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Abstract

Based on a grounded theory approach to healthcare professionals’ experience, this study conducted
a qualitative assessment of new opportunities and provided a conceptual justification of forward-
looking trends of global health system efficiency improvement and resilience toward universal
health in the post-COVID-19 era. The data were collected through semi-structured interviews, while
theoretical saturation was reached after 20 interviews with international experts in Global Health
System Resilience (psychologists, nurses, and community health consultants). The data were
analyzed using four coding stages: initial, focused, axial, and theoretical. The results showed that to
achieve global health system resilience toward universal health and safety coverage in the post-
COVID-19 era, it is required to develop a strategy including the support of healthcare professionals,
which allows coping with the emotional and psychological impact of the pandemic. Moreover,
opportunities for professional development and collaboration can enhance their resilience and
adaptability during and after crises. The findings suggest factors of global health system resilience
ranked using the AHP method. The present research provides a valuable insight into the significance
of telemedicine, remote care, and ensuring the safety of the healthcare industry and patients as the
most crucial factors for enhancing health system sustainability. This article provides new policy
recommendations to ensure the long-term effectiveness and sustainability of health systems.

1- Introduction
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Health systems are among the most important structures in our society. They are responsible for maintaining and
improving people’s health and preventing various diseases and epidemics [1]. Health system resilience is the “ability of
a system, community, or society exposed to hazards to resist, absorb, accommodate, adapt to, transform, and recover
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from the effects of a hazard in a timely and efficient manner, including through the preservation and restoration of its
essential basic structures and functions through risk management™ [2]. Thus, the ability to prevent, detect, respond to,
and recover from public health threats and emergencies and agility in deploying resources to meet urgent needs and
ensuring the continuity of essential health care are essential for health system resilience during crisis periods. Public
health is key to the economic development of any country; this fact has been recognized since the seminal World Bank
report of 1993: Investing in Health [3].

The COVID-19 pandemic highlighted the need to improve healthcare system sustainability and resilience for
economic security, but restoring healthcare is overlooked in planning [4]. The pandemic revealed the link between health
and economic sustainability. Sustained investment in emergency preparedness, public health capacities, and reforms is
required to avoid panic cycles and build efficient, effective health systems supporting sustainability [5]. Reforms should
integrate emergency response with universal healthcare access and marginalized population protection. Updated
healthcare systems that are prepared for the next crisis are critical to avoiding higher expenses and casualties.

The OECD report [6] emphasizes that the COVID-19 pandemic has severed the existing weak spots in healthcare
systems. Insufficient preparations and a lack of qualified personnel and investments were the reasons why existing
systems failed to handle the crisis. The sustainability of healthcare systems is their ability to be prepared, adapt, and
restore after serious shock [7]. However, the major challenge is perceived in the post-COVID-19 world, whereby the
social, cultural, and emotional well-being of healthcare workers may be affected [8]. According to Greenberg et al. [9],
post-trauma stressors are significant risk factors imposing long-term effects on mental health. It was well documented
that healthcare professionals in the post-pandemic era after the SARS outbreak in 2003 sustained negative psychological
symptoms, which continued for years. Not only this, but also the post-COVID-19 economic and social recession has
impacted many healthcare workers with unemployment, followed by economic crises [10-12].

The extent of the issues reaches the point of showing the attributes of “psychological COVID-19 syndrome” that
incorporate features of stress, anxiety, and depression [13, 14]. The HCW started to perceive social isolation fatigue as
it emerged from lockdown measures for a longer period than expected [13]. Social isolation negatively impacts the
socially linked quality of health, affecting social well-being [15]. The high risk of transmission may have compromised
the motivation to work in a team-oriented environment. Also, the unequal distribution of resources among workers for
the delivery of care is also conflicting. These challenges, which were persistent during a pandemic, may affect the quality
of life in a post-pandemic era [16].

On the other hand, the emerging need for preparedness for future incidences has led to an inclusive paradigm shift in
the field of medicine [16]. These paradigm shifts in practice result in cultural changes in the organization. For example,
paradigm shifts in cardiac care, the concept of telemedicine in disease risk management, the introduction of virtual space
in medicine, and the advancement of local healthcare systems have become recent spotlights in the field of medicinal
research and practice [17-21]. The most important care objective is to provide person- or patient-centered care rather
than focus on the system of care [22, 23]. In addition, health systems are integrating services to fulfill daily care needs
and patient demands [24]. Therefore, a system with well-equipped resources and positive mental health among healthcare
professionals is anticipated within the changing paradigm of the healthcare system.

Moosavi et al. [25] provided evidence of the high number of healthcare workers infected with COVID-19 worldwide,
including in developed and underdeveloped countries. The study conducted in Qazvin, Iran, found that healthcare
workers providing direct care for COVID-19 patients were at risk of infection [25]. Additionally, other studies on
Ghanaian and Chinese healthcare workers also reported that these individuals were at low risk of infection with COVID-
19 [26, 27]. These findings highlight the need to assess the clinical risk and exposure to the pathogen in healthcare
workers to guide better management and planning for safe risk management.

On the other hand, there is ample evidence in the literature that healthcare workers have experienced increased levels
of stress, anxiety, depression, and burnout during the pandemic [28]. The long-term consequences of these mental health
challenges on healthcare workers' well-being and the need for interventions and support systems are areas that require
further research.

Besides, the COVID-19 pandemic has underscored gaps in our understanding of healthcare system resilience. As
Ambrose et al. [29] discuss, while past research has examined the resilience of healthcare systems and workers
individually, there is limited knowledge on the resilience of healthcare systems as a unified team. The pandemic created
an opportunity to study how healthcare teams’ function and adapt as a cohesive unit during crisis situations. Similarly,
Rajapaksha et al. [30] point to the need for more empirical research on health system resilience. Though interventions
have been made to improve resilience, there is a crucial need to evaluate these strategies within existing frameworks.
This can help identify management deficiencies and provide valuable recommendations based on the pandemic
experience. Additionally, Vigoda-Gadot et al. [31] highlight the significance of public personnel management, trust, and
social resilience during global crises like the pandemic. More research is required on how healthcare organizations and
professionals can effectively manage crises and foster resilience despite unprecedented challenges.
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The COVID-19 pandemic revealed gaps in knowledge on the resilience of healthcare systems as a unified entity, with
limited research and application of resilience-building strategies. Further research is needed to examine how healthcare
teams’ function under crisis, identify management gaps, develop recommendations, and understand capabilities in public
personnel management, trust, and social resilience during global emergencies. The literature affirms that these spaces
require further investigation.

Comparing these studies revealed that the COVID-19 pandemic exposed crucial gaps in understanding healthcare
workers' occupational exposure risks and long-term mental health impacts. Specifically, there is limited research on
predictors of clinical vulnerability to guide enhanced safety protocols and a lack of knowledge on lasting mental health
effects and tailored interventions. To address these gaps, the objectives of this article are threefold: 1) Analyze the impact
of the COVID-19 pandemic on the mental, social, and cultural well-being of healthcare workers; 2) reflect on paradigm
shifts in medicine due to the pandemic; and 3) develop strategies to ensure health system resilience and universal health
coverage in the post-pandemic era. By exploring healthcare professionals' experiences using a grounded theory approach,
this study aims to substantiate resilience strategies for health systems and elucidate challenges, opportunities, and shifts
in the field of medicine resulting from the pandemic. The findings will help address the identified gaps and promote the
well-being of healthcare workers in future health emergencies. The research also aims to highlight the challenges,
opportunities, and paradigm shifts in the medical field due to the coronavirus pandemic. To study these impacts, the
following research questions have been formulated:

e What impact did the COVID-19 pandemic have on mental, social and cultural well-being in general?

e What is the motivation and novelty of the study that determines its consequential benefits?

To answer the research questions efficiently, the following research objectives have been formulated:

e To analyze the impact of the COVID-19 pandemic on the mental, social and cultural well-being of healthcare
workers;

o To reflect the paradigm shifts in the field of medicine due to the COVID-19 pandemic;

¢ To develop efficient measures for ensuring health system resilience toward universal health coverage and security
in the post-COVID-19 era;

¢ To determine the motivation and novelty of the study for its consequential benefits.

This study can make several key contributions to the literature. First, it provides an in-depth understanding of the
long-term mental health and wellbeing consequences of the COVID-19 pandemic on healthcare workers, helping address
gaps in knowledge on lasting impacts. Second, by elucidating healthcare professionals' first-hand experiences, the study
offers insights into paradigm shifts and innovations in medicine resulting from the pandemic, expanding the knowledge
base. Third, the grounded theory approach generates substantive strategies to enhance health system resilience and
progress towards universal health coverage based on stakeholders' perspectives, helping translate research to practice.
Fourth, the findings can inform interventions and policies to better support healthcare worker wellbeing in future health
emergencies. Finally, the study offers methodological value in applying an inductive, ground-up approach to develop
actionable frameworks for health system preparedness and response.

2- Literature Review
2-1- Efficiency Improvement of the Health Systems

The health systems play a key role in protecting and promoting the health of communities. However, these systems
often face numerous challenges that interfere with their ability to deliver services effectively [32]. One of the main
challenges is the need to continually strive to improve efficiency.

Efficiency improvement in public health systems refers to the process of maximizing the use of resources while
delivering high-quality healthcare services [33]. It involves streamlining processes, eliminating losses, and optimizing
available resources to ensure that the maximum number of people receive the necessary care.

There are several key strategies [34] that can be implemented to improve the efficiency of public health systems.

1. Technology usage: electronic health records (EHR) and health information systems can significantly improve
data management and coordination between healthcare providers. This not only reduces administrative
workload, but also provides more accurate and timely access to patient data, resulting in improved diagnosis and
treatment outcomes.

2. Bvidence-based practices: by adopting scientifically proven methods and interventions, public health systems
can ensure that resources are allocated to interventions with the greatest impact. This not only increases
efficiency, but also reduces the risk of wasting resources on approaches that have limited or no benefit.
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3. Collaboration and partnerships: public health systems must work together with other health care providers,
community organizations and stakeholders to leverage their collective resources and expertise. By sharing
knowledge, pooling resources and coordinating efforts, public health systems can streamline processes, reduce
duplication of services and ultimately optimize the use of available resources.

