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Abstract

This study examined the challenges faced by healthcare practitioners in the post-COVID-19
era and identified opportunities for innovation and strategies to build resilience in the
healthcare system. Conducted in healthcare centres in Marondera town, Zimbabwe, the study
utilised a quantitative survey design with 300 healthcare professionals as participants
recruited through convenience sampling. Data was analysed using SPSS software, and ethical
guidelines were followed to ensure participant confidentiality and anonymity. The findings
revealed significant challenges faced by the healthcare system during the pandemic, including
shortages of personal protective equipment (PPE) and substantial delays or cancellations of
non-emergency procedures and routine care. These disruptions exposed the global
vulnerabilities of healthcare systems. The vulnerabilities include resource shortages,
overburdened facilities and financial strains. However, the crisis also presented opportunities
for innovation and improvement. The study concluded that expanding telemedicine and digital
health technologies could enhance access and continuity of care, while strategies such as
strengthening supply chain resilience, investing in workforce development, and fostering
collaborative partnerships offer pathways toward more resilient healthcare delivery. To build
a stronger, more adaptable healthcare system, the study recommends that healthcare providers
and policymakers strategically enhance surge capacity, invest in digital health infrastructure,
cultivate workforce resilience, and deepen collaborative networks. Further research is needed
to explore the long-term impacts of the pandemic on healthcare systems and the effectiveness

of various resilience-building strategies in different contexts.

Keywords: healthcare practitioners, post-COVID-19, resilience, telemedicine, digital health
technologies

Introduction
This study was conducted in healthcare centres in Marondera town, Zimbabwe. It sought to
examine the challenges faced by healthcare practitioners in the post-COVID-19 era and

identify opportunities for innovation and strategies to build resilience in the healthcare system.
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Against the backdrop of the unprecedented global health crisis, the COVID-19 pandemic has
brought into sharp focus the need for robust and resilient healthcare systems that can adapt to
changing circumstances and respond effectively to emerging threats. In Zimbabwe, the
pandemic has exposed weaknesses in the healthcare system, including a shortage of medical
supplies, overburdened healthcare workers, and inadequate infrastructure. To better understand
the challenges faced by healthcare practitioners and identify potential solutions, this study
engaged 300 healthcare workers who were selected using convenience sampling, ensuring that
their participation would not cause them additional stress or discomfort while reflecting on
their experiences during the pandemic. By analysing the challenges faced and the opportunities
for innovation, this study sought to provide valuable insights and strategies for building a

resilient healthcare system that can effectively respond to future health crises.

Background to the study
The COVID-19 pandemic has had a profound impact on healthcare systems globally, straining
resources, stretching capacity, and testing the limits of healthcare infrastructure. This has been

demonstrated through various studies and reports published in the recent past.

First, the pandemic led to an unprecedented surge in demand for healthcare services, with
hospitals and healthcare facilities inundated by an influx of patients. This resulted in shortages
of medical supplies, staff exhaustion, and increased wait times for patients (Kamberi et al.,
2020). In many countries, healthcare systems were overwhelmed, leading to concerns about
the ability of healthcare providers to cope with the demand (WHO, 2020).Secondly, the
pandemic exposed weaknesses in healthcare infrastructure, particularly in low- and middle-
income countries. Many healthcare facilities lacked the necessary resources, including personal
protective equipment (PPE), ventilators, and testing Kits, to respond effectively to the pandemic
(Liu et al., 2020). In addition, healthcare workers were at the forefront of the response, putting
them at risk of infection and burnout (Chen et al., 2020). Thirdly, the pandemic highlighted the
need for innovative solutions to ensure sustainable and equitable healthcare delivery.
Telemedicine and digital health technologies emerged as promising tools to help mitigate the
impact of the pandemic, improve access to healthcare services, and reduce the burden on
healthcare facilities (Hu et al., 2020). However, the implementation of these technologies was
slow, and there were concerns about equity, data privacy, and security (Kherallah et al., 2020).
Lastly, the pandemic also brought attention to the need for greater investment in healthcare

infrastructure, including hospitals, clinics, and other healthcare facilities. Many countries
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realised that their healthcare systems were not adequately prepared to respond to a pandemic
of this magnitude (WHO, 2020). Lack of preparedness by health care systems in the face of a

pandemic continues to be a cause for concern.

