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Aims and Scope of the Series

Public health is what we as a society do collectively to contribute to and ensure the
health and social conditions for the enjoyment of health as a resource for life. It
can also be defined as science and research that promotes health, prevents disease,
and improves populations’ well-being and quality of life. Its objective is to know
the risk factors that determine and condition the populations’ health levels at
present. At the end of the 20th century and the beginning of the 21st century, it is
unjustifiable and regrettable that morbimortality according to age plays a leading
role when the causes are mostly well known and therefore preventable, such as
obesity, AIDS, cirrhosis, diabetes mellitus, addictions and cancer associated with
the consumption of tobacco and alcohol, etc. In short, public health is science
based on epidemiology and biostatistics, and currently, new technologies and
artificial intelligence must be incorporated to identify patterns and trends in what
we do collectively as a society to ensure living conditions and prevent risk factors
that affect individual and population health. For all these reasons, it is essential

to scientifically investigate and act on the determinants that impede the well-be-
ing and quality of life related to the health of people, patients, and populations

in general, given that to control the determinants of diseases, it is important to
control the environment and genetics. Consequently, the current fight for public
health must prioritize the control of the environment, such as atmospheric and
biological pollution and environmental and social biodiversity, promoting the sen-
sitivity and training of society and its individuals by empowering them to make
free and appropriate decisions about these aspects to lead healthy lifestyles based
on motivation and responsibility in the face of the challenges they cope with from
an individual point of view, such as dealing with the addictions that exist in today’s
complex world. Public health also requires an ethical vision and incorporates strat-
egies to reduce social inequality.
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Preface

Ever since humanity evolved on this planet, we’ve individually and collectively faced
many challenges in accessing the health care we need. One might think we would
have resolved these issues for everyone by now, but here we are still trying, sometimes
succeeding but often falling short. This book explores these challenges and potential
solutions. Section 1, “Perspectives on Access, Quality, and Cost” includes three chap-
ters. Section 2, “International Experiences”, consists of five chapters discussing what
has worked well and could likely work well at a larger scale if adopted in more places.

To frame the discussion, we begin by revisiting the key components of access to
healthcare defined and tested decades ago by Roy Penchansky and ] William Thomas
[1]. Their model, known as the “Five-A’s of Access,” includes affordability, availability,
accessibility, acceptability, and accommodation. This framework focuses on the needs
of patients, providers, and payers.

The Five-A’s have inspired researchers and practitioners for decades. My most recent
examples come from presentations at the John R. Griffith Leadership Center for
Health Management and Policy in Ann Arbor, Michigan. Discussions at the Center’s
annual event in October 2024 illustrated how the ability to pay for and receive neces-
sary, culturally acceptable, convenient, and high-quality care has guided thinking
across the United States, particularly about how to set up equitable healthcare services
that also address challenges associated with social determinants of health.

Access problems, as well as the Five-A’, are global challenges. Section 1 of this book
includes perspectives from Africa, Asia, and Central America, offering actionable
strategies to improve access worldwide.

In Chapter 1, Feyissa Regassa Senbato, Deneke Wolde, Kasu T. Bifa and Tesfaye
Gudissa review the factors that either facilitate or hinder access to health care. They
propose policies to improve access in low- and middle-income countries and com-
munities, such as expanding insurance coverage, using sliding-scale fees, introducing
telemedicine options, building new facilities, and using mobile clinics to improve
accessibility, acceptability, and accommodation barriers. The authors also discuss
workforce policies to improve access and the utility of involving community health
members in access-enabling interventions.

In Chapter 2, my coauthors and I build upon this foundation by describing how a new
Health Equity and Affordability Tool (HEAT) and its Export Report can help employ-
ers tailor benefit plans and programs so insured members can manage the chronic
conditions they have in better ways. The chapter also shows how coverage offerings
can improve satisfaction with the health plans employees choose, enhance quality of
care, and find acceptable and accommodating lower-cost providers. While HEAT has
been developed for employers in the United States, its concepts apply internationally.
It may be tailored for use in countries with similar input data.