4. Workforce investment: training and professional development opportunities for public health professionals can
improve their skills and knowledge, enabling them to work more efficiently and effectively. By cultivating a
competent and motivated workforce, public health systems improve their overall effectiveness and achieve better
outcomes for the communities.

5. Continuous monitoring and evaluation: by regularly assessing performance, identifying weaknesses, and
making data-driven decisions, public health systems can proactively address challenges and adapt their
approaches to maximize effectiveness.

Improving efficiency is of high priority for public health systems to effectively fulfill their responsibilities to protect
and promote public health. By mastering technology, adopting evidence-based practices, fostering collaboration,
investing in workforce development, and continually evaluating efficiency, public health systems can optimize their
resources and ensure the delivery of high-quality health services to those who need them. Improved efficiency not only
benefits individuals, but also contributes to their overall well-being [35].

According to health index score, as of 2023, Singapore topped the health index rankings with an impressive score of
86.9. Trailing behind in second and third place were Japan and South Korea respectively. Figure 1 shows health system
ranking in some countries (including Iraq, Russia, China, Taiwan, South Korea, Japan, and Singapore).

Iraq 64.6
Russia 71.4
China 83.1
8
=
5 Taiwan 83.4
3
South Korea 84.8
Japan 86.5
Singapore 86.9
0 20 40 60 80 100
Health Index

Figure 1. Ranking of countries by health index score in 2023 [36]

2-2-Health System Resilience Concept

Health system resilience is the ability of a health system to withstand shocks and stresses without compromising its
ability to provide essential healthcare services. The COVID-19 pandemic has exposed weaknesses in many health
systems around the world, highlighting the need for greater resilience in order to respond effectively to future pandemics
or other crises.

One key aspect of health system resilience is preparedness. This includes having adequate supplies of personal
protective equipment (PPE) and medical equipment, as well as sufficient staffing levels and surge capacity to handle an
influx of patients during a crisis. It also involves having clear protocols and guidelines in place for responding to
emergencies, as well as robust communication channels between different stakeholders.

Another important element of health system resilience is flexibility. Health systems must be able to adapt quickly to
changing circumstances, such as shifting patterns of disease transmission or changes in patient needs. This requires
willingness on the part of healthcare organizations and providers to innovate and experiment with new approaches,
technologies, and care delivery models.

Equity is another critical factor in building resilient health systems. Ensuring that all individuals have access to high-
quality healthcare services is essential not only for promoting population health, but also for ensuring that vulnerable
populations are not disproportionately affected by emergencies or crises.
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Finally, strong leadership at all levels is crucial for building resilient health systems that can respond effectively in
times of crisis. Leaders must be able to inspire confidence among their staff, communicate clearly with patients and other
stakeholders, make difficult decisions under pressure, and prioritize the interests of public health above all else. In
conclusion, building resilient health systems will require concerted efforts from policymakers, healthcare leaders,
providers, researchers, and community members alike. By focusing on preparedness, flexibility equity, and leadership
as core principles guiding our responses moving forward, we can build stronger, more sustainable approaches towards
tackling emerging challenges within our globalized society.

The concept of healthcare system sustainability is one of the most important matters that emerged after COVID-19
pandemic. The task of identifying and solving problems related to healthcare sustainability obtained the top priority on
every social and government level. Healthcare systems across the world turned out to be unprepared for the COVID-19
scale. The traditional healthcare model was not able to solve such extreme challenges as infection spreading. Still, there
is a potential for creating more sustainable healthcare systems. One of approaches assumes utilizing data and
technologies for increasing the quality of services and developing new strategies of infection control.

One important matter is that creating new, more sustainable healthcare requires cooperation from all society. It can
be achieved through information exchange among scientists, government bodies, social organizations and healthcare
units. Integration of various healthcare system elements, such as developing infrastructure for quick diagnostic and
treatment or using technologies for distant consulting and patients’ condition monitoring, is another key factor in
improving its sustainability. One more important task is leveling up the professional competence of healthcare workers.
Training based on advanced techniques could help improve the qualifications of specialists and provide necessary skills
for work under extreme conditions.

Overall, these strategies may help to create a more sustainable healthcare system after the COVID-19 pandemic.
Despite they could require significant time and money investments, they appear necessary for the creation of more
sustainable healthcare models. Also, they are expected to help society to prepare for future healthcare challenges and
ensure accessibility of high-quality medical treatment in any conditions.

There are several directions for improving health system resilience presented in Figure 2.
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Figure 2. Resilient populations for resilient health systems: tackling wider determinants of health

2-3-Mental Health/Psychological Well-Being as the Basis for Enhancing Resilient Health Systems

As substantiated in Hummel et al. [37], the psychological well-being of mental health workers is greatly affected.
The clues of uncertainty among medical professionals and the amount of stress are highly concerning [38]. The
deteriorating effects of burnout and stress among healthcare workers in the post-pandemic period while controlling
the spread of the epidemic are emerging as a challenging trend in contemporary research [39]. Medical professionals
have higher responsibilities in their delegated job roles and in protecting their families and themselves. However, the
notified prevalence of psychological symptoms among medical professionals is showing opposite trends than what
is expected [37]. In the post-pandemic period, these stressors may have been exacerbated with additional roles of
managing resources and persisted long-lasting epidemic-related job stressors. The increased job demand during the
peak period imposed sustained effects on the mental health of workers; hence, these effects must be studied from
critical insight [39].
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2-4-The Concept of Social Well-Being

The concept of social well-being revolves around the factor of maintaining healthy and meaningful relationships and
terms with others [38]. Humans are social animals, which is why the part of the brain called the limbic system is
responsible for feeling and needs to interact and be with others to have a sense of happiness and satisfaction [39]. Without
the sustainable development and maintenance of one’s social well-being, a person can have a sense of social isolation
leading to physiological issues such as depression, anxiety, or lowliness disorders [39]. In contrast, cultural well-being
can be defined as one of the bases for social interactions as it reflects the concept of sharing common beliefs, values, and
identities with others [38].

2-5- Impact of the COVID-19 Pandemic on the Mental Health, Social and Cultural Well-Being of People

The COVID-19 outbreak has led to the imposition of several restrictions by different governments all over the wild
to restrict the spread of various infections. These impositions included lockdown and travel restrictions, which
confronted people with being socially isolated in their homes [40]. This social isolation leads to several mental and
psychological disorders among people, leading to depression, anxiety, suicidal thoughts, or aggressive behavior. In mid-
March, WHO also published a report reflecting the facts of physiological disorders due to health emergencies imposed
across the world [41]. However, no prominent measures were taken during the pandemic regarding the issue of mental
illness of people, which is why reportedly, during and post-pandemic, people suffered from psychological disorders
more than ever before [42]. This also leads to other major issues such as drug and improper social media usage and
abusive behavior, especially among teenagers. Besides, the pandemic also served as the basis for other social issues such
as increased crime rates, including robberies and stealing, as the lockdown created severe unemployment globally [43].
Hence, the COVID-19 outbreak led to several mental, social, and cultural issues.

As reported in Vera San Juan et al. [44], psychological tension among medical workers was reported before the peak
of the pandemic in relation to knowing the difficult experiences in international frontline practices. This was a form of
pre-peak anxiety among the medical staff. Not only this, but also an additional burden imposed caused the staff cognitive
stress. These tensions revolved around setting, resources, morals, and barriers while performing the job. However, the
study did not indicate the post-COVID retention of mental health stress [45].

One of the studies reported an excessive failure of mental and physical health during the times of the pandemic and
indicated that these stresses have changed the situation at workplaces in the post-COVID era. For instance, the
psychological preparation of workers before and after the pandemic in the workplace is disruptive in facing this challenge
[35]. Another issue of xenophobia was discussed, stressing the fact that bad experiences of the pandemic are changing
the perceptions and thinking of workers about colleagues and the social environment. This study was imperative in
describing how mental health is affected in the post-COVID situation. However, it does not address the effects and
behavior of medical staff, which would be submissive to find since they are frontline support. This can be well discussed
in the findings of this study [35].

On the contrary, social life has been compromised. As reported in Billings et al. [46], even though healthcare workers
substantiated the values of social media platforms as digital means to interact with colleagues and family. However, this
has limited social gatherings and face-to-face communication outside the work environment. In other words, during the
pandemic, the strong dependency on technological gadgets has produced a component of self-reliance while minimizing
group activities. Changes in all layers of society were observed. In addition, a challenge is to ensure the acceptance of
change under the effect of an individual’s mental block levels. Studies of change management have also understood that
for one to adopt a change or new norm, one must undergo the effect or live in an environment with change for
readjustments [35]. However, there are very limited studies regarding the social effects. The previously defined studies
have drawn one or two aspects of change in social well-being; however, there are many components to consider, such
as consideration of colleagues, teamwork, and tensions in building social relationships.

Apart from this, cultural well-being is perceived as subjected to impact and control of practice changes. The effect of
practice and policy reset for post-COVID-19 was studied in Billings et al. [47]. However, this discussion revealed a pool
of “sludge” in the healthcare setting in relation to resources and practices. Many streamlined changes were expected in
the administrative and medical practices for disease and risk management [47]. However, the study has not defined how
and whether these changes were adopted by healthcare staff or if these can be successful in the post-COVID period. In
addition, studies have also shared that the pandemic was a key source for bringing the culture of self-care to healthcare
individuals. In this regard, healthcare leadership has a major contribution, but there were only indications and a call to
action. Furthermore, it was also suggested that without these cultural practices of values and beliefs, there is a risk to
manage the ongoing consequences [48]. Moreover, the cultural changes are not related to the practice of healthcare
workers but also changes in the mindset and interactions with patients of different races and communities [49]. However,
these studies are lacking in defining the effect of these values on culture. The change in mindset with a significant shift
from the stressful environment to new adaptations in the post-COVID situation may change the perceptions of healthcare
workers. For instance, how they interact with patients and ensure the successful delivery of care. Similarly, COVID-19
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imposed social restrictions and introduced a culture of low contact, which may have affected people in the care setting.
The present study, therefore, accounts for these factors in view and investigates the perceptions of healthcare workers
regarding these changes, which will draw a comprehensive picture of the impact on cultural well-being.

