPE such
as gloves, aprons, eye protection, masks, and
gowns is available in sufficient quantities is
essential to meet the increased demand for
health workers during the COVID-19 pandemic
and to protect themselves and their patients from
being infected. According to Sun et al. (2020),
the World Health Organization (WHO) has
warned that the global supply of PPE is quickly
decreasing. Despite these efforts, many hospitals
have experienced chronic shortages of PPE.
Due to a lack of PPE, healthcare professionals
are facing significant challenges in providing
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care for COVID-19 patients. It is crucial to
have access to PPE and training and to teach
them how to use it properly. The healthcare
workplace is particularly vulnerable to exposure
to COVID-19, making the availability of PPE
essential. This study is essential to ensure that
critical PPE products are sourced and allocated
to frontline health workers, especially those at
risk of infectious coronavirus.

This study evaluates the literature on
the impacts of COVID-19 on the demand of
health workers. The objective of conducting a
systematic review is explained in this section,
while the methodology section describes
the approach using the PRISMA Statement
(Preferred Reporting Items Systematic Reviews
and Meta-Analysis). The third component
involves conducting a systematic review and
syntheses of the scientific literature to find,
select, and evaluate essential research effects of
COVID-19 on health worker demand. The final
section identifies future research goals.

Methodology

This section discusses the method used to retrieve
articles related to the effect of COVID-19 on
health worker demand. The reviewers used a
technique known as PRISMA, which includes
resources from Scopus and Web of Science
to run the systematic review, eligibility, and
exclusion criteria, steps of the review process
(identification, screening, eligibility) and data
abstraction and analysis.

Prisma

PRISMA served as a guide for the review
(Preferred Reporting Items for Systematic
Reviews and Meta-Analyses). The PRISMA
is also a published standard for conducting
a systematic literature review. Generally,
publication standards are required in this study
because they can provide authors with relevant
and essential information to evaluate the quality
and rigour of an examination. It identifies
inclusion and exclusion criteria and attempts
to examine an extensive database of scientific
literature within a predetermined period. The
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PRISMA statements enable a thorough search
for terms associated with the response health
workers demand in COVID-19 and its effects.
This methodology can monitor the effect of
COVID-19 on health worker demand.

Resources

Scopus and Web of Science (WoS), two major
journal databases, were used in the study. WoS
is an extensive database with about 33,000
journals covering over 256 areas, including
environmental studies, interdisciplinary social
sciences, social concerns, and development
and planning. It ranks them based on three
independent measures: Citations, papers, and
citations per paper and incorporates over 100
years of complete backfile and citation data
developed by Clarivate Analytics. The second
database included in the review is Scopus, the
largest abstract and citation database of peer-
reviewed literature, with 22,800 articles from
5,000 publishers worldwide. Scopus covers
various topics, such as environmental, social,
agricultural, and biological science.

Eligibility and Exclusion Criteria

Eligibility and exclusion criteria are determined
as follows. Firstly, in terms of literature type,
only article journals with empirical data
were selected: review articles, book series,
books, chapters in the book, and conference
proceedings were all excluded. Second, to avoid
any confusion and difficulty in translating,
the search efforts excluded non-English
publications. Third, a time period of 2 years
was selected (between 2020 and 2021), which is
deemed sufficient.

To assess the progression of research and
related publications, the review process focused
on the impact of COVID-19 on-demand health
workers. Articles indexed in social science-
based indexes were selected, while articles
published in a brutal science index (Science
Citation Indexed Expanded) were excluded.

Finally, aligning with the objective of
studying health workers, only articles that
concentrate on hospital staff were selected.

This includes all clinical staff, doctors, nurses,
paramedics, dental practitioners, pharmaceutical
officers, science officers, nurses, occupational/
physiotherapists, paramedics, X-ray technicians,
medical laboratory technicians, healthcare
treatment assistants, and public health assistants
in government and private healthcare settings.