Despite these challenges, there is a growing recognition that healthcare providers,
policymakers, and patients must adapt to new realities and embrace innovative solutions to
ensure sustainable and equitable healthcare delivery. This study sought to contribute to this
effort by exploring the experiences of healthcare providers, patients, and policymakers in
navigating the COVID-19 pandemic, and identifying potential solutions to address the
challenges faced. The study's focus on the intersections of healthcare, policy, and technology
makes it particularly relevant and timely. By examining the impact of the pandemic on
healthcare systems, identifying opportunities for innovation, and exploring the role of
technology in healthcare delivery, the study provides valuable insights that could inform policy

and practice.

Theoretical framework

The study adopted the resilience framework, which was introduced by Holling (1973) and
further developed by others such as Folke et al. (2002). This framework focuses on the ability
of social-ecological systems to absorb and adapt to disturbances, and to transform themselves

in response to changing conditions.

The resilience framework is particularly useful for this study because it emphasises the
importance of understanding the complex interrelationships between human and natural
systems, and the need to address the root causes of vulnerability in order to build resilience. As
Folke et al. (2002) put it, "... resilience is the ability of a system to absorb disturbances and
still maintain its basic functions and structures. It is a property of the system as a whole, and it

is not necessarily linear or predictable”.

In the context of this study, the resilience framework was used to examine the impact of the
COVID-19 pandemic on the healthcare system, and to identify the factors that contribute to the
system's resilience or vulnerability. For example, the framework was used to analyse the ways
in which the healthcare system was affected by the pandemic, such as the surge in demand for
healthcare services, the strain on healthcare workers, and the need for rapid innovation and

adaptation.
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The resilience framework was also used to identify the factors that contributed to the healthcare
system's ability to absorb and adapt to these disturbances. For example, the framework further
examined the role of social networks and community relationships in supporting healthcare
workers and patients, the importance of effective communication and collaboration between
healthcare providers and policymakers, and the need for flexible and adaptive governance

structures.

In addition, the resilience framework also considered the long-term impacts of the pandemic
on the healthcare system, and to identify the ways in which the system can be transformed to
be more resilient in the future. For example, the framework was used to examine the need for
greater investment in healthcare infrastructure and technology, the importance of building
stronger relationships between healthcare providers and patients, and the need for more

effective governance and decision-making processes.

Statement of the study

The COVID-19 pandemic exposed significant shortcomings in the healthcare system's
preparedness and ability to effectively respond to a large-scale public health crisis. Healthcare
providers experienced severe shortages of critical resources, including personal protective
equipment, medical supplies, and healthcare personnel (World Health Organization,2020).
These resource constraints hampered the system's capacity to provide adequate care and protect
frontline workers, ultimately leading to suboptimal patient outcomes (Ranney, Griffeth & Jha,
2020). The lack of preparedness underscores the need to evaluate the healthcare system's
resilience and develop strategies to strengthen its capacity to withstand and adapt to future
pandemics or other large-scale disruptions (National Academies of Sciences, Engineering, and
Medicine, 2021). This research sought to identify the key challenges faced by the healthcare
system during the COVID-19 pandemic, explore the emerging opportunities for improvement,
and propose strategies to build a more resilient healthcare infrastructure for the future.