2-5-1- Opportunities and Challenges the Medical Fields Experienced due to the Outbreak

Opportunities provided by the outbreak include the optimal application of digital technologies such as the application
of telemedicine, which revolutionizes the healthcare sector in the provision of quality care, and the introduction of e-
learning, which advances the research in the perspective of providing novel solutions to the problems [50]. The COVID-
19 pandemic also posed serious challenges to the medical field, including absenteeism of proper management and
supervision and lack of monetary incentives. The lack of coordination and proper management is lacking since the
COVID-19 pandemic is quite new, and the knowledge to deal with such pandemics is very limited. Guidelines issued
by the WHO and the government are changing continuously. Healthcare professionals suffered the most from the
pandemic as they were doing shifts day and night, which was exasperating [51]. Along with this, they do not have the
proper knowledge and training to deal with the pandemic situation. The lack of monetary incentives is also a big issue
in this regard. Doctors are doing double to triple shifts, but do not receive many incentives. However, high authorities
promised to provide treatment costs if they get infected and provide isolation rooms. However, none of these are applied
in real time [51]. All these situations show the opportunities and challenges of a pandemic.

2-5-2- Work Paradigm Shift in the Medical Field due to the COVID-19 Pandemic

The COVID-19 pandemic has created a work paradigm shift in the medical field, leading to attention toward technical
help and performance building the global that needs attention. Due to the pandemic, remote learning has gained
importance and has a significant influence on the education and training of medical practitioners. Due to this, remote
medical learning is gaining importance and evolving quickly. Many efforts have changed to virtualization, all due to
technological advancement that creates online tools for learning and training. One is teleultrasound sessions, which
gained importance in providing feedback during ultrasound scanning. It excludes the risk of diseases such as
pneumothorax. It is also useful in poor resource units that can be run on solar power. Many article clubs and discussions
have been shifted virtually due to the pandemic. Many online training platforms are available for medical staff training,
and they are accessible globally. There are also online education series on toxicology, which the American College of
Medical Toxicology supports to make advancements in the education and training regarding toxicology and train
healthcare providers [16].

The practice has changed, e.g., in the mental healthcare sector with counseling. Psychotherapists adopted tele-
psychotherapy during the pandemic to avoid consequences such as social distancing [52]. The adoption of this practice
started in the peak time of COVID-19 and accelerated the use of technology. The study has simultaneously reported
challenges of low expertise, technological challenges, and miscommunication. However, this practice was rapidly
adopted for learning lessons for the post-COVID era [36]. A similar example of change in practice with telemonitoring
and telemedicine for medicine risk management was reported. The impact of telemedicine in diabetes risk management
with glucose monitoring and periodic consultation reflected a strong paradigm change in the field of medicine. It is quite
a facility for chronic diseases such as diabetes, which requires frequent monitoring and telehealth consultation [22]. All
this showed paradigm shifts in the working environment of the medical field due to the COVID-19 pandemic. However,
these were not the only changes; there is a significant consideration for the value of basic components, which facilitates
the introduction of these changes into practice. For example, leadership, management, time, and values are basic
components; however, no studies have discussed healthcare leadership, time, and value in response to COVID-19-related
changes in the post-COVID era. Hence, this research will consider these components as well.

One of the main threats to healthcare system sustainability is a lack of medical workers. During the first two years of
the pandemic, an increased number of excess mortalities was registered in OECD countries due to low number of medical
workers and low social security per capita. Although the number of health workers in OECD countries has reached an
all-time high, additional 3 million health and long-term care workers will be needed.

3- Materials and Methods
3-1-Research Design

This study applies a mixed research method (qualitative and quantitative methods) to prioritize the health system
resilience factors in two phases. In the first phase, the constructivist grounded theory method, recommended by Charmaz
[53], is used to identify the Health System Resilience factors, and in the second phase, these identified factors are ranked
using the Analytic hierarchy process (AHP) method, which is a multi-criteria decision-making method, using the experts’
opinion, in order to identify the importance of each of the elements of the resilience of the health system. The
constructivist grounded theory method enabled us to generate a theory based on the data obtained from interviews with
healthcare workers.
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The study was designed and implemented based on philosophical principles that appear in the research stages.
Ontology, epistemology, and methodology are the philosophical foundations of any study. In our study, the ontological
assumption was based on relativism, which means that reality is subjective and varies from person to person. We used
constructivism as our epistemological assumption, which involves the creation of a model by analyzing the interview.

3-2-Data Collection Method

To achieve the objectives of this study, a qualitative approach using the constructivist grounded theory method was
employed. Detailed and semi-structured interviews were conducted with 20 healthcare professionals, including
psychologists, nurses, and community health consultants, who had experience working in the COVID-19 unit. The
interviews were conducted in primary care sectors and were scheduled on the basis of the participants’ availability and
willingness to participate. The data collection period lasted for two months, from December 2022 to February 2023.
Participants were assured of the confidentiality of their responses, and informed consent was obtained from all
participants prior to the interviews. The interviews were recorded, transcribed, and then analyzed using the constant
comparative method to identify emerging themes and concepts related to the impact of COVID-19 on the work-life
balance of healthcare professionals. Theoretical saturation was reached after the 14th interview, but to ensure that no
new concepts emerged, additional six interviews were conducted. Here are examples of questions asked in interviews.

1. What challenges of fear and anxiety are you facing during COVID-19?

2. Do you have a feeling of isolation and burnout these days, and how has it been impacting your psychological
health during the pandemic?

3. Who are your dearest relatives or friends, and how have you been interacting with them during the pandemic?
4. What are the negative components of social influence fostered in the present era of COVID-19?

5. How have COVID-19 containment strategies dealt with the situation of the pandemic, and what would be their
consequences in the post-COVID era?

6. How is cultural well-being between doctors and patients affected by the paradigm shift during COVID-19?

7. How has the COVID-19 situation changed, and will it shift the paradigms of providing care to patients after
lessons from the pandemic?

8. How do substance abuse and other psychiatric complications affect the service delivery of healthcare workers?

9. Do the actions of medical practitioners align with the ideology of utilitarianism? How can health workers develop
these concepts for the happiness of most people living during and after COVID-19?

10. How are healthcare systems thriving in the extremes of the pandemic?

3-3-Sample Size and Sampling Technique

The sample size for two phases of this study consisted of 20 international experts in Global Health System Resilience
(psychologists, nurses, and community health consultants) from Gimcheon, South Korea, Moscow, Russia, Hilla, Iraq,
and Beijing, China. The authors selected participants from these cities and countries due to their own connections in
these locations, which facilitated data collection and interview management. All the authors contributed to the data
collection and managing the interviews. The participants were selected based on their professional roles and experience
working in the COVID-19 unit. A convenience sampling technique was used to select the participants, as they were
approached in the primary care sector and agreed to participate in the study.

The study reached theoretical saturation after the 14th interview, meaning that no new concepts emerged from the
data analysis. However, to ensure the reliability and validity of the findings, an additional six interviews were conducted.
These interviews confirmed that the concepts had been repeated, and no new themes had emerged, indicating that
theoretical saturation had been achieved. The very same experts asked to participate in both phases of this study, i.e.,
grounded theory and AHP method phases.

3-4-Data Analysis

The data analysis in our study followed the principles of constructivist grounded theory. The analysis was performed
simultaneously with the data collection using detailed and semi-structured interviews. The coding process, which is the
first step in data analysis in grounded theory, involves four stages: initial coding, focused coding, axial coding, and
theoretical coding [54]. The interviews were transcribed and analyzed using NVivo software. In the initial coding stage,
we assigned titles related to the content of the interviews. In focused coding, we categorized and divided the titles
extracted from the initial coding stage into separate sections and evaluated them in more detail to distinguish their
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similarities and differences. We also assigned a label as a concept for each of these categories. The third step was axial
coding, where we identified and examined the categories and defined the relationship between them. Finally, in
theoretical coding, we determined the relations between the derived categories to form a theoretical model. We also
reached theoretical saturation after the 14th interview but conducted additional six interviews to ensure that no new
concept emerged. All concepts were repeated in these six interviews. The analysis was conducted through continuous
interaction between the researcher and the interviewees.

The Analytic Hierarchy Process (AHP) is a structured technique for organizing and analyzing complex decisions,
based on mathematics and psychology [55]. It uses a hierarchical structure to represent a decision problem, and then
develops priorities for alternatives through pairwise comparisons of criteria and options [55]. A key advantage of AHP
is that it helps break down a complex problem into smaller parts, allows for inconsistent judgments, and provides a
structured way to evaluate tradeoffs [56]. By reducing complex decisions to a series of one-on-one comparisons, then
synthesizing the results, AHP allows decision makers to arrive at the best decision based on both objective information
and subjective opinions [57]. Overall, AHP is a flexible and powerful tool for multi-criteria decision-making. Figure 3
illustrates the comprehensive research design and methodology employed in this study.

Phase 1: Constructivist grounded
theory to identify health system
resilience factors

¥

Data Collection Method

- Semi-structured interviews with 20
healthcare professionals. Based on the qualitative and

- Data collection period: from quantitative analyses’ results.
December 2022 to February 2023.

ﬁ)ata Analysis \

- Followed constructivist grounded
theory principles.

Phase 2: Analytic hierarchy process
(AHP) to rank the identified factors.

\ 4

Findings and Discussions:

- Four coding stages: initial, focused,
axial, and theoretical.

- NVivo software for the analysis.