Systematic Review Process

The systematic review process consisted
of four steps. The review was performed in
November 2021. The first phase involved
identifying keywords used for the search
process. Subsequently, the identified keywords
were diversified by searching for words with
synonyms and terms related to those identified
earlier. Utilising prior research and a thesaurus,
similar or related keywords to COVID-19 and
health workers were used in this research.
During this stage, eight duplicate articles were
identified and removed through a thorough
screening.

The second phase was screening, a process
where we determine some criteria to select the
articles we want to review. At this point, 206
articles out of 292 eligible for review were
removed. The third phase was eligibility, which
is the second screening process, where we read
the title and abstract of the article to determine
whether or not the selected article is related to
the Systematic Literature Review (SLR) we
are forming. Fifty-nine articles were excluded
after careful consideration because they did not
focus on the effect of COVID-19. There were
also not empirical studies and did not focus on
health workers. The final phase of the review
resulted in a total of 27 articles being used for
the qualitative analysis (see Figure 1).

Data Abstraction and Analysis

The remaining articles were evaluated and
analysed. Focused efforts on specific studies
that answered the questions that had been posed
were selected. The information was gathered
by reading the abstracts first, then the whole
articles (in-depth), to find relevant themes and
sub-themes. For example, in a qualitative study,
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content analysis was used to discover themes
connected to the effect of COVID-19 on health

Identification ]

[

)

Eligibility Screening

Included

Records identified through
database searching (web of
Science) (n =200)

Records identified through
database searching (Scopus)
(n=100)

Records duplicates were excluded

(n=8)

Records Screened
(n=292)

Records excluded (n =206)
(excluded due to systematic
review articles, book series, book,|
chapter in book, conference
proceeding and Non - English
published.

Full-text articles assessed for
eligibility
(n=86)

Full-text articles excluded, with
reasons (n = 59) (excluded
due to did not focus effect on
COVID-19, were not empirical
article, did not focus on health

worker.

Studieds included in qualititative
synthesis
(n=27)

Figure 1: The flow diagram of the study
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worker demand. The writers then organised sub-
themes around the typology-driven themes.
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Results

The review results yielded a comprehensive
analysis of the impact of COVID-19 on health
worker demand. The review identified five
main themes and 17 sub-themes relevant to the
effect of COVID-19 on health worker demand.
The five main themes include mental health,
working conditions, providing medical property,
cost production, and supply.

This study focused on the effects of
COVID-19 on health workers’ global demand
in Europe, Africa, Oceania, Asia, and North
American countries. A total of nine studies
examined the impact of COVID-19 on health
worker demand in European countries, including
London (Billings et al., 2021), Italian (Tussardi
etal.,2021), Ireland (Byrne et al., 2021), Poland
(Khasawneh ef al., 2021), Spain (Jimenez et al.,
2021; Moreno et al., 2020), and Switzerland
(Sinclair et al., 2020; Abdoli et al., 2021,
Shayganfard et al., 2021). Additionally, three
studies focused on the effects of COVID-19
on health worker demand in African countries,
including Uganda (Muzyamba et al., 2021),
Ghana (Asamani et al., 2021) and Nigeria
(Olagunju et al., 2021). Furthermore, two studies
examined the effect of COVID-19 on health
worker demand in Oceania, encompassing
Australia (Smallwood et al., 2021) and New
Zealand (Allison et al., 2021).

Nine studies were conducted on the effect
of COVID-19 on health worker demand in Asian
countries, including Saudi Arabia (Lin et al.,
2021), India (Joshi et al., 2021), Lebanon (Hariri
et al., 2021), Iran (Zare et al., 2021), Singapore
(Sun et al., 2020), Malaysia (Nienhaus & Hod,
2020; Sahimi et al., 2021), Wuhan (Liu et al.,
2021), and Taiwan (Schwartz et al., 2020).
Additionally, four studies focused on the effect
of COVID-19 on health worker demand in the
United States of America (Barry et al., 2021;
Kerlin et al., 2021; Rosemberg et al., 2021;
Hyeonmi et al., 2021). Out of the total studies,
18 studies applied a qualitative approach and
the remaining nine studies utilised quantitative
analytic methods. 22 articles were published in
2021 and five studies were published in 2020.
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Mental Health