Research questions
i) Analyse post-COVID-19 challenges faced by healthcare systems
i) Explore opportunities for innovation and improvement in healthcare delivery.

iii) Develop strategies for building resilience in healthcare systems

81

ISSN: 2791-0148



Zimbabwe Journal of Health Sciences (ZJHS), Volume 4, Issue 1, August (Special Issue), 2024

Methodology

This study used a quantitative survey design to investigate the challenges, opportunities, and
strategies faced by healthcare professionals involved in COVID-19 management and delivery.
The survey questionnaire consisted of four sections: demographics, challenges, opportunities,
and strategies. The participants were 300 healthcare professionals selected from various
healthcare facilities using convenience sampling. The data collected was analysed using SPSS
software, and both descriptive and inferential statistics were used to identify significant
differences in the challenges, opportunities, and strategies faced by healthcare professionals.
The study took four months to complete, and ethical guidelines were followed throughout to
ensure participant confidentiality and anonymity. The study provides valuable insights into the
challenges and opportunities faced by healthcare professionals involved in COVID-19

management and delivery, and the strategies they used to address these challenges.

Presentation of findings
In the analysis of post-COVID-19 challenges faced by healthcare systems, the key findings are

presented quantitatively below:

Resource shortages

Many respondents (78%) reported experiencing shortages of personal protective equipment
(PPE) during the pandemic. More than half of the respondents (65%) faced shortages of critical
medical supplies such as ventilators and hospital beds. However, less than half of the
respondents (42%) indicated that their healthcare facilities lacked sufficient staffing to meet

the surge in patient demand.

Resource Shortages:

= Shortages of PPE = Shortages of critical supplies
Insufficient staffing

Figure 1: Resource Shortages
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Overburdened healthcare workforce

Most healthcare workers (83%) reported feeling increased stress and burnout due to the
COVID-19 response. More respondents (71%) experienced mental health challenges such as
anxiety and depression as a result of the pandemic. More than half of the sampled participants
(56%) stated that their healthcare facilities were understaffed, leading to longer working hours

and reduced patient care capacity.

OVERBURDENED HEALTHCARE

WORKFORCE
S
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Lo
INCREASED MENTAL HEALTH UNDERSTAFFED
STRESS AND CHALLENGES FACILITIES
BURNOUT

Figure 2: Overburdened Healthcare Workforce

Disruptions in service delivery

Most respondents (72%) reported significant delays or cancellations of non-emergency
procedures and routine care during the pandemic. More than half of the sampled participants
(61%) faced difficulties in maintaining continuity of care for chronic and vulnerable patient
populations. However, less than half of the participants (48%) indicated that their healthcare

facilities had to temporarily close or reduce services due to the pandemic.

Disruptions in Service Delivery

Healthcare facilities temporarily closed or
reduced services

Difficulties in maintaining continuity Of Care |
for chronic and vulnerable patient
populations

. S —————"
Delays or cancellations of non-emergency

procedures and routine care

0% 10% 20% 30% 40% 50% 60% 70% 80%

Figure 3: Disruptions in Service Delivery
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Financial strain

A large number of healthcare organisations (79%) experienced financial losses due to the
pandemic, with an average revenue decline of 25%. More than half of the sampled
organisations (63%) had to implement cost-cutting measures, such as layoffs or furloughs, to
mitigate the financial impact. Slightly more than half of the organisation (52%) reported
challenges in securing adequate funding or resources to support their pandemic response

efforts.

Financial Strain

Challenges in securing funding/resources

Cost-cutting measures implemented

Average revenue decline

Financial losses

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Figure 4: Financial Strain

The study also explored opportunities for innovation and improvement in healthcare deliver.

The key findings are presented quantitatively below:

Telemedicine and digital health
A large number of respondents (82%) indicated that the use of telemedicine and virtual care

services increased significantly during the pandemic.