- Theoretical saturation was confirmed
Kafter 20 interviews. j

Figure 3. Methodology workflow: a visual representation of the research process

3-5-Ethical Considerations

The ethical considerations in the research methodology reflect the process of compliance with the moral and legal
practices during the research. First, ethical approval was obtained via the Helsinki Declaration, and all the study
components including methodology were within the scope of this declaration. Under the guidelines of Helsinki,
human rights have been preserved, and patient safety was considered as a priority in sharing information [58]. Hence,
the respondents were comfortable enough to share their experiences based on voluntary participation. The questions
for the interview were shared with the respondents ahead of us to maintain transparency. Moreover, during the
research, the study made sure to maintain the confidentiality of the respondents, and the results were generated and
presented based on demographic and psychographic factors rather than the identity revelation of the respondents.
Besides that, the respondents were previously informed of the field and niche. Their views or responses can be used
while communicating the value their responses added to this study. Lastly, the respondents were not forced to share
any personal information. Hence, the present research on mental health, social, and cultural well-being in the post-
COVID-19 era and challenges, opportunities, and paradigm shifts in the field of medicine comprises all ethical
considerations required.
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4- Findings

The total number of respondents was 20 for the interview, including psychiatrists (n = 6), nurses (n = 10), and
community health consultants (n = 4). The gender distribution was male 55% and female 45% of the total population.
The average age of the participants was 45.9 years (SD = 2.02; ranging from 43 to 50 years old). The enrolled participants
in the study had different levels of education and hierarchy in their reputable organizations. The education included a
Bachelor’s degree of a registered nurse, psychiatrist specialist, associate degree, certificate of a community health
consultant, and Master’s degree (Table 1). The demographic information of the participants can be a reflection of the
appropriateness of the responses.

Table 1. The sample demographics and attributes

n %

Gender
Male 11 55%
Female 9 45%
Age

M=459yearsold SD =2.02
Positions
Psychiatrist 6 30%
Nurses 10 50%
Community Health Consultants 4 20%
Level of Education
Psychiatrist MD 6 30%
BS registered nurse 7 35%
Community Health Consultants (Master's Degree) 4 20%
Nursing Associate Degree 3 15%
Location
Gimcheon, Korea 5 25%
Moscow, Russia 5 25%
Hilla, Iragq 3 15%
Beijing, China 7 35%

During the initial coding phase, 697 crucial phrases were identified, followed by the discovery of 44 concepts during
the focused coding stage and 13 subcategories during the axial coding stage. All subcategories were then consolidated
into a primary category during the theoretical coding stage. The analysis led to the development of a theoretical model
that showcases the relationships between different research elements. Table 2 provides instances of the initial codes.

Table 2. Examples of the initial codes

Initial Code Interview Text The Key Point

“One of the biggest challenges we faced during the pandemic was the availability of essential medical supplies. We
were constantly struggling to get enough personal protective equipment, such as masks and gowns, to keep ourselves

A10 and our patients safe. We also faced shortages of critical medications, which made it difficult to provide the best
possible care to our patients. It was frustrating to see how the breakdowns in the medical supply chain were affecting
our ability to do our jobs and keep people healthy”

Medical supply
chain management

“Two aspects of fear, including fear of isolation and fear of contamination, are serious challenges that lead to ultimate

ca7 anxiety and depression. Healthcare workers are more stressed about the care of patients in a contaminated environment Fear and anxiety

than suffering from the pandemic” levels
E15 “There are also cultural variations such that I have seen differences in attitudes toward minority people working in a Organizational
highly stressful environment.” culture

In the next stage of coding, known as focused coding, certain codes are given more importance as they appear more
frequently or have greater relevance than others. Table 3 presents an example of the formation of these focused codes.

Table 3. Examples of the focused codes

Focused Code Key Concepts Related Initial Codes
AAl4 Patient management Al10-A15-A27
AC27 Psychological well-being C34-C23-C67
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The third step in grounded theory is axial coding, where connections between categories and subcategories are made
until theoretical saturation is reached. The latest new concept emerged during the 14" interview, and the emerging
categories were completed to an acceptable level, however, we conducted another six interviews to make sure if any new
concept appeared, which did not happen, and all the concepts inducted from these 6 interviews were already identified
among the first 14 interviews. Examples of axial coding are presented in Table 4, and all axial codes resulting from the

study are presented in Appendix | (Table Al).

Table 4. Examples of the axial coding

Main Category Subcategories

Focused Codes

Challenges, Opportunities, and
Paradigm Shifts in the Medical Challenges
Field in Post-COVID Era

Patient
management

Managing and treating
COVID-19 patients

Dealing with the backlog of
non-COVID medical cases

Ensuring the safety of
healthcare workers and patients

Addressing the mental health
impacts of the pandemic

Medical supply chain management

Hospital surge capacity

Healthcare workforce preparedness

COVID-19 variant response

Treatment affordability

Delayed medical care urgency

Auvailability of resources to address backlog
Potential for long-term health consequences
Impact on healthcare costs and resource allocation
Prioritization and triage strategies

Protection and infection control measures
Community transmission and exposure risk
Healthcare worker's psychological impact
COVID-19 testing and contact tracing capability
Safety compliance

Mental health impact

Auvailability of mental health resources

Mental health stigma and cultural barriers
Addressing social determinants of mental health

Mental health integration in healthcare delivery

4-1-Challenges

Axial and theoretical coding resulted in the findings of two main challenges in the medical field in the post-COVID
era, including patient management challenges and health worker well-being challenges (Figure 4).

CHALLENGES

@ Patient
M Management

Health Worker
Well-being

Managing and treating
COVID-19 patients

+ Dealing with the backlog of
non-COVID medical cases

+ Ensuring the safety of healthcare
workers and patients

Addressing the mental health
impacts of the pandemic

4+ Psychological stress

4+ Social and cultural well-being

Figure 4. Post-COVID healthcare challenges
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Four categories of challenges were identified in the axial coding and grouped under the label “patient management
challenges.” These categories include managing and treating COVID-19 patients, dealing with the backlog of non-
COVID medical cases, ensuring the safety of healthcare workers and patients, and addressing the mental health impacts
of the pandemic. Below, these findings are debated in detail.

4-1-1- Managing and Treating COVID-19 Patients

The grounded theory analysis revealed five main challenges in managing and treating patients with COVID-19, as
reported by healthcare workers. These challenges included medical supply chain management, hospital surge capacity,
healthcare workforce preparedness, COVID-19 variant response, and treatment affordability.

Medical supply chain management was identified as a significant challenge, with healthcare workers struggling to
obtain essential medical supplies such as personal protective equipment and critical medications. One interviewee stated,
“One of the biggest challenges we faced during the pandemic was the availability of essential medical supplies. We were
constantly struggling to get enough personal protective equipment, such as masks and gowns, to keep ourselves and our
patients safe. We also faced shortages of critical medications, which made it difficult to provide the best possible care
to our patients.”

Another major challenge was hospital surge capacity, as healthcare workers feared the potential for hospitals to
become overwhelmed with patients with COVID-19. In response, many healthcare institutions increased their hospital
surge capacity by converting nontraditional spaces into makeshift hospitals. One interviewee reported, “One of the
concerns we had during the pandemic was the potential for hospitals to become overwhelmed with patients. We knew
that if the number of COVID-19 cases continued to rise, we might not have enough beds or resources to treat everyone
effectively. That is why we worked so hard to increase our hospital surge capacity.”

Healthcare workforce preparedness was also identified as a challenge, with healthcare workers acknowledging that
they were not initially prepared to manage patients with COVID-19 effectively. They reported shortages of supplies and
equipment and a lack of appropriate training and expertise. However, many institutions have provided specialized
training and education programs to improve healthcare workforce preparedness. One interviewee stated, “We always
knew that there was a risk of pandemics and outbreaks. But when COVID-19 hit, we quickly realized that we were not
as prepared as we thought we were. We were short on supplies and equipment, and some of us didn’t have the
appropriate training or expertise to manage patients with COVID-19 effectively. That’s why we had to quickly adapt
and improve our healthcare workforce preparedness.”

The emergence of new COVID-19 variants was also identified as a significant challenge. Healthcare workers
expressed concerns about the potential impact of these variants on patient care, with some variants leading to more severe
cases and hospitalizations. They also acknowledged the possibility of these variants being more resistant to current
treatments and vaccines, prompting them to stay informed and ready to adapt quickly to any changes in the situation.
One interviewee reported, “I have been closely monitoring the emergence of new COVID-19 variants and their potential
impact on patient care. We have already seen how some variants can lead to more severe cases and hospitalizations,
which has forced us to adjust our treatment protocols. We are also concerned about the possibility of these variants
being more resistant to current treatments and vaccines. This has prompted us to stay informed and ready to adapt
quickly to any changes in the situation. We are continuously reviewing the latest research and recommendations from
health authorities to ensure we are providing the best possible care to our patients.”

Finally, treatment affordability was identified as a growing concern, particularly for patients without adequate health
insurance coverage. Healthcare workers reported seeing many patients who were unable to pay for recommended
treatments or medications, resulting in delays or forgone treatment. One interviewee stated, “One of the biggest
challenges that | come across is treating patients who cannot afford the cost of treatment. The issue of treatment
affordability is a growing concern, especially for patients without adequate health insurance coverage. It is
heartbreaking to see them struggle to access the care they need due to financial constraints. It is essential for us as
healthcare workers to work with policymakers to find ways to make treatments more affordable and accessible to
everyone, regardless of their financial situation.”

4-1-2- Dealing with the Backlog of Non-COVID Medical Cases

Dealing with the backlog of non-COVID medical cases was identified as one of the major challenges faced by
healthcare workers during the pandemic. Based on the interviews, we identified several aspects of this challenge.

First, healthcare workers reported a delay in medical care urgency among patients. Patients were hesitant to seek
medical care because of the fear of contracting COVID-19, even if they had serious medical conditions. This resulted in
patients’ delaying their medical care until their condition became critical, which put them at a greater risk of severe
health outcomes. For example, one interviewee shared, “I have seen patients with conditions like heart attacks and
strokes who delayed seeking care until it was too late, which made their treatment more complicated and less effective.
It was frustrating to see patients suffer due to the urgency of delayed medical care. As healthcare workers, we tried our
best to raise awareness about the importance of seeking medical care promptly and safely, even during the pandemic.”
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Second, healthcare workers reported a need to address the backlog of cases that had been put on hold during the
pandemic. This requires not only scheduling appointments and procedures, but also ensuring that sufficient resources
are available to handle the increased demand. One interviewee stated, “Now that things are starting to get back to
normal, we are facing a new challenge: how to address the backlog of cases that we have put on hold. It is not just a
matter of scheduling appointments and procedures — we also need to ensure we have the resources we must handle the
increased demand. That means more staff, more equipment, and more supplies. It is a daunting task, but we are working
hard to secure the resources we need so we can provide the care our patients need and deserve.”