A total of 17 studies identified the mental effects
of COVID-19 on health worker demand. Within
this theme, five sub-themes were identified,
namely, depression, anxiety, burnout, stress,
and insomnia or sleep problems. Eight studies
specifically focused on the impact of COVID-19
on depression and 12 studies explored the
association with anxiety. Five studies mentioned
burnout, while 13 studies mentioned stress. Two
studies focused on insomnia. The COVID-19
outbreak is putting health workers under a lot
of stress. Aside from the severe workload,
they worry about getting sick and spreading
it to their family and friends. Furthermore,
the overall atmosphere of anxiety among the
general population impacts health workers’
mental health. Several risk factors have been
identified as contributing to a higher number of
mental health problems. These include existing
comorbidities, such as asthma and diabetes; lack
of protective equipment in health facilities; lack
of adequate knowledge of prevention and care;
working overtime; and concerns about exposing
family members to COVID-19. (Moreno et al.,
2020; Schwartz et al., 2020; Sinclair et al., 2020;
Abdoli et al.,, 2021; Billings ef al., 2021; Byrne
et al., 2021; Hariri ef al., 2021; Hyeonmi et al.,
2021; Jimenez et al., 2021; Khasawneh et al.,
2021; Long et al., 2021; Muzyamba et al., 2021;
Olagunju et al., 2021; Rosemberg ef al., 2021;
Shayganfard et al., 2021; Smallwood et al.,
2021; Zare et al., 2021). In London, Uganda,
Australia, Nigeria, Lebanon and Switzerland,
the key findings of the present study were that
among full-time frontline hospital staff members
involved in the management of patients with
COVID-19, higher scores of depression,
anxiety, and stress were associated with higher
insomnia and lower general health (Abdoli et
al., 2021; Billings et al, 2021; Hariri et al,
2021;Muzyamba et al., 2021; Olagunju et al.,
2021; Smallwood et al., 2021; ).

In Spain, one study showed that
symptoms of depression are positively and
significantly related to emotional exhaustion,
depersonalisation, being a nurse and working
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12 hour or 24 hour shifts or on-call hours. In
addition, those who live with people at risk
are very concerned about a possible infection
by a family member they do not live with
(Moreno et al., 2020). In Uganda, the three
most common forms of mental health disorders
include depression, anxiety, and post-traumatic
disorder among health workers during their fight
against COVID-19 (Muzyamba et al., 2021).
Several frontline healthcare workers in Uganda
highlighted various sources contributing to
these mental health disorders. These include
long working hours, lack of proper equipment,
lack of sleep, exhaustion, and experiencing
a high death rate under their care (Muzyamba
et al., 2021). Before the pandemic, a third of
healthcare workers in Australia (2389, or 30.4%)
had a recognised mental health disorder. Since
then, many more have reported mental health
problems, mostly anxiety (4875, or 62.1%),
burnout (4575, or 58.3%), and depression (2175,
or 27.7%) (Smallwood et al., 2021).

Working Condition

A total of 15 studies have identified the impact
of working conditions on health worker demand
during the COVID-19 pandemic. Within this
theme, four sub-themes have emerged: Personal
protective equipment, safety needs, higher risk,
and workload. Nine studies focused on personal
protective equipment and six looked into safety
needs. Three studies mentioned higher risk and
seven studies mentioned workload.

COVID-19 has placed extreme pressure on
healthcare personnel. They have faced threats
to their physical safety and concerns about
protecting their families. High mortality rates
have forced them to oversee more patients in a
high-stress environment. Strict infection control
methods and inadequate personal protective
equipment have not always been enough to
deal with obstacles in providing care (PPE)
(Nienhaus & Hod et al., 2020; Schwartz et al.,
2020; Sinclair et al., 2020; Alisson et al., 2021,
Asamani et al, 2021; Billings et al., 2021;
Hyeonmi et al, 2021; Jimenez et al., 2021;
Muzyamba et al., 2021; Tussardi et al., 2021).