In Chapter 3, Luis Alberto Camputaro, Humberto Alcides Urbina Vasquez, and
Alejandro Jose Duarte Cuellar describe a growing system of air- and sea-based train-
ing programs to improve emergency response in El Salvador. Something like this may
be helpful in many other countries around the globe. Leaders should establish inter-
national partnerships with treatment facilities within and between several neighbour-
ing countries. Political or geographical trade barriers may complicate expanding the
author’s ideas, but so what? Progress is always painful in some ways, and humans can
be quite innovative when facing these challenges.

Section 2 begins with Chapter 4, by Yejide Olukemi Oseni. The chapter presents quan-
titative and qualitative research describing why community pharmacists (CPs) should
be authorized to provide COVID-19 vaccinations in Nigeria. Pairing descriptions

of quantitative and qualitative approaches lends validity and context to the author’s
results. The randomization scheme for her qualitative survey and its high response
rate also support her study’s validity. The author also points out several factors that
will bode well for the success of using CPs in the future. She notes that success in this
endeavor will require formal policy changes, such as recognizing CPs as healthcare
providers. Additional training so more CPs can be authorized to provide vaccinations
is required, and much more funding is needed to expand access to vaccinations and
deal with important idiosyncrasies, such as the ability to cold-store COVID-19 and/
or other vaccines throughout Nigeria. Oseni stresses the need for collaboration across
government agencies, professional organizations and non-government organizations
to facilitate vaccination processes and lead to better outcomes. Her recommendations
may also apply to many other countries within and beyond Africa.

In Chapter 5, Gudeta Fufaa provides a well-written primer on preventive services.
He describes interventions designed to improve access to screening for several health
conditions and the impact of those interventions. He briefly reviews successes and
failures, focusing on access issues, and notes lessons important for public policy,
insurers, employers, and future research on access. Fufaa also advises readers to
consider screening policies related to environmental or employment-related factors,
poverty, and other social determinants of health.

Moving on to Chapter 6, Japheth David and Charles Tobin-West offer a thoughtful
and well-organized description of the challenges in obtaining adequate access to
reproductive services in five African countries. The logical structure and content of
their chapter are quite informative and will be useful for researchers and policymak-
ers on other continents as well. Their focus on maternal mortality rates and ratios
helps readers understand challenges and goals and provides context for considering
many pragmatic solutions suggested by the authors. Their analysis highlights shared
barriers, such as limited family planning services, low health literacy, and insufficient
funding for women’ health programs. The authors propose inclusive strategies to
reduce maternal mortality and improve reproductive care, offering lessons for other
regions worldwide.

In Chapter 7, Theresa Abah and Ifeyinwa Onwelumadu make a strong case to enhance
access by integrating primary care and hospital care to serve people better. The

authors illustrate the need to integrate medical care with interventions to avoid access
barriers associated with social determinants of health. They also explore the growing

XVI



importance of mental health integration and power imbalances within healthcare
systems, offering a fresh perspective on addressing inequities.

Finally, Chapter 8 by Chonin Cheang, Wengtong Chan, and Sunning Zhao presents

a case study of the strategic planning history of access to healthcare in Macau. They
describe how public/private partnerships have been leveraged to improve the recruit-
ing and retention of healthcare providers. They describe how integrations with the
Guangdong Hong Kong Greater Bay Area (GBA) increased access to care and technol-
ogy in Macau. Integrating Traditional Chinese Medicine with modern healthcare
services offers a promising model for other regions to explore.

I hope this book inspires and motivates readers to view access barriers as surmount-
able challenges. I want to thank all the contributing authors as well as the staff at
IntechOpen, especially Publishing Process Manager Dominik Samardzija and Senior
Commissioning Editor Iva Simcic Mance. Thank you, dear readers, for engaging
with this volume. I wish you success in your efforts to improve health and health care
across our diverse planet.