Third, healthcare workers expressed concern about the potential for long-term health consequences of COVID-19.
While progress has been made in treating the acute symptoms of the disease, there is still much to learn about its long-
term effects on the body. Patients who have recovered from COVID-19 may still experience lingering symptoms such
as shortness of breath, fatigue, and difficulty concentrating. There is also uncertainty about the long-term effects of
COVID-19 on other organs, such as the heart and lungs. As one interviewee stated, “This is why it is so important for
us to continue studying the disease and its effects on the body, so we can provide the best possible care for our patients
and minimize the potential for long-term health consequences.”

Fourth, healthcare workers reported an impact on healthcare costs and resource allocation due to the COVID-19
pandemic. The cost of personal protective equipment has increased, and hospitals and clinics have had to spend
significant amounts of money to secure enough supplies to keep their staff and patients safe. This has put a strain on
healthcare budgets and resources, which were already stretched thin before the pandemic. Additionally, the pandemic
has created a backlog of non-COVID medical cases, which has further increased healthcare costs and resource allocation.
One interviewee explained, “We are seeing patients with more advanced diseases and illnesses due to delays in receiving
care, which can require more expensive treatments and procedures. As healthcare workers, we are constantly thinking
about how we can best allocate our resources to meet the needs of all our patients, especially during these challenging
times.”

Finally, healthcare workers reported the need to develop and implement prioritization and triage strategies to ensure
that the patients in urgent need receive timely and appropriate care. This required making difficult decisions about which
patients were most likely to benefit from treatment and which patients may need to be referred to other facilities or
receive palliative care. Factors such as age, underlying health conditions, and available resources were considered when
making these decisions. As one interviewee stated, “it is difficult to make decisions about which patients to prioritize
for treatment. With limited resources and an overwhelming number of patients needing care, we had to develop and
implement triage strategies to ensure that those in the most urgent need received timely and appropriate care. This
meant making difficult decisions about which patients were most likely to benefit from treatment and which patients may
need to be referred to other facilities or receive palliative care. We also had to consider factors such as age, underlying
health conditions, and available resources when making these decisions. It was a challenging and emotionally difficult
process, but we knew that it was necessary to ensure the best possible outcomes for our patients.”

4-1-3- Ensuring the Safety of Healthcare Workers and Patients

The interviews conducted highlighted several challenges in ensuring the safety of healthcare workers and patients
during the COVID-19 pandemic. The first challenge identified was the importance of protection and infection control
measures. A healthcare worker stated, “We 've had to adapt to new protocols and guidelines to ensure the safety of both
our patients and ourselves. This includes wearing personal protective equipment such as masks, gowns, and gloves and
implementing strict hand hygiene practices. We also had to make adjustments to our work environment, such as
implementing social distancing measures and increasing cleaning and disinfection procedures.”

The second challenge identified was the risk of community transmission and exposure. A healthcare worker
acknowledged this by saying, “We have seen firsthand how easily the virus can spread, even among those who are
asymptomatic. This is why we have implemented strict protocols to protect ourselves and our patients, including regular
testing, wearing personal protective equipment, and practicing social distancing. However, despite our best efforts, there
is still a risk of exposure, especially in areas with high rates of community transmission.”

The third challenge identified was the psychological impact on healthcare workers. One healthcare worker stated,
“The sheer scale of the pandemic, combined with the uncertainty and fear surrounding the disease, has taken a
significant toll on our mental health and well-being. We have been working long hours, dealing with critically ill patients
and constantly worrying about our own health and the health of our loved ones.”

The fourth challenge identified was the need for COVID-19 testing and contact tracing capability. A healthcare
worker emphasized, “Testing and contact tracing have been crucial in our efforts to control the spread of COVID-19.
We were able to identify positive cases quickly and isolate them to prevent further transmission. The challenge has been
keeping up with the demand for testing and contact tracing.”

Finally, the fifth challenge identified was safety compliance. A healthcare worker highlighted the importance of
following safety guidelines and protocols by saying, “As a team, we hold each other accountable for compliance with
these safety measures to protect both ourselves and our patients. It can be challenging at times, especially when we have
long shifts or when we are short-staffed, but we know that safety compliance is non-negotiable.”

Page | 2034



Emerging Science Journal | Vol. 7, No. 6

4-1-4- Addressing the Mental Health Impacts of the Pandemic

After conducting interviews with healthcare workers, several challenges related to addressing the mental health
impacts of the pandemic have been identified. One of the most significant challenges is the mental health impact on
healthcare workers. As one interviewee stated, “the mental health impact of COVID-19 has been immense. We are
constantly dealing with critically ill patients and the fear of exposure to the virus. The stress of the pandemic has made
it difficult to separate work from personal life, leading to feelings of burnout and exhaustion. ” Healthcare organizations
should prioritize the mental health and well-being of their staff and provide resources for support and self-care.

Another important aspect is the availability of mental health resources. Healthcare workers need access to mental
health resources during the pandemic. One interviewee pointed out, “My hospital has been great about providing
resources, like counseling services and support groups, to help us cope with the mental health challenges we are facing.
They also provide regular wellness activities such as yoga and meditation to help us relax and de-stress.” These
resources can make a significant difference in maintaining the mental health of healthcare workers during this
challenging time.

Mental health stigma and cultural barriers are also significant challenges that prevent individuals from seeking the
help they need. As one interviewee stated, “in some cultures, mental health is not discussed openly, and there is a stigma
associated with seeking mental health treatment. This can make it difficult for individuals to access the support they
need, even when they are struggling with mental health issues.” Healthcare workers should be sensitive to cultural
barriers and provide culturally sensitive care to help break down these stigmas.

Addressing social determinants of mental health is another critical aspect of addressing the mental health impacts of
the pandemic. As one interviewee stated, “factors such as poverty, lack of access to education and healthcare, and social
isolation can all contribute to poor mental health outcomes. While we can provide treatment and support for mental
health conditions, it is important to also address the underlying social determinants that may contribute to the problem.”
Healthcare providers, community organizations, and policymakers need to work together to address these social
determinants to improve the overall health and well-being of communities and reduce the burden of mental illness.

Lastly, mental health integration in healthcare delivery is essential for providing comprehensive care. As one
interviewee stated, “mental health issues are often interconnected with physical health conditions, and addressing both
together can lead to better outcomes for patients. ” Integrating mental health services into healthcare delivery can help
identify and address mental health concerns early on, preventing them from escalating into more serious conditions. By
integrating mental health providers into primary care clinics, patients can easily access mental health services without
having to go to a separate location, leading to positive outcomes in terms of improved mental health and overall health
outcomes.

Two categories of challenges were identified in the axial coding and grouped under the label “Health Worker Well-
Being.” These categories include social and cultural well-being and psychological stress. Below, these findings are
presented.

4-1-5- Social and Cultural Well-Being

Social and cultural well-being was identified as a significant challenge among healthcare workers in our interviews.
This challenge encompassed various aspects, including organizational culture, diversity and inclusion, workload and job
demands, and access to resources.

According to one interviewee, organizational culture plays a crucial role in the social and cultural well-being of health
workers. This includes the values and beliefs of the organization, which can impact job satisfaction and overall well-
being. The interviewee stated, “It’s important for healthcare organizations to prioritize the well-being of their staff and
create a positive work environment that supports the social and cultural well-being of their employees.”

Another important aspect of social and cultural well-being is diversity and inclusion. Interviewees emphasized the
importance of promoting diversity, equity, and inclusion in healthcare organizations to support the well-being of health
workers from underrepresented groups. One interviewee noted that “when healthcare organizations prioritize diversity,
equity and inclusion, it sends a message that all employees are valued and respected, regardless of their background or
identity. This creates a more positive work environment, where everyone feels included and supported.”

Workload and job demands were also identified as significant challenges for healthcare workers’ social and cultural
well-being. Interviewees noted that the demanding workload can leave little time or energy for social and cultural
activities outside of work, making it difficult for workers to balance work and personal life. One interviewee stated that
“it’s important for healthcare organizations to recognize the impact that workload and job demands can have on their
staff’s social and cultural well-being and to take steps to mitigate that impact.”

Finally, access to resources such as mental health support, social networks, and cultural events was identified as
critical for healthcare workers’ social and cultural well-being. Interviewees emphasized the importance of having access
to resources that can help manage work-related stress and promote social interaction and cultural understanding. One
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interviewee noted that “having access to counseling services and peer support groups has been helpful in promoting
emotional support and discussing work-related challenges.”

4-1-6- Psychological Stress

Interviews conducted with healthcare workers revealed that psychological stress is a significant challenge during the
COVID-19 pandemic. One aspect of this stress is fear and anxiety levels. As one interviewee stated, “the fear of isolation
and contamination has contributed to high levels of anxiety and fear among our patients. This fear and anxiety can
manifest in physical symptoms, such as rapid heartbeat and sweating, and can even lead to panic attacks.” The
interviewee emphasized the importance of healthcare organizations providing resources and support to help patients
manage their anxiety and fear during this challenging time.

Emotional exhaustion was another aspect of psychological stress identified in the interviews. Healthcare workers are
constantly dealing with critically ill patients, long hours, and their own fears, and anxieties about the virus. As one
interviewee explained, “the emotional toll of caring for patients with COVID-19 is significant, and it can be difficult to
separate work from personal life.” Burnout can result in emotional exhaustion, feelings of depersonalization, and a
reduced sense of personal accomplishment. The interviewee stressed the need for healthcare organizations to recognize
the emotional toll on their staff and provide resources for support and self-care.

Job demands are also a significant contributor to psychological stress of healthcare workers during the pandemic.
High-stakes decision-making and long working hours cause burnout or other mental health issues because of these
demands. Healthcare organizations should recognize that high workload can be physically and emotionally exhausting.
As one interviewee stated, “it is not uncommon for healthcare workers to experience” all that these job demands can
take on their staff and take steps to mitigate the impact. This could include providing mental health resources and
adjusting workload and staffing levels.