In Ireland, frontline junior hospital
doctors were identified as having a high risk of
contracting COVID-19. Consequently, medical
teams had to be frequently reconfigured due
to doctors needing to self-isolate or quarantine
after coming into contact with the virus (Byrne
etal.,2021). As aresult of COVID-19 protocols,
additional staffing capacity was made available.
As ‘reserves’ were employed to cover shifts
at short and unpredictable schedule gaps, the
increased medical staffing levels allowed teams
to respond better to these situations (Byrne et al.,
2021). In London, healthcare workers frequently
reported experiencing high workloads, which
significantly impacted their psychosocial well-
being. They mentioned several factors that
contributed to this stress, including increased
hours and weekend shifts, additional time taken
to wear/remove PPE and increased paperwork
as frequent sources of stress. This situation was
further compounded by staff shortages caused
by inadequate staffing or staff absences due to ill
health or caring responsibilities. As a result, the
remaining staff members had to work overtime
to meet the demands. This increased workload
made the health workers feel fatigued and
increased the risk of mistakes or errors (Billings
et al., 2021). Next, each infected health worker
meant a significant gap in the fight against the
pandemic.

Therefore, ensuring health workers’
safety and health is of high priority. Exposure
to COVID-19 in the workplace is very high in
the healthcare sector. This also increases the risk
of contact transmission to support personnel,
including those dealing with clinical disposal,
cleaners, and laundry staff. Protecting health
workers focuses on preventing contracting and
spreading COVID-19 (Billings et al., 2021).
Information on the transmission of disease
must be disseminated clearly and promptly.
PPE and proper training and instruction in its
usage are equally important in ensuring the
safety of workers. To keep healthcare personnel
and patients safe from occupational respiratory
infections, infection control techniques such
as visual alerts, respiratory hygiene, cough
etiquette, masking, and separation of people
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with breathing problems and droplet precautions
are important and helpful (Schwartz et al., 2020;
Sinclair et al., 2020; Sun et al., 2020; Allison et
al., 2021).

Provide Medical Property

Some studies have reported medical property
as affecting COVID-19 health worker demand.
Four sub-themes emerged under this theme,
including medical emergency service (2
studies), hospital service (2 studies), hospital
equipment (2 studies), and quarantine facility
(1 study). In Italy, there is a comprehensive
network of medical facilities, equipment,
resources, and staff available for use in the event
of a medical emergency on the island to manage
the first aid on-site for critical patients and the
subsequent transfer to the most appropriate
facility (Tussardi et al., 2021). The alarm system
Verona Emergency’s Operations Center, open 24
hours a day, connects all requests for healthcare
intervention emergencies with the most
appropriate response and service through more
than 80 dedicated lines (Tussardi ef al., 2021).
In Italy, Residents and Medical Direction also
provided special support for the administration of
a ‘Self-assessment for COVID-19 infection risk
sheet, based on a form developed by the Italian
Society of Infectious and Tropical Diseases, to
regulate outpatient access to ‘essential’ services,
such as paediatrics (Tussardi et al., 2021).

Next, in Taiwan, hospitals provided a
quarantine facility with implemented Traffic
Control Bundling (TCB) (Schwartz et al.,
2020). This tool effectively reduced infection
rates among health workers in Taiwan during
the SARS outbreak. Traffic Control Bundling
(TCB) adjusted for COVID-19 begins with
outdoor triage. Patients testing positive for
COVID-19 are directed to an isolation ward
(hot zone), where they are placed in individual
isolation rooms for further care (Schwartz et al.,
2020). Patients exhibiting a typical symptoms or
whose tests remain inconclusive are directed to a
quarantine ward (intermediate zone), where they
stay for the duration of the incubation period
(Schwartz et al., 2020). Patients who need to be
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transported to the isolation or quarantine wards
follow a predetermined path that prevents them
from coming into contact with the clean zone.