Ronald J. Ozminkowski, PhD
Commercial Analytics,

Aon plc,

Chicago, USA
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Chapter1

Perspective Chapter: Strategies for
Enhancing Healthcare Access

Feyissa Regassa Senbato, Deneke Wolde, Kasu 'I. Bifa
and Tesfaye G. Bikila

Abstract

Strategies for enhancing healthcare access involve a multifaceted approach aimed
at improving the availability, affordability, and quality of healthcare services for all
individuals. These strategies may include initiatives to reduce financial barriers such
as subsidies or insurance coverage, improve infrastructure and healthcare facilities in
underserved areas, implement telemedicine and mobile health technologies to reach
remote populations, foster community engagement and education to promote health
literacy, and advocate for policy changes to address systemic inequalities. The aim
of enhancing healthcare access is to overcome barriers such as geographic distance,
financial constraints, lack of healthcare infrastructure, and limited availability
of healthcare providers. Ultimately, the goal is to ensure that everyone can access
essential healthcare services when needed, regardless of their socioeconomic status,
geographical location, or other factors that may limit access. By implementing these
strategies, healthcare access can be expanded, leading to improved health outcomes
and greater equity in healthcare delivery.

Keywords: strategies, enhancing, healthcare, access, healthcare access

1. Introduction

Healthcare access refers to the ability of individuals to obtain necessary health ser-
vices in a timely, convenient, and affordable manner. This concept encompasses not
only the availability of services but also factors such as the quality, affordability, and
acceptability of care provided to diverse populations [1]. Equitable healthcare access
ensures that all individuals, regardless of their socioeconomic status, geographic loca-
tion, or cultural background, can access the healthcare they need to achieve optimal
health outcomes [2].

1.1 Importance of equitable access to healthcare

Equitable access to healthcare is crucial for maintaining public health, improving
individual well-being, and reducing health disparities. Ensuring that healthcare is
accessible to all promotes early detection and treatment of diseases, which can prevent
complications and reduce overall healthcare costs [3]. Equitable access is also essential
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for fostering social justice and enhancing the overall quality of life within communi-
ties [4]. When healthcare access is equitable, it empowers populations to participate
fully in society and contributes to the overall economic productivity of a nation [5].

Despite the critical importance of equitable access, numerous barriers persist that
prevent many individuals from receiving appropriate care. Geographical barriers, such
as living in rural or remote areas, can limit access to healthcare facilities and providers
[6]. Financial barriers, including high out-of-pocket (OOP) costs and a lack of insurance
coverage, pose significant challenges, particularly for low-income individuals and fami-
lies [3]. Cultural barriers, such as language differences, mistrust of healthcare providers,
and traditional health beliefs, can also hinder access to services, particularly for minority
and immigrant populations [7]. Moreover, systemic factors, such as fragmented health-
care systems and inadequate infrastructure, further exacerbate these challenges; making
it difficult for vulnerable populations to obtain the care they need [8].

Addressing these barriers requires a comprehensive approach that incorporates
policy changes, technological innovations, community engagement, and targeted
interventions designed to meet the needs of diverse populations. By understanding
and tackling these obstacles, we can move toward a more inclusive and effective
healthcare system that serves everyone.

2. Policy and regulatory strategies for enhancing healthcare access

Policy and regulatory strategies play a pivotal role in enhancing healthcare access
by addressing systemic barriers and promoting equitable access to health services.
Effective policies can reduce financial burdens, improve the availability of services,
and ensure that healthcare is accessible to all segments of the population [3]. Key
strategies include the expansion of health insurance coverage, implementation of
government policies that promote healthcare access, and health reforms aimed at
improving the delivery of care.

2.1 Expansion of health insurance coverage

Expanding health insurance coverage is one of the most effective ways to improve
healthcare access, especially for low-income individuals and vulnerable populations.
Health insurance provides financial protection, reduces out-of-pocket expenses, and
increases the likelihood of individuals seeking timely medical care [9]. Policies such as
Medicaid expansion in the United States have demonstrated significant improvements
in access to healthcare services, particularly among previously uninsured groups [10].

By increasing the number of insured individuals, health systems can better man-
age healthcare costs and ensure that preventive and curative services are available to
those who need them most [11].