Social support was the final aspect of psychological stress identified in the interviews. As one interviewee explained,
“having support from colleagues and family can make a huge difference.” Social support can come in the form of
colleagues to talk to and debrief with after challenging cases or family members who understand the challenges of the
job and are there to listen when needed. The interviewee emphasized the importance of having this social support
network to manage the emotional toll of the job and maintain mental health during this difficult time.

4-2- Opportunities

Through the process of axial and theoretical coding, two main areas of “opportunities” in the medical field emerged
in the post-COVID era. These include opportunities related to technology and innovation and those related to public
health and policy (Figure 5).

OPPORTUNITIES
Technology :
O{Li}jF and Innovation P:::;cp';ﬁ?th
Group y
4 Telemedicine and remote care 4+ Public health measures
4+ Data analytics and Al 4+ International collaboration

Figure 5. Opportunities in healthcare in the post-COVID era

4-2-1- Telemedicine and Remote Care

During the interviews conducted with healthcare providers and workers, two main opportunities were identified in
the post-COVID era in the medical field, including technological equity in healthcare and reliable telecommunication
infrastructure. These opportunities were found to be critical in ensuring that patients have equal access to high-quality
healthcare.

The first opportunity, technological equity in healthcare, emphasizes the importance of ensuring that patients have
access to the technology and internet connectivity necessary for receiving high-quality healthcare. One interviewee
stated, “Access to technology is essential for receiving high-quality healthcare, but unfortunately, many patients do not
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have access to the necessary devices or internet connectivity.” This issue is particularly prevalent in underserved areas,
where low-income patients may not have the financial means to purchase devices or reliable internet connectivity. To
address this, the interviewee suggested expanding broadband access in rural areas, providing low-cost devices to low-
income patients, or offering training and support to patients who may be less comfortable using technology.

The second opportunity identified, reliable telecommunication infrastructure, emphasizes the importance of having
high-speed internet and reliable telecommunication infrastructure to support telemedicine and remote patient monitoring.
As one interviewee stated, “with the rise of telemedicine and remote patient monitoring, it is crucial for healthcare
organizations to have access to high-speed internet and reliable telecommunication infrastructure.” The lack of reliable
telecommunication infrastructure can limit patients’ ability to receive quality healthcare, particularly in rural or
underserved areas. The interviewees emphasized the importance of investing in reliable telecommunication
infrastructure to ensure that all patients have equal access to high-quality care, regardless of their location or
socioeconomic status.

4-2-2- Data Analytics and Artificial Intelligence (Al)

Opportunities identified in the medical field during the post-COVID Era include data availability and accuracy and
Al integration in healthcare decision-making.

During the interviews, participants highlighted the importance of data availability and accuracy in delivering quality
care. According to one healthcare provider, “electronic health records and disease surveillance systems are essential
sources of information for healthcare providers, allowing us to track patient health and identify trends in disease
prevalence.” Ensuring that healthcare data is both available and accurate can improve patient outcomes and make more
informed decisions about healthcare policy and practice.

Participants also identified Al integration in healthcare decision-making as an opportunity in the era. According to a
healthcare provider, “integrating data analytics and Al into healthcare decision-making can help us predict patient
outcomes, identify at-risk populations, and even suggest treatment plans tailored to each patient’s unique needs.”
However, it is important to note that Al should not replace human expertise and judgment. Healthcare providers should
work closely with Al technologies to ensure that the insights generated are clinically relevant and appropriate for each
patient.

4-2-3- Public Health Measures

Our study revealed that the post-COVID era presented several opportunities in the medical field. Through interviews
with healthcare providers, we identified three main opportunities: public health education for prevention, vaccine access
and availability, and public health funding and resources.

Regarding public health education for prevention, one interviewee noted, “There were all sorts of campaigns and
outreach efforts aimed at promoting vaccination, hygiene, and social distancing. It was not just about providing
information; it was about ensuring that everyone had access to the resources and support they needed to follow through
on those recommendations.” This highlights the importance of education and outreach efforts to promote public health
measures, especially in times of crisis.

The importance of vaccine access and availability was also highlighted in our interviews. Another healthcare provider
shared, “Thanks to the rapid development and deployment of COVID-19 vaccines, we now have an opportunity to protect
millions of people from this devastating disease. However, there are still challenges to overcome in terms of vaccine
access and distribution, particularly in underserved areas.” This highlights the need for an equitable distribution of
vaccines to ensure that everyone has access to protection from infectious diseases.

Finally, our interviews revealed that the COVID-19 pandemic led to a massive influx of public funds directed toward
public health initiatives. As one interviewee noted, “it has allowed us to expand our testing and treatment capabilities,
to train more healthcare professionals, and to develop new technologies and therapies that have the potential to
revolutionize healthcare.” This highlights the importance of continued investment in public health to ensure that we are
prepared to respond to future health crises.

4-2-4- International Collaboration

The interviews conducted for this study highlighted the importance of international collaboration and coordination in
healthcare during the COVID-19 pandemic. Participants pointed out that the pandemic has demonstrated the
interconnectedness of our world and the need for global cooperation to address health challenges. Two major
opportunities were identified: global healthcare collaboration and coordination and global integration of medical research
and treatment protocols.

The first opportunity identified was global healthcare collaboration and coordination. Healthcare organizations,
governments, and researchers across different countries and regions came together to provide education and resources,
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share knowledge, and provide support and assistance during the pandemic. Participants noted that this level of
collaboration and coordination has accelerated the development and approval of COVID-19 treatments and vaccines.
They believe that this type of collaboration and coordination will continue to be important beyond the pandemic to
address other global health challenges.

One interviewee stated, “The COVID-19 pandemic has been a stark reminder of the interconnectedness of our world
and the need for global collaboration and coordination in healthcare.” Another interviewee commented, “By working
together, we can achieve more than we ever could alone.”

The second opportunity identified was the global integration of medical research and treatment protocols. The
participants noted that the pandemic has shown the importance of collaboration and integration in medical research and
treatment protocols in different healthcare systems and populations. They highlighted the remarkable progress in the
development of vaccines and treatments for COVID-19 in a short time, thanks to the global effort of healthcare
organizations, governments, and researchers. Participants believe that continuing this kind of collaboration and
integration will be essential to address future global health challenges. One interviewee remarked, “COVID-19 has
shown us the importance of collaboration and integration in medical research and treatment protocols across different
healthcare systems and populations. Moving forward, it will be essential to continue this kind of collaboration and
integration to address other global health challenges.”.

4-3-Paradigm Shifts

Through the process of axial and theoretical coding, two main paradigm shifts were identified in the medical field in
the post-COVID era: healthcare delivery models and health promotion and prevention (Figure 6).

PARADIGM SHIFTS

Healthcare Health

Delivery Promotion
Models and Prevention

Alternative models of

: healthcare delivery

4 Social determinants of health

4+ Prevention and wellness

Figure 6. Paradigm shifts in healthcare

4-3-1- Alternative Models of Healthcare Delivery

The interviews revealed three paradigm shifts in healthcare delivery in the post-COVID era. First, there is a need for
accessible and affordable alternative healthcare models such as home-based care and community health clinics. As one
interviewee stated, “the COVID-19 pandemic has shown us that there is a great need for alternative healthcare models
that are both accessible and affordable, such as home-based care and community health clinics.” The pandemic has
highlighted the limitations of traditional healthcare settings, especially in terms of accessibility and safety. Alternative
models of healthcare delivery can provide essential healthcare services in a safe and convenient manner while also being
cost-effective.

Second, resource sufficiency is crucial for alternative healthcare delivery models. “The pandemic has highlighted the
importance of resource sufficiency for alternative healthcare delivery models. We should ensure that these models have
adequate resources and staff to provide high-quality care to patients,” said an interviewee. This is especially important
in underserved areas, where alternative healthcare delivery models can be a viable solution to improve access to care.
Investing in these models can create a more resilient and sustainable healthcare system that can better handle future
challenges.

Third, there is a need for legal and regulatory frameworks to support alternative models of healthcare delivery. “The
COVID-19 pandemic has brought attention to the need for legal and regulatory frameworks to support alternative
models of healthcare delivery,” said an interviewee. Regulations must ensure patient safety and quality of care while
still allowing for innovation in healthcare delivery. The pandemic has shown that more flexibility in regulatory
environments is necessary to allow for the use of alternative healthcare delivery models such as telemedicine and home-
based care. Ongoing review and updating of the regulatory frameworks will ensure that they support the use of alternative
healthcare models.
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4-3-2- Social Determinants of Health

The interviews conducted revealed that the post-COVID era has brought about paradigm shifts in the medical field.
One of these paradigm shifts is the increased focus on social determinants of health. This shift includes two aspects that
emerged from the interviews: social determinants of health programs and resources and collaboration for addressing
social determinants of health.

The first aspect, social determinants of health programs and resources, emphasizes the importance of the availability
and accessibility of resources and programs to address social determinants of health. As one interviewee stated, “the
pandemic has exposed the existing health disparities in our communities, which are often rooted in social and economic
factors such as poverty, education, and access to healthy food and safe housing.” The interviewee also noted the
development of new programs and resources, such as community health workers who connect patients with social
services and partnerships between healthcare organizations and community-based organizations. This underscores the
recognition by healthcare providers of the significance of addressing social determinants of health to improve health
outcomes and reduce healthcare costs.

The second aspect, collaboration for addressing social determinants of health, emphasizes the importance of
collaboration and coordination among healthcare organizations, government agencies, and community-based
organizations to address social determinants of health. According to one interviewee, “the pandemic has made it clear
that we need to work together to address the social determinants of health.” The interviewee stressed the importance of
collaboration in providing resources and support to those who are most vulnerable, including addressing factors such as
poverty, access to healthy food, and safe living environments. This highlights the recognition of the critical role that
social determinants play in overall health and well-being and the need for collaboration to address them effectively.