Consequently, patients walk along
pathways separate from those taken previously
by health workers, including nurses, physicians,
and other hospital staff (Schwartz et al., 2020).
In the majority of hospitals in the United States
of America, Intensive Care Unit (ICU) providers
experienced increased working hours (61.3%),
and there are also newly created specialised
procedure teams dedicated to patients with
COVID-19 (59.5%). Most hospitals also either
reassigned providers from other units and roles
to ICUs (36.1%) or were prepared to do so
(49.2%) (Kerlin et al., 2021).

Cost Production

Cost production is often a focal point of studies
examining the impact of COVID-19. Seven
articles have reported that cost production
affects the demand of COVID-19 health
workers. Under this theme, two sub-themes
emerged, namely salary and digital technology.
Five studies indicated that the impact of
COVID-19 on health worker demand is
salaries. In contrast, another study reported that
digital technology affects COVID-19 health
worker demand related to cost production. For
example, in Australia, approximately 42.3%
of healthcare workers reported increased paid
(20.8%) or unpaid (21.5%) hours when treating
patients infected with COVID-19 (Smallwood
et al., 2021). In Ghana, from the perspective
of the Ministry of Health (MOH) and Ghana
Health Service (GHS), the estimated cost for
health workers to meet the minimum staffing
requirements (which included salaries, market
premium, and other allowances paid from
the consolidated fund), was estimated to be
about GH¢2,358,346,472, which is equivalent
to US$521,758,069 (using the December
2017 Interbank Exchange Rate of USS$I:
GH¢4.52), while the current cost of the staff at
the post was estimated at GH¢1,424,331,400
(US$315,117,566) (Asamani et al., 2021).
Therefore, the GHS required an additional
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GH¢1,335,069,404  (US$295,369,337)  to
meet the minimum staffing requirement for
the various levels of service delivery. This
amount represented approximately 57% of the
budgetary provision to fill vacant posts and meet
the minimum nationally agreed staffing norms
(Asamani et al., 2021).

In India, the study offers a comprehensive
evaluation of the resources required and
the associated costs of developing a digital
program for training community health workers
to deliver brief psychological treatment for
depression (Joshi et al., 2021). The study
revealed that the total development costs over
approximately ten months was USD 208,814,
with the most significant portion devoted to
human resources (61%), suggesting that digital
training development is highly labour-intensive
(Joshi et al., 2021).

Supply for Personal Protective Equipment
(PPE) and Safety Training

Three studies have identified that supply
availability can affect COVID-19 health worker
demand for personal protective equipment and
safety training. Among the most common supply
effects of COVID-19 on health worker demand
is PPE. When dealing with aerosolised disease
transmission, itis vital to have personal protective
equipment to safeguard both healthcare staff and
patients (Allison ef al., 2021). Positive variables
that impact healthcare workers and boost their
desire to follow infection prevention and control
standards include workplace culture, training,
access to PPE, trust in the PPE and manager
support. The COVID-19 pandemic presents
significant challenges to healthcare systems
worldwide, leading to shortages of PPE and
leaving frontline healthcare workers (HCWs)
at grave risk (Allison ef al., 2021). In New
Zealand, having appropriate PPE for staff in an
environment with an ongoing risk of SARS-
CoV-2 exposure necessitates a strategy that
adapts to changing disease transmission risks,
exposure to potential, and actual COVID-19
cases and logistical issues with national and
international PPE supply chains. Changing

demands due to variations in disease prevalence,
hospital admissions, internal policies, and
guidelines evaluate the demand side of this
balance. In contrast, limitations in equipment
storage, accessibility, and renewal of depleted
stores try the supply side (Allison et al., 2021).