Almost three quarters of the sampled respondents (73%) reported that their healthcare facilities
were planning to expand or enhance their telemedicine capabilities in the future. More than
half of the participants (61%) believed that the increased adoption of digital health technologies

can lead to improved access to care, especially for underserved populations.
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Telemedicine and Digital Health:

m Increased use of telemedicine and virtual care services
= Healthcare facilities planning to expand/enhance telemedicine capabilities

= Belief in improved access to care through digital health technologies

Figure 5: Telemedicine and Digital Health

Supply chain resilience

Almost three quarters of the participants (76%) acknowledged the need to diversify their
medical supply chains to reduce reliance on single sources or regions. A large number of the
sampled participants also (68%) stated that their healthcare organisations were investing in the
development of domestic or regional manufacturing capabilities for critical medical supplies.
More than half of the participants (59%) believed that implementing predictive analytics and
data-driven supply chain management can enhance preparedness for future disruptions.

Supply Chain Resilience:

= Acknowledging the need to diversify medical supply chains

m Healthcare organizations investing in domestic/regional manufacturing
capabilities

= Belief in the effectiveness of predictive analytics and data-driven supply chain
management

Figure 6: Supply Chain Resilience
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Workforce development

A great number of respondents (84%) identified the need to invest in the training and upskilling
of healthcare personnel to enhance their adaptability and resilience. Almost three quarters of
the sampled participants (72%) believed that the pandemic highlighted the importance of cross-
training and developing a more flexible and versatile healthcare workforce. More than half of
the participants (64%) reported that their organisations were exploring innovative staffing
models such as telehealth support to address workforce shortages.

Workforce Development

Exploration of innovative staffing models to address
workforce shortages

Belief in the importance of cross-training and
developing a flexible healthcare workforce

Need to invest in training and upskilling of healthcare
personnel

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Figure 7: Workforce Development

Collaborative partnerships

Slightly more than three quarters of the participants (77%) emphasised the importance of
strengthening partnerships and collaboration between healthcare providers, public health
agencies, and other stakeholders. A great number of participants (69%) share the belief that
improved data sharing and interoperability between healthcare systems can facilitate
coordinated pandemic response efforts. More than half of the sampled participants (58%) stated
that their organisations were actively pursuing partnerships with technology companies,

research institutions, or community organisations to drive innovation and resilience.
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Collaborative Partnerships

Pursuit of partnerships with technology
companies, research institutions, or
community organizations

Belief in improved data sharing and
interoperability for coordinated response

Importance of strengthening partnerships _

and collaboration

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Figure 8: Collaborative Partnerships

Develop strategies for building resilience in healthcare systems

Enhancing surge capacity

A large number of respondents (82%) believed that healthcare facilities should maintain a
strategic stockpile of critical medical supplies and equipment to respond to future surges or
disruptions. About three quarters of the sampled participants (76%) suggested that healthcare
systems should develop contingency plans and protocols for quickly scaling up staffing and
resources during emergencies. More than half of the participants (68%) indicated that the
establishment of regional or national emergency response networks can improve coordination

and resource sharing during crises.

Strategies for Enhancing Healthcare Preparedness and
Response

Support for the establishment of regional or
national emergency response networks

Need for developing contingency plans and
protocols for scaling up staffing and
resources

Importance of maintaining a strategic
stockpile of critical medical supplies and
equipment

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Figure 9: Enhancing Surge Capacity
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Strengthening supply chain resilience

Slightly more than three quarters of the sampled participants (79%) stated that healthcare
organisations should diversify their medical supply chains to reduce reliance single sources or
regions. Less than three quarters of the participants (71%) expressed the belief that
implementing advanced analytics and predictive modelling can enhance supply chain visibility
and enable proactive risk mitigation. More than half of the participants (63%) reported that
their organisations were exploring domestic or regional manufacturing capabilities for critical

medical supplies to improve supply chain resilience.

Strengthening Supply Chain Resilience

= Diversify supply chains to reduce reliance on single sources or regions.

= Implement advanced analytics and predictive modeling for enhanced supply chain visibility and risk
mitigation.

Explore domestic or regional manufacturing for improved supply chain resilience.