4-3-3- Prevention and Wellness

The interviews conducted revealed that the post-COVID era has brought about paradigm shifts in the healthcare
sector. One of the significant shifts is the focus on prevention and wellness. The interviewee stated, “We have seen an
increase in resources and programs aimed at educating patients on how to prevent illness and maintain good health.
This includes things like virtual health classes and workshops and more access to preventive care services like
vaccinations and routine check-ups.” This emphasizes the importance of promoting prevention and wellness to improve
overall health outcomes and reduce the burden on the healthcare system.

Another paradigm shift identified is the integration of health promotion and education into the healthcare system. The
interviewee stated, “Healthcare providers are not only treating illnesses, but also focusing on promoting health and
wellness among their patients. For example, we have started to see more emphasis on preventative care, such as routine
check-ups and screenings. Additionally, patient education has become an integral part of healthcare delivery, with
healthcare providers taking the time to explain the importance of healthy habits and lifestyle choices.” This indicates
that healthcare providers are recognizing the significance of patient education in promoting health and wellness and are
integrating it into their overall healthcare system planning and implementation.

4-4-Health System Resilience

The resilience of a health system refers to its ability to withstand and effectively respond to various challenges, shocks,
and disruptions while maintaining essential healthcare services and minimizing negative impacts on population health
[59]. It involves the capacity of the health system to adapt, absorb, and recover from unexpected events, such as
pandemics, natural disasters, or other emergencies, while ensuring the continuity of care, protecting the well-being of
healthcare workers, and meeting the evolving needs of the population [60]. A resilient health system recognizes the
importance of an appropriately distributed and motivated workforce [58]. This involves having adequate human and
physical resources, including diagnostics, primary and specialist care facilities, pharmaceuticals, vaccines, and medical
equipment [61, 62]. It also entails the ability to increase the capacity of services and healthcare professionals to cope
with sudden surges in demand [63]. Prioritizing health worker well-being, providing support mechanisms, and ensuring
their safety are critical for maintaining a resilient health system, as a motivated and well-supported workforce is essential
in responding effectively to incidents like pandemics [64, 65]. The resilience of a health system refers to its capacity to
withstand, adapt, and recover from shocks and challenges while continuing to provide essential healthcare services. The
necessities for a resilient health system encompass preparedness and response planning, coordination among
stakeholders, an organizational learning culture, effective information systems, surveillance capabilities, sufficient
financial resources, comprehensive health coverage, and a motivated workforce.

By prioritizing these elements, health systems can enhance their resilience and better protect population health in the
face of incidents such as the COVID-19 pandemic. Therefore, all the factors identified in the first phase of this study
(i.e., the output of the grounded theory phase) as challenges, opportunities, and paradigm shifts in the medical field in
the post-COVID era should be considered to evaluate the resilience of a health system. In other words, this study
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considers the following factors as the health system resilience factors: managing and treating COVID-19 patients
(medical supply chain management, hospital surge capacity, healthcare workforce preparedness, COVID-19 variant
response, treatment affordability), dealing with the backlog of non-COVID medical cases (delayed medical care urgency,
availability of resources to address the backlog, potential for long-term health consequences, impact on healthcare costs
and resource allocation, prioritization and triage strategies), ensuring the safety of healthcare workers and patients
(protection and infection control measures, community transmission and exposure risk, psychological impact on
healthcare workers, COVID-19 testing and contact tracing capability, safety compliance), addressing the mental health
impacts of the pandemic (mental health impact, availability of mental health resources, mental health stigma, cultural
barriers, addressing social determinants of mental health, mental health integration into healthcare delivery),
psychological stress (fear and anxiety levels, emotional exhaustion, job demands, social support), social and cultural
well-being (organization, culture, diversity, inclusion, workload, job demand, access to resources), telemedicine and
remote care (technological equity in healthcare, reliable telecommunication infrastructure), data analytics and Al (data
availability and accuracy, Al integration into healthcare decision-making), public health measures (public health
education for prevention, vaccine access and availability, public health funding and resources), international
collaboration (global healthcare collaboration and coordination, global integration of medical research and treatment
protocols), alternative models of healthcare delivery (accessibility and affordability of alternative healthcare models,
resource sufficiency for alternative healthcare delivery, regulations for alternative healthcare delivery), social
determinants of health (social determinants of health programs and resources, collaboration for addressing social
determinants of health), prevention and wellness (promotion of prevention and wellness, integration of health promotion
and education into healthcare system).

The analytic hierarchy process (AHP) was used to rank the importance of factors contributing to health system
resilience, and the findings are summarized in Table 5. Subcategories and focused codes in Table Al are considered
respectively as the main factors and sub-factors to evaluate health system resilience. The third column of Table 5 reflects
the weights of factors and sub-factors of health system resilience, obtained from the AHP approach. The weight of the
main factors of health system resilience are bold and also depicted in Figure 7 which presents the overall scores or
weights assigned to the main factors contributing to health system resilience as determined by the AHP. These weights
indicate the relative importance of each factor in evaluating health system resilience. Among the main factors,
telemedicine and remote care received the highest weight of 0.0978, indicating its significant role in building a resilient
health system. Ensuring the safety of healthcare workers and patients followed closely with a weight of 0.0904,
emphasizing the importance of protecting the well-being of those involved in healthcare delivery. Alternative models of
healthcare delivery (weight: 0.0828), social and cultural well-being (weight: 0.0816), and data analytics and Al (weight:
0.0815) were also identified as key factors in enhancing health system resilience. Psychological stress (weight: 0.0804),
social determinants of health (weight: 0.0787), and addressing the mental health impacts of the pandemic (weight:
0.0742) were other significant factors to consider. Dealing with the backlog of non-COVID medical cases (weight:
0.0694), public health measures (weight: 0.0685), international collaboration (weight: 0.0673), managing and treating
COVID-19 patients (weight: 0.0662), and prevention and wellness (weight: 0.0612) were also found to contribute to
health system resilience, albeit with relatively lower weights compared to the top-ranking factors. These results provide
valuable insights into the prioritization of factors in strengthening health system resilience. Policymakers, healthcare
leaders, and stakeholders can utilize this information to focus their efforts on the most critical areas for building resilient
health systems capable of effectively responding to challenges and ensuring the well-being of populations.

Table 5. Weighted scores of all the factors and sub-factors in health system resilience using AHP

Factors Sub-factors Weights ~ Weighted scores
Managing and treating COVID-19 patients: 0.0662
Medical supply chain management 0.1735 0.011486
Hospital surge capacity 0.2176 0.014405
Healthcare workforce preparedness 0.1902 0.012591
COVID-19 variant response 0.1906 0.012618
Treatment affordability 0.2281 0.0151
Dealing with the backlog of non-COVID medical cases: 0.0694
Delayed Medical Care Urgency 0.206 0.014296
Auvailability of resources to address backlog 0.2221 0.015414
Potential for long-term health consequences 0.1834 0.012728
Impact on healthcare costs and resource allocation 0.1404 0.009744
Prioritization and triage strategies 0.2481 0.017218
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Ensuring the safety of healthcare workers and patients:

Protection and infection control measures
Community Transmission and Exposure Risk
Healthcare worker’s psychological impact
COVID-19 Testing and Contact Tracing Capability

Safety Compliance

Addressing the mental health impacts of the pandemic:

Psychological Stress:

Social and cultural well-being:

Telemedicine and remote care:

Data analytics and Al:

Public health measures:

International collaboration:

Mental Health Impact

Availability of Mental Health Resources

Mental Health Stigma and Cultural Barriers
Addressing social determinants of mental health

Mental health integration in healthcare delivery

Fear and anxiety levels
Emotional exhaustion
Job demands

Social support

Organizational culture
Diversity and inclusion
Workload and job demand

Access to resources

Technological equity in healthcare

Reliable telecommunication infrastructure

Data availability and accuracy

Al integration in healthcare decision-making

Public health education for prevention
Vaccine access and availability

Public health funding and resources

Global healthcare collaboration and coordination

Global integration of medical research and treatment protocols

Alternative models of healthcare delivery:

Social determinants of health:

Prevention and wellness:

Accessibility and affordability of alternative healthcare models
Resource sufficiency for alternative healthcare delivery

Regulations for alternative healthcare delivery

Social determinants of health programs and resources

Collaboration for addressing social determinants of health

Promotion of Prevention and Wellness

Integration of health promotion and education into healthcare system

0.0904
0.1908
0.2356
0.1753
0.1871
0.2112
0.0742
0.2173
0.196
0.1753
0.1765
0.2349
0.0804
0.2761
0.2539
0.2383
0.2317
0.0816
0.2445
0.2213
0.2738
0.2604
0.0978
0.7235
0.2765
0.0815
0.6944
0.3056
0.0685
0.4212
0.3445
0.2343
0.0673
0.5983
0.4017
0.0828
0.2982
0.3239
0.3779
0.0787
0.4121
0.5879
0.0612
0.6729
0.3271

0.017248
0.021298
0.015847
0.016914
0.019092

0.016124
0.014543
0.013007
0.013096
0.01743

0.022198
0.020414
0.019159
0.018629

0.019951
0.018058
0.022342
0.021249

0.070758
0.027042

0.056594
0.024906

0.028852
0.023598
0.01605

0.040266
0.027034

0.024691
0.026819
0.03129

0.032432
0.046268

0.041181
0.020019
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Figure 7. Overall scores of the main factors in health system resilience using AHP

The fourth column of the table shows weighted scores of the sub-factors obtained by multiplying the weight of each
sub-factor by the weight of the main factor.

5- Discussion

The results of this study provide valuable insights into the challenges, opportunities, and paradigm shifts in the
medical field during the post-COVID era, as well as key factors contributing to health system resilience. The challenges
identified highlight issues around managing COVID-19 treatment, addressing backlogs of hon-COVID care, ensuring
healthcare safety, and supporting mental health. This aligns with existing literature documenting the strains on healthcare
systems during the pandemic [66-68]. The findings emphasize the need for continued vigilance around COVID-19, while
also expanding access and managing deferred care. Supporting healthcare worker wellbeing is also underscored as an
urgent priority.