2.2 Government policies promoting healthcare access

Government policies that promote healthcare access are critical in addressing the
geographical, financial, and social barriers that hinder individuals from receiving
necessary care. Policies that invest in healthcare infrastructure, such as building new
facilities in underserved areas and improving transportation to healthcare services,
can greatly enhance access, especially in rural and remote regions [12]. Additionally,
policies that provide subsidies or reduce the cost of essential medications help
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alleviate the financial burden on patients, making healthcare more affordable and
accessible [13]. Governments also play a crucial role in regulating healthcare provid-
ers to ensure that services are not only available but also meet quality standards that
ensure patient safety and satisfaction.

2.3 Role of health reforms in improving access

Health reforms are designed to address systemic inefficiencies in healthcare deliv-
ery and to create a more inclusive and responsive health system. Reforms such as the
Affordable Care Act (ACA) in the United States have shown how policy changes can
significantly reduce the number of uninsured individuals and improve access to primary
and preventive care [14]. Health reforms often include provisions for expanding coverage,
improving healthcare quality, and increasing accountability among healthcare providers,
all of which contribute to enhanced access [15]. Furthermore, reforms that prioritize
patient-centered care models, such as value-based care, shift the focus from volume to
quality, ensuring that patients receive appropriate, timely, and cost-effective care [16].

Through the implementation of targeted policy and regulatory strategies, govern-
ments can dismantle the barriers that prevent individuals and communities from
accessing healthcare. By expanding insurance coverage, promoting supportive
policies, and enacting meaningful reforms, healthcare systems can move closer to
achieving universal access and improved health outcomes for all.

3. Improving healthcare infrastructure

Improving healthcare infrastructure is crucial for enhancing access to healthcare,
particularly in underserved and remote areas. The following strategies address key
approaches for overcoming the barriers to healthcare access.

3.1 Building healthcare facilities in underserved areas

One of the most direct ways to enhance healthcare access is by building health-
care facilities in underserved regions. In many low- and middle-income countries
(LMICs), there is a pronounced disparity in the distribution of healthcare services,
with rural and remote areas often lacking essential healthcare infrastructure [17].
Expanding infrastructure in these regions ensures that marginalized populations can
access basic healthcare services, reducing the need for long-distance travel to urban
centers for treatment. Building facilities with a focus on sustainability and adapting to
local needs is also essential in ensuring long-term success [18].

3.2 Telemedicine and digital health platforms

Telemedicine and digital health platforms have emerged as innovative solutions to
bridge the healthcare access gap, particularly in areas where building new infrastruc-
ture may not be feasible in the short term.

Telemedicine allows healthcare providers to consult with patients remotely, using
digital platforms, and can be especially valuable in rural areas where specialist care
is limited [19]. These platforms also facilitate the use of electronic health records,
remote monitoring, and online consultations, which reduce travel time and costs for
patients while expanding access to specialized care [20].
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3.3 Mobile clinics and community outreach programs

Mobile clinics and community outreach programs provide flexible and adaptable
healthcare services, particularly to populations that are geographically isolated or
unable to access permanent healthcare facilities. These initiatives deliver essential
services such as vaccinations, maternal health check-ups, and chronic disease man-
agement directly to the community [21, 22]. Mobile health units can also be rapidly
deployed in response to health emergencies or outbreaks, offering critical care to
vulnerable populations in real time. By utilizing community health workers (CHWs)
and engaging local leaders, these programs help build trust and awareness, ensuring
better uptake of health services in hard-to-reach areas [23].

4. Financial strategies to reduce cost barriers

One of the major challenges to healthcare access, particularly in LMICs, is the
financial burden on patients. High out-of-pocket costs, lack of financial resources,
and the absence of health insurance limit access to essential healthcare services [24].
To address these challenges, a range of financial strategies can be employed to make
healthcare more affordable for all.