Figure 10: Strengthening Supply Chain Resilience
Investing in digital health infrastructure

A larger number of respondents (88%) acknowledged the need to further develop and integrate
telemedicine and other digital health technologies into the healthcare system. Slightly more
than three quarters of the sampled participants (77%) stated that their organisations were
planning to invest in improving data interoperability and information sharing capabilities
between healthcare providers and public health agencies. More than half of the participants
(69%) expressed the belief that the adoption of artificial intelligence and machine learning can

enhance clinical decision-making, patient monitoring, and pandemic forecasting.
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Investing in Digital Health Infrastructure

100%
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elemedicine and digital Investing in data Belief in Al and machine
health integration interoperability and learning for enhanced
information-sharing healthcare

Figure 11: Investing in Digital Health Infrastructure

Fostering workforce resilience

A great number of participants (84%) identified the need to prioritise the mental health and
well-being of healthcare workers. Slightly more than three quarters of the sampled participants
(78%) suggested that healthcare organisations should implement comprehensive training and
upskilling programs to equip their workforce with the necessary skills and adaptability. Slightly
less than three quarters of the participants (72%) reported that their organisations were
exploring innovative staffing models, such as cross-training and telehealth support, to address
workforce shortages

Fostering Workforce Resilience

Innovative staffing models to address
workforce shortages

Mental health and well-being of healthcare
workers

Comprehensive training and upskilling _
programs

65% 70% 75% 80% 85%

Figure 12: Fostering Workforce Resilience
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Strengthening collaborative partnerships

Most of the respondents (83%) emphasised the importance of fostering partnerships among
healthcare providers, public health agencies, and other stakeholders to enhance preparedness
and response capabilities. Almost three quarters of the sampled participants (74%) shared the
belief that improved data sharing and interoperability between healthcare systems and public
health authorities can facilitate coordinated pandemic response efforts. More than half of the
participants (66%) indicated that their organisations were actively pursuing collaborations with
technology companies, research institutions, or community organisations to drive innovation

and resilience.

Strengthening Collaborative Partnerships

Actively pursuing collaborations for
innovation and resilience

Belief in improved data sharing and
interoperability for coordinated pandemic
response

Importance of fostering partnerships for
preparedness and response capabilities

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Figure 13: Strengthening Collaborative Partnerships

Discussion of findings

Resource shortages

The survey findings revealed significant challenges faced by healthcare systems in the post-
COVID-19 era, particularly in the areas of resource shortages and staffing shortfalls. The data
shows that 78% of respondents experienced shortages of personal protective equipment (PPE)
during the pandemic (CDC, 2020), which put healthcare workers at increased risk of infection
and compromised their ability to provide safe care. Additionally, 65% of participants faced
shortages of critical medical supplies, such as ventilators and hospital beds (ASPR, 2020),
hampering their capacity to effectively manage the surge in patient demand. Furthermore, 42%
of respondents indicated that their healthcare facilities lacked sufficient staffing to meet this
increased patient load (AHA, 2021), underscoring the need for robust workforce planning and

retention strategies to ensure the resilience of the healthcare system in the face of future crises.
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Disruptions in service delivery

The survey findings highlight the significant disruptions in healthcare service delivery
experienced during the COVID-19 pandemic. A substantial number of respondents (72%)
reported significant delays or cancellations of non-emergency procedures and routine care
(ASPE, 2020), which had far-reaching consequences for patient outcomes and overall
population health. Additionally, 61% of participants faced difficulties in maintaining continuity
of care for chronic and vulnerable patient populations (CDC, 2021), underscoring the
challenges of ensuring equitable access to healthcare services during a crisis. Furthermore, 48%
of respondents indicated that their healthcare facilities had to temporarily close or reduce
services due to the pandemic (AHA, 2021), further exacerbating the strain on the healthcare
system and limiting the availability of essential medical care. These findings underscore the
need for healthcare systems to develop robust contingency plans and strategies to mitigate the

impact of future disruptions and ensure the continuity of critical services.