At the same time, opportunities around technology, data analytics, public health, and global collaboration emerged
from the pandemic. The acceleration of telemedicine, investments in public health infrastructure, and breakthroughs in
vaccine development underscore how crises can catalyze innovation. This reflects discussions in the literature around
potential lasting benefits from the pandemic response [69, 70]. However, realizing these opportunities requires
addressing access barriers and health disparities.

The study also revealed paradigm shifts toward prevention, social determinants of health, and alternative care models.
This indicates a growing awareness of the need for more holistic, equitable and proactive healthcare. The literature
similarly points to these shifts representing a changing philosophy in healthcare [71, 72]. However, implementing these
philosophical shifts in practice remains challenging.

Using AHP, this study identified key factors in health system resilience, including workforce protection, remote care
capabilities, data analytics, and mental healthcare. This prioritization provides guidance to policymakers on targeting
investments to strengthen resilience. The factors align with characteristics of resilience highlighted in existing
frameworks [73]. However, there are opportunities for further research on weighting resilience factors across different
contexts.

This study makes important contributions by eliciting and analyzing perspectives from frontline healthcare
professionals to develop an empirically-grounded understanding of the post-COVID healthcare landscape. The research
identifies key challenges, opportunities, paradigm shifts, and priorities for health system resilience based on the lived
experiences of those providing care during the pandemic. These insights can inform policies and investments aimed at
strengthening healthcare systems, supporting healthcare workers, managing care backlogs, improving public health
capabilities, harnessing technology, and fostering global collaboration. This study provides a foundation for further
research while generating timely practical recommendations to guide healthcare leaders and policymakers during this
critical window. Most significantly, it gives voice to the first-hand accounts of healthcare workers, honoring their
indispensable service and benefiting from their hard-won wisdom.
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5-1-Theoretical Contributions

The findings of this study have significant theoretical contributions to the field of healthcare, particularly in the post-
COVID era. First, the identification of challenges faced by the healthcare system in the post-COVID era offers a
theoretical contribution in terms of understanding the complex interplay between healthcare, public health, and policy.
It highlights the importance of ensuring healthcare workforce preparedness, managing the medical supply chain,
addressing the backlog of non-COVID medical cases, ensuring the safety of healthcare workers and patients, and
addressing the mental health impacts of the pandemic.

Moreover, the identification of opportunities presented by technology, innovation, and public health measures offers
theoretical contributions in terms of understanding the potential for technological equity in healthcare, reliable
telecommunication infrastructure, Al integration in healthcare decision-making, global healthcare collaboration and
coordination, and vaccine access and availability.

Furthermore, the identification of paradigm shifts in healthcare highlights the importance of focusing on prevention,
wellness, and patient education, as well as integrating these elements into overall healthcare system planning and
implementation. This paradigm shift can contribute to a more proactive approach to healthcare, leading to improved
health outcomes and reduced burden on the healthcare system. These theoretical contributions provide insights into
potential avenues for future research and practice in healthcare, and the potential for innovation and collaboration to
improve healthcare outcomes.

5-2-Practical Implementations

Based on the findings of this study, there are several practical implications for the medical field in the post-COVID
era.

First, there is a need for healthcare providers to prioritize prevention and wellness promotion in their practice and to
integrate patient education into their delivery of care. This can be achieved by offering more virtual health classes and
workshops and by ensuring patients have greater access to preventive care services such as vaccinations and routine
check-ups.

Second, healthcare systems should prioritize the integration of prevention, wellness, and patient education into overall
healthcare system planning and implementation. This can be achieved by developing more comprehensive health
promotion programs and ensuring that healthcare providers have the necessary resources and training to effectively
promote and educate patients on healthy habits and lifestyle choices.

Third, healthcare systems should focus on addressing the challenges and opportunities identified in this study. This
includes managing and treating COVID-19 patients, dealing with the backlog of non-COVID medical cases, ensuring
the safety of healthcare workers and patients, addressing the mental health impacts of the pandemic, and promoting the
well-being of healthcare workers.

Finally, there is a need for investment in technology and innovation, including telemedicine and remote care, data
analytics and Al, and reliable telecommunication infrastructure. There is also a need for increased funding and resources
for public health measures, including public health education for prevention, vaccine access and availability, and global
healthcare collaboration and coordination.

By implementing these practical recommendations, healthcare providers and systems can effectively respond to the
challenges and opportunities presented by the post-COVID era and ensure that they are well-prepared to provide high-
quality care to their patients. The COVID-19 pandemic showed the vulnerability of the global healthcare system and the
necessity to increase its sustainability. Based on analysis of past pandemics and modern experience of fighting against
COVID-19, several recommendations for improving the sustainability of the global healthcare system can be given.

1. Reinforcing local healthcare systems: Local healthcare systems are the first line of defense against epidemics;
hence, they must be equipped with all necessary resources for quick and efficient reaction to potential threats.
This means investments are needed in developing medical infrastructure, personnel training, purchasing medical
equipment and drugs.

2. Creation of global pandemic fund: Establishing a global pandemic fund could be an important step for improving
the sustainability of the global healthcare system. This fund is supposed to be used for quick reaction to alarms,
buying necessary medical assets and training personnel.

3. Reinforcing international cooperation: COVID-19 demonstrated that epidemics are not held by borders, so only
strong international cooperation can be effective against them, which requires creation of mechanisms for
international action coordination, experience and information exchange, and developing the unified strategy for
fighting against potential threats.

4. Investing in scientific research: Scientific research is the key factor in improving global healthcare system
sustainability. They help to reveal new threats, develop methods of disease prevention and treatment, and optimize
the work of healthcare systems.
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5. Raising public awareness: The population must be aware of potential threats to its health and of proper reaction.
Propaganda campaigns of healthy lifestyle, diseases prevention and proper use of medical resources must become
an important part of the strategy for improving global healthcare system sustainability.

In general, improving the sustainability of the global healthcare system after the COVID-19 pandemic requires a
complex approach and cooperation between all parties involved. The main areas of action are reinforcing local health
systems, creating a global pandemic fund, reinforcing international cooperation, investing in research, and raising public
awareness.

6- Conclusion

This constructivist grounded theory study offers invaluable insights into the landscape of healthcare in the post-
COVID era, grounded in the perspectives of frontline healthcare workers who experienced the pandemic firsthand. The
findings shed light on the multifaceted challenges faced by healthcare systems, including struggles to manage COVID-
19 treatment, address backlogs of non-COVID care, ensure healthcare safety, and support mental health. However, the
results also reveal opportunities sparked by the pandemic to leverage technology, data analytics, public health
infrastructure, and global collaboration to innovate healthcare. Notably, the study indicates paradigm shifts toward
prevention, social determinants of health, and alternative care models, reflecting changing philosophies and priorities in
healthcare delivery. Analyzing these results through the lens of health system resilience reveals key priorities such as
protecting the healthcare workforce, building remote care capabilities, harnessing data analytics, and investing in public
health and mental healthcare. The study makes important theoretical contributions around promoting prevention and
wellness, integrating health education into care, and embracing technology and innovation to overcome challenges.
Practical implications call for investments in prevention programs, integrating health promotion into planning, and
leveraging telemedicine, data analytics, and global partnerships. This timely research elucidates the perspectives of
healthcare workers, honoring their service while generating actionable recommendations to guide policymakers and
leaders in building more sustainable, equitable, and resilient health systems ready to respond to future crises.

The study provides a foundation for further research while delivering urgently needed insights to inform healthcare
in the post-pandemic era as the field continues to evolve. Further exploration of healthcare workers' experiences
using qualitative approaches could provide richer insights into the long-term impacts of the pandemic. Quantitative
studies assessing factors like workforce retention and mental health outcomes could supplement the qualitative data.
Research might also focus on specific resilience strategies and innovations that emerged during the pandemic using
case study approaches. Evaluative studies could then assess the implementation and effectiveness of these strategies.
Finally, future research should examine the generalizability of the findings to different cultural contexts and low-
resource settings.
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Appendix |
Table A-1. Axial coding
Main Category Subcategories Focused Codes
Medical supply chain management
Hospital surge capacity
Managing and treating
COVID-19 patients Healthcare workforce preparedness
COVID-19 variant response
Treatment affordability
Delayed medical care urgency
Dealing with the backlog Auvailability of resources to address backlog
of non-COVID medical Potential for long-term health consequences
cases Impact on healthcare costs and resource allocation
Patient Prioritization and triage strategies
management Protection and infection control measures
. mmunity transmission and ex re risk
Ensuring the safety of Community transmission and exposure ris
healthcare workers and  Healthcare worker's psychological impact
tient . . -
patients COVID-19 testing and contact tracing capability
Challenges .
Safety compliance
Mental health impact
Addressing the mental Auvailability of mental health resources
health impacts of the ~ Mental health stigma and cultural barriers
pandemic . . .
Addressing social determinants of mental health
Mental health integration in healthcare delivery
Fear and anxiety levels
Challenges, Opportunities, and ) Emotional exhaustion
Paradigm Shifts in the Medical Psychological Stress
Field in Post-COVID Era Job demands
Health Worker Social support
Well-being Organizational culture
Social and cultural well-  Diversity and inclusion
being Workload and job demand
Access to resources
Telemedicine and remote  Technological equity in healthcare
Technology and care Reliable telecommunication infrastructure
Innovation Group Data availability and accuracy
Data analytics and Al . o . .
Al integration in healthcare decision-making
Opportunities Public health education for prevention

Public health measures ~ Vaccine access and availability

Fublic Health and Public health funding and resources

Policy
. . Global healthcare collaboration and coordination
International collaboration . . .
Global integration of medical research and treatment protocols
Accessibility and affordability of alternative healthcare models
Healthcare Alternative models of Resource sufficiency for alternative healthcare deliver
Delivery Models healthcare delivery y y
Regulations for alternative healthcare delivery
Paradigm - - Social determinants of health d
Shifts Social determinants of ocial determinants of health programs and resources
Health Promotion health Collaboration for addressing social determinants of health

and Prevention Promotion of prevention and wellness

Prevention and wellness . . o
Integration of health promotion and education into healthcare system

Page | 2049