4.1 Subsidies and financial aid programs

Subsidies and financial aid programs are essential tools to alleviate the economic
burden on individuals who cannot afford healthcare. These programs can be designed
by governments, non-governmental organizations (NGOs), or healthcare institutions
to cover part or all of the healthcare costs for low-income populations. For example,
in many LMICs, governments provide healthcare subsidies for essential services such
as maternal and child health or infectious disease treatment [25]. These programs
often focus on key services, ensuring that even the poorest populations can access
critical care without falling into financial hardship [26].

4.2 Sliding fee scales and payment plans

Sliding fee scales and flexible payment plans offer an alternative solution for
reducing the financial barriers to healthcare.

Sliding fee scales adjust the cost of services based on a patient’s income, ensuring
that healthcare remains affordable regardless of economic status. This approach is
widely used in community health centers and clinics, particularly in rural or under-
served areas, to make care accessible to all income levels [27]. Payment plans, on the
other hand, allow patients to spread the cost of their medical expenses over time,
making it easier for individuals with limited financial means to afford necessary treat-
ments without facing immediate financial strain [3].

4.3 Reducing out-of-pocket expenses for patients

Out-of-pocket (OOP) expenses remain one of the largest barriers to healthcare
access, particularly in countries where health insurance coverage is limited or unavail-
able. To reduce these costs, governments and healthcare providers can implement
policies that cap or reduce the expenses patients must pay for medical services and
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prescription drugs [28]. Additionally, expanding insurance coverage to include a
broader range of services can significantly reduce OOP costs. Ensuring that essential
health services such as preventive care, chronic disease management, and emergency
care are covered by insurance or provided free of charge is crucial for reducing finan-
cial strain on patients [29]. By reducing these costs, healthcare systems can improve
accessibility, prevent delays in seeking care, and mitigate the financial consequences
of health crises for families.

5. Workforce development and distribution

A well-distributed and adequately trained healthcare workforce is critical to
improving healthcare access, particularly in underserved and rural areas where
shortages of health professionals are common. Effective workforce strategies can help
bridge this gap and ensure that all populations receive the care they need.

5.1 Training and deploying healthcare professionals in rural and underserved
areas

One of the most effective strategies for addressing healthcare access disparities
is to train and deploy healthcare professionals in rural and underserved regions.
Training programs should emphasize the specific healthcare needs of these communi-
ties, such as prevention and control of infectious diseases, maternal and child health,
and basic primary care. Targeted recruitment from rural areas can also help ensure
that professionals return to serve their communities, fostering trust and continuity of
care [30].

Countries that have invested in rural health training programs have seen improve-
ments in the distribution of healthcare workers and, consequently, in healthcare
outcomes [31].

5.2 Task-shifting and community health worker programs

Task-shifting, the delegation of certain healthcare duties of less specialized health
workers, is another strategy to address workforce shortages in underserved areas.
Community health workers (CHWs) play a key role in this model, providing essential
care and health education at the community level. CHWs, often trained in the basics
of primary healthcare, maternal and child health, and chronic disease management,
can extend healthcare services to areas where fully trained doctors and nurses may be
scarce [32]. This approach has been successfully implemented in LMICs, where CHW
programs have significantly improved healthcare delivery and patient outcomes in
rural and isolated communities [33].

5.3 Incentives for healthcare providers in underserved regions

Providing financial and nonfinancial incentives for healthcare workers to
practice in underserved regions is essential for ensuring a stable and committed
workforce. Incentives such as salary bonuses, housing allowances, and opportuni-
ties for career advancement can motivate professionals to work in rural or hard-to-
reach areas [34].

7



International Perspectives and Experiences Enhancing Access to Healthcare

In addition to monetary incentives, offering continuous professional development
opportunities, mentorship, and support for healthcare workers in these regions can
enhance job satisfaction and retention [35]. Some countries have also implemented
student loan repayment programs or scholarships for health professionals willing to
serve in underserved areas for a set number of years, further improving the distribu-
tion of healthcare workers.

6. Role of community engagement and advocacy

Community engagement and advocacy play a vital role in enhancing healthcare
access, particularly for marginalized populations. By involving communities in
healthcare planning and decision-making, promoting healthcare rights, and fostering
grassroots movements, healthcare systems can become more responsive to the needs
of their populations.