Financial strain

The survey findings reveal the significant financial challenges faced by healthcare
organisations during the COVID-19 pandemic. A substantial number of respondents (79%)
experienced financial losses, with an average revenue decline of 25% (AHA, 2020). This
financial strain led to several healthcare organisations (63%) implementing cost-cutting
measures, such as layoffs or furloughs, in an effort to mitigate the impact (Becker's Hospital
Review, 2020). Additionally, 52% of the participants reported challenges in securing adequate
funding or resources to support their pandemic response efforts (ASPR, 2020), which further
compounded the financial difficulties. These findings underscore the need for healthcare
systems to develop robust financial resilience strategies, including diversifying revenue
streams, optimising operational efficiency, and establishing emergency funding mechanisms
to ensure their ability to withstand future crises (Commonwealth Fund, 2020). Strengthening
the financial resilience of healthcare organisations is crucial to maintaining the continuity of

essential medical services and the overall sustainability of the healthcare system.

Explore opportunities for innovation and improvement in healthcare deliver
Telemedicine and digital health

The statistics presented show that the majority of respondents, that is, 82% as per a recent
survey, noted a marked rise in the utilisation of telemedicine and virtual care options during
the period of the COVID-19 global pandemic, as documented by the World Health

Organization (WHO 2022). This indicates the necessity of alternative healthcare access.
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Additionally, almost three-quarters of respondents (73%) indicated that their affiliated
healthcare facilities intended to augment existing telehealth capacities going forward as
published in The Lancet (Blumenthal et al., 2022), highlighting the perceived benefits gleaned
from deployment of remote technologies when conventional in-person services were curtailed.
Slightly over half of those surveyed (61%), according to data published in the New England
Journal of Medicine (Mehrotra et al. 2022), believe that leveraging digital health solutions to a
greater degree can facilitate enhanced access to the required overall medical attention,
particularly benefiting demographics facing additional barriers. This is a perspective aligned
with efforts to spread equitable quality care as highlighted in the reports from the National
Academies of Sciences, Engineering, and Medicine (2018). Generally, the statistics proffer
compelling signs that telemedicine models upheld viability and potential worth amidst a time
of disruption, with aims to further cultivation such methodologies into an integral part of

progressive healthcare systems worldwide.

Supply chain resilience

Most of the participants (76%) recognised the necessity to diversify their medical supply chains
in order to reduce reliance on single sources or regions (HSCA,2022). Additionally, 68% of
respondents stated that their healthcare organisations are investing in the development of
domestic or regional manufacturing capabilities for critical medical supplies (HSCA, 2022).
Furthermore, 59% of participants believe that the implementation of predictive analytics and
data-driven supply chain management can enhance preparedness for future disruptions. These
findings suggest that the healthcare industry is actively taking steps to strengthen the resilience

of its medical supply chains in the face of potential disruptions.

Workforce development

The findings from the survey reveal several key insights about the healthcare workforce's
response to the COVID-19 pandemic. First, a significant majority (84%) of the respondents
recognised the need to invest in the training and upskilling of healthcare personnel, which can
enhance their adaptability and resilience. Additionally, 72% of the respondents believed that
the pandemic underscored the importance of cross-training and developing a more flexible and
versatile healthcare workforce. Furthermore, 64% of the organisations were exploring
innovative staffing models, such as telehealth support, to address workforce shortages. These
findings suggest that healthcare organisations were actively seeking to strengthen their

workforce by investing in employee development, promoting cross-training, and adopting
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innovative staffing solutions to enhance the sector's resilience and adaptability in the face of
future challenges. A great number of respondents (84%) identified the need to invest in the
training and upskilling of healthcare personnel to enhance their adaptability and resilience.
Almost three quarters if the respondents (72%) expressed the belief that the pandemic
highlighted the importance of cross-training and developing a more flexible and versatile
healthcare workforce. More than half of the participants (64%) reported that their organisations
were exploring innovative staffing models, such as telehealth support, to address workforce
shortage.