In Singapore, the potential for lengthy
usage of N95s needs to be given serious
thought. There could be an increase in the
demand for respirators in response to the rising
case counts, particularly among health workers
and individuals with severe diseases who need
intensive care and prolonged hospitalisation
during the pandemic (Sun ef al., 2020). Safety
training is another effect of COVID-19 on
health worker demand-supply. Safety training
should be a major priority for health workers
in COVID-19 because it saves lives, increases
productivity, and reduces costs. Health workers
are also particularly vulnerable to exposure to
COVID-19. Safety training can protect health
workers and prevent contracting and spreading
COVID-19. In the United States, the study
findings primarily focus on health workers in
safety training with poor conditions, such as
a lack of personal protective equipment for
workplace hazards (Rosemberg et al., 2021).

Discussion

This study has attempted to systematically
analyse the existing literature on the effects
of COVID-19 on health worker demand.
COVID-19 is a global challenge and adaptation
measures must be practised to reduce its impact
and capture possible opportunities. A rigorous
review of two databases found 27 articles
related to the effects of COVID-19 on health
worker demand. Within the scope of this review,
five themes and 17 sub-themes emerged. The
five main effects of COVID-19 on health worker
demand are mental health, working conditions,
providing medical property, cost production and
supply.

The first theme is mental health. Based
on recent studies from all over the globe, a
researcher found that anxiety, depression,
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burnout, stress and insomnia were the most
prevalent mental health issues among health
workers during the COVID-19 pandemic. That
means that healthcare workers are making
critical decisions while experiencing significant
distress. Hence, direct management support
might help employees build positive work
attitudes and better manage their mental health
(Abdoli ef al., 2021). Furthermore, the factors
leading to a higher number of mental health
issues among health workers identified in this
study included lack of protective equipment in
health facilities, lack of adequate knowledge
of prevention, working overtime, lack of sleep
and concern with regards to exposing family
members to COVID-19. Several mental health
factors in this study were reported from countries
such as Spain, Uganda, London, Australia,
Nigeria, Lebanon, Ireland, Poland, Iran, Wuhan
and Taiwan. Further research is essential to
determine the best way to support mental health
among health workers during the pandemic.

Next, the theme is working conditions.
This paper presented that the pandemic
exposed health workers to difficult working
conditions in different countries worldwide,
such as workloads, higher risk, safety needs and
wearing personal protective equipment (PPE).
Research has shown that heavier workloads and
longer working hours due to the pandemic can
impact health workers’ psychosocial well-being.
In addition, the health workers at a higher risk
of COVID-19 at the workplace were identified
in this research because they treated patients
infected by this virus. Safety and protective
action must be practised at their workplace to
reduce the risk and spread of COVID-19 among
health workers. The review in New Zealand,
Switzerland, Singapore and Taiwan reported that
wearing personal protective equipment (PPE)
and proper training are essential in ensuring the
safety of health workers during COVID-19. A
safe workplace and providing high-quality care
required good resourcing among health workers
during the pandemic were highly sought
working conditions.

Then the next theme is providing medical
property. This study showed that the effect of
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COVID-19onhealthworkerdemand was affected
by the difficulties in providing medical property
such as emergency medical services, hospital
services, hospital equipment and quarantine
facilities to COVID-19 patients. During
the pandemic, emergency medical services
should be provided with a comprehensive and
systematic protocol to provide hospital care
per the standard set and prevent COVID-19
infection. In Italy, the research exposed the health
workers in emergency departments responsible
for providing treatment and first aid on-site for
critical patients with COVID-19. The health
worker also played an essential role in providing
quarantine facilities during the pandemic for
infection prevention and monitoring practices to
reduce the risk of transmission of COVID-19.
The study revealed that Taiwan’s hospital
provided a quarantine facility with implemented
Traffic Control Bundling (TCB), and this tool
proved effective in reducing infection rates
among health workers in Taiwan during the
pandemic.