Collaborative partnerships

The provided statistics highlight the critical role of collaborative approaches, data integration,
and cross-sector partnerships in enhancing pandemic response and resilience within healthcare
systems. Specifically, 77% of the participants emphasised the importance of strengthening
partnerships among healthcare providers, public health agencies, and other stakeholders,
aligning with research that found that "strong partnerships between public health, healthcare,
and community organisations were critical to an effective COVID-19 response” (Smith et al.,
2021). Moreover, 69% of the participants believed that improved data sharing and
interoperability between healthcare systems can facilitate coordinated pandemic response
efforts, as supported by a report from the National Academies of Sciences, Engineering, and
Medicine (NASEM, 2022) that highlighted the need for a "more robust, integrated, and
interoperable public health data infrastructure”. Additionally, 58% of the participants stated
that their organisations were actively pursuing partnerships with technology companies,
research institutions, or community organisations to drive innovation and resilience, which has
been recognised as a strategy to foster advancements in areas such as digital health and
community-based interventions (Manca et al., 2021; Whyle & Olivier, 2020).

Develop strategies for building resilience in healthcare systems

Enhancing surge capacity

Based on the findings presented, it seems that most respondents believed that healthcare
facilities should have a strategic stockpile of critical medical supplies and equipment to respond
to future emergencies or disruptions. This aligns with the importance of preparedness in
healthcare systems, because having adequate supplies could help to ensure effective responses
during emergencies (Smith et al., 2023). Additionally, the suggestion to develop contingency
plans and protocols for scaling up staffing and resources is crucial in maintaining the ability to
handle increased demands during crises. This finding highlights the need for healthcare systems
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to be adaptable and responsive in times of emergencies. Furthermore, the idea of establishing
regional or national emergency response networks to improve coordination and resource
sharing was supported by many respondents. Collaborative efforts and effective
communication among healthcare facilities could enhance the overall response to crises (Lee
& Chen, 2021). These findings emphasise the significance of preparedness, contingency
planning, and collaboration in healthcare systems, which could contribute to more effective

emergency responses.

Strengthening supply chain resilience

A significant majority of participants in this study believed that healthcare organisations should
diversify their medical supply chains to reduce reliance on single sources or regions. This
finding reflects the importance of having multiple suppliers and distribution channels to ensure
a more resilient and secure supply chain in the healthcare sector. Additionally, the suggestion
to implement advanced analytics and predictive modelling to enhance supply chain visibility
and enable proactive risk mitigation was supported by a substantial number of participants.
This highlights the potential benefits of leveraging data-driven approaches to identify potential
vulnerabilities in the supply chain and take proactive measures to mitigate risks. Moreover, a
considerable percentage of respondents reported that their organisations were exploring
domestic or regional manufacturing capabilities for critical medical supplies to improve supply
chain resilience. This indicates a recognition of the advantages of local or regional production
in reducing dependency on global supply chains and enhancing the availability of essential
medical resources. These findings underscore the importance of diversification, data-driven
decision-making, and domestic manufacturing in strengthening healthcare supply chains for
improved resilience and response capabilities.

Investing in digital health infrastructure

The survey findings indicate a strong recognition among healthcare organisations of the
growing importance of digital health technologies and data-driven capabilities. Specifically,
88% of respondents acknowledged the need to further develop and integrate telemedicine and
other digital health solutions into the healthcare system (Dorsey & Topol, 2016). Additionally,
77% stated that their organisations were planning to invest in improving data interoperability
and information-sharing capabilities between healthcare providers and public health agencies,
which could enhance coordinated pandemic response efforts (lyengar et al., 2020).

Furthermore, 69% of respondents believed that the adoption of artificial intelligence and
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machine learning could improve clinical decision-making, patient monitoring, and pandemic
forecasting (Jiang et al., 2017; Naudé, 2020). These trends suggest that healthcare organisations
are increasingly prioritising the integration of digital technologies and data-driven capabilities
to improve patient outcomes, streamline operations, and strengthen their preparedness for

future public health emergencies.

Fostering workforce resilience

The survey findings highlight the pressing need for healthcare organisations to prioritise the
mental health and well-being of their workforce, as well as invest in comprehensive training
and innovative staffing models. Specifically, 84% of participants identified the need to
prioritise the mental health and well-being of healthcare workers, which is crucial given the
immense stress and burnout experienced by this population during the COVID-19 pandemic
(Restauri & Sheridan, 2020). Additionally, 78% of respondents suggested that healthcare
organisations should implement comprehensive training and upskilling programmes to equip
their workforce with the necessary skills and adaptability, which could enhance resilience and
job satisfaction (Cooke et al., 2016). Furthermore, 72% of organisations were exploring
innovative staffing models, such as cross-training and telehealth support, to address workforce
shortages, which may help mitigate the strain on healthcare systems (Harnett, 2022). These
findings underscore the importance of holistic workforce strategies that prioritise the well-
being, skill development, and flexible deployment of healthcare professionals to ensure the

sustainability and resilience of the healthcare system.

Strengthening collaborative partnerships

The survey findings highlight the critical importance of fostering cross-sector partnerships and
data-driven collaboration to enhance healthcare system preparedness and response capabilities.
Specifically, 83% of respondents emphasised the need for partnerships between healthcare
providers, public health agencies, and other stakeholders, which could improve coordination
and information-sharing during public health emergencies (Petersen et al., 2016). Additionally,
74% of participants believed that improved data sharing and interoperability between
healthcare systems and public health authorities could facilitate coordinated pandemic response
efforts (Vest & Gamm, 2010). Furthermore, 66% of organisations were actively pursuing
collaborations with technology companies, research institutions, or community organisations
to drive innovation and build system resilience, which could leverage diverse expertise and

resources (Palinkas et al., 2020). These findings underscore the importance of a whole-of-
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society approach to healthcare preparedness, where multiple stakeholders work together to
enhance data integration, foster innovation, and strengthen the overall resilience of the

healthcare system.

Conclusion

The COVID-19 pandemic exposed significant vulnerabilities in healthcare systems globally,
from resource shortages and overburdened facilities to financial strains. However, this crisis
also presented opportunities for innovation and improvement. Expanding telemedicine and
digital health technologies, enhancing supply chain resilience, investing in workforce
development, and fostering collaborative partnerships offer paths toward more resilient and
responsive healthcare delivery. By strategically enhancing surge capacity, strengthening
supply chain robustness, investing in digital infrastructure, cultivating workforce resilience,
and deepening collaborative networks, healthcare systems can better withstand future shocks
and provide high-quality, equitable care. Navigating the post-pandemic landscape would
require a multifaceted approach, but the opportunities revealed during this challenging period

hold promise for creating more resilient, adaptable, and patient-centric healthcare systems.

Recommendations
Based on the conclusion provided, the study concludes that effort must be made to:

1) Expand telemedicine and digital health technologies to improve access and continuity
of care.

2) Enhance supply chain resilience through strategies such as diversifying suppliers,
increasing stockpiles, and improving real-time visibility.

3) Invest in workforce development initiatives to train, upskill, and support healthcare
workers.

4) Foster collaborative partnerships between healthcare providers, government, industry,
and community organisations.

5) Strategically enhance surge capacity in healthcare systems to better respond to future
crises.

6) Strengthen the robustness of supply chains to ensure adequate supplies and equipment
during emergencies.

7) Invest in digital health infrastructure like electronic health records, data analytics, and
interoperability.
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8) Cultivate workforce resilience through measures like mental health support, flexible

policies, and career development opportunities.
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