After that, the next theme was cost
production. This review identified that the
production cost was also one of the effects of
COVID-19 on health worker demand. During
a pandemic, the government must invest in
cost production, such as salaries and digital
technologies for health workers. In Ghana, this
study provides new insights into the fact that
some 22% of the wage bill of Ghana Health
Service is spent on health workers who are
inequitably distributed in the health sector.
The staffing norms of Ghana were used as
the benchmark for distribution. Although the
levels of health workforce budgetary deficits
were as much as 57% on average, the cost of
the inequitably distributed health workers could
offset this budgetary deficit by almost 30%.
Investing in hiring trained but unemployed
health workers and employing evidence-based
planning and policies for the health workforce
is necessary for tackling the issues mentioned
earlier. A comprehensive health labour market
analysis is imperative for holistic insights
(Asamani ef al., 2021). Next, in India, the study
showed it is important to recognise that the costs
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described the one-time development costs, such
as there would be recurring costs required for the
implementation of the digital training programs
such as server costs, technology support, web
hosting, managing/supervising health workers,
health workers time for completing the training,
providing access to smart-phones for completing
the training, and other data related costs while
accessing the training program (Joshi et al.,
2021). This study contributes to the existing
body of research on the expenses involved in
creating digital programs for training community
health workers in low-income and middle-
income countries (LMICs). It highlights that
development costs are substantial, mainly driven
by labour and technology expenditures. The
findings suggest that due to the advancements
in digital literacy, improved affordability and
growing access to digital devices in most
LMICs, digital technology has become a crucial
tool for training the health workforce (Joshi et
al.,2021).

Finally, we examined at the supply of PPE
and safety training. This research reported that
the effects of COVID-19 on health worker
demand is the supply of PPE and safety training.
The COVID-19 pandemic caused an interruption
in supply chains and production of equipment
at the global level, especially PPE. The World
Health Organization (WHO) also issued a
warning regarding the risks of the global supply
of PPE rapidly depleting (Sun et al., 2020). In
New Zealand, health workers faced a difficult
situation with a lack of PPE at their workplace
during the pandemic, which caused many health
workers to be infected with COVID-19. There
has been a substantial increase in the demand for
respirators among health workers and patients
due to the significant number of COVID-19
cases. This surge in demand highlights the critical
need for respiratory protection in healthcare
settings to ensure the safety of both healthcare
professionals and patients. Next, the safety and
well-being of healthcare professionals are a
top priority. Due to the fact that the healthcare
workplace is particularly susceptible to the
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possibility of being exposed to COVID-19, it is
of utmost importance to have access to PPE, as
well as training and instruction on how to use it
in the correct manner (Rosemberg et al., 2021).
The safety training of health workers focuses
on preventing the contraction and spread of
COVID-19 infection among health workers and
patients in healthcare settings.

Conclusion

The systematic review has emphasised the
significant impact of COVID-19 on global health
worker demand. Through the review performed,
the authors have identified five main themes
that demonstrate the effects of COVID-19 on
health worker demand: (1) Mental health; (2)
working conditions; (3) medical property; (4)
cost production; and (5) supply interruption.
The impacts of COVID-19 on health worker
demand were further extended to 17 sub-themes.
The review presents several recommendations
for future studies. Firstly, it suggests the need
for more qualitative studies as it offers in-
depth analysis and detailed explanations of
health worker methods along with demand
perspectives and decision-making about the
effect of COVID-19. Secondly, it is important
to have a specific systematic review method to
guide research synthesis in the context of the
effects of COVID-19 on health workers. Thirdly,
practicing complementary searching techniques
such as citation tracking, reference searching,
snowballing, and contacting experts is essential.

The main finding of this research is that
COVID-19 has significantly disrupted health
workers’ mental health and working conditions
due to the increasing demand for health workers
to treat COVID-19 patients. This research
also presented that the pandemic affected
medical property, cost production, and supply
of personal protective equipment and safety
training. The author believes that reviewing the
effect of COVID-19 on health worker demand
will help gain the insight required by authorities
to implement a new policy to resolve this matter.
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