6.1 Involving communities in healthcare planning and decision-making

Involving communities in healthcare planning and decision-making ensures that
healthcare policies and programs reflect the specific needs and challenges faced by
those they serve. Engaging local communities allows healthcare providers to better
understand cultural, social, and economic factors that affect health outcomes. This
participatory approach leads to the development of more effective, culturally sensi-
tive, and sustainable health interventions [36]. Evidence shows that when communi-
ties are empowered to contribute to healthcare decisions, there is an improvement in
health outcomes, trust in the health system, and overall patient satisfaction [37-39].
Community health boards, local health councils, and citizen advisory panels are
examples of mechanisms through which communities can be actively involved in
healthcare planning.

6.2 Advocacy for healthcare rights and access

Advocacy is crucial for ensuring that everyone has access to healthcare, regardless
of their socioeconomic status, geographic location, or cultural background. Advocacy
efforts aim to highlight healthcare disparities and push for policies that improve
access to healthcare services, particularly for underserved populations [40]. Health
advocacy organizations, civil society groups, and community leaders work together
to ensure that healthcare remains a priority in public policy and that all individuals
have access to affordable and quality care. Advocating for healthcare rights not only
raises awareness about existing barriers but also strengthens the voices of vulnerable
populations in policy-making [41].

6.3 Grassroots movements and community-led health initiatives

Grassroots movements and community-led health initiatives have proven effective
in addressing specific health challenges at the local level. These initiatives are often
initiated by local leaders or community members who are directly affected by health
issues. Grassroots efforts are key in mobilizing communities to address pressing
health concerns, such as maternal and child health, infectious diseases, and environ-
mental health hazards [42].
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Community-led health programs, including vaccination drives, sanitation proj-
ects, and health education campaigns, are instrumental in improving health out-
comes, particularly in resource-poor settings [43].

These initiatives often leverage local resources and knowledge, leading to more
sustainable health interventions.

7. Monitoring and evaluation of healthcare access strategies

Effective monitoring and evaluation (M&E) are crucial components for ensur-
ing the success of healthcare access strategies. These processes enable stakeholders
to measure the impact of interventions, utilize data to inform healthcare initiatives,
and continuously improve access strategies, leading to more equitable and effective
healthcare systems.

7.1 Measuring the impact of healthcare access interventions

To understand the effectiveness of healthcare access interventions, it is essential to
measure their impact on the target population. This involves tracking key indicators,
such as changes in service utilization, patient outcomes, and population health met-
rics. Evaluation frameworks like the RE-AIM model (Reach, Effectiveness, Adoption,
Implementation, and Maintenance) are commonly used to assess the effectiveness
of healthcare access initiatives [44]. In addition, baseline data collection, periodic
surveys, and outcome evaluations help determine whether interventions are achiev-
ing their goals, such as improving access in underserved areas or reducing disparities
in healthcare provision [45]. Regular impact assessments enable program managers
and policymakers to adjust strategies based on real-world outcomes.

7.2 Using data to improve healthcare access initiatives

Data is an invaluable tool in shaping healthcare access strategies. By systemati-
cally collecting and analyzing health data, organizations can identify gaps in service
delivery, population groups with unmet healthcare needs, and barriers to care. For
example, geographic information systems (GIS) can help map underserved areas,
while health information systems (HIS) track patient access patterns and outcomes
[46, 47]. Evidence-based decision-making relies on these data points to guide resource
allocation, target interventions to high-need populations, and tailor programs to local
contexts [48]. Furthermore, real-time data can be used to detect emerging challenges
and adapt strategies dynamically.

7.3 Continuous quality improvement in healthcare access strategies

Healthcare access strategies must be flexible and continuously improved to remain
effective.

Continuous quality improvement (CQI) methodologies, such as the Plan-Do-
Study-Act (PDSA) cycle, help ensure that healthcare initiatives evolve to meet
changing community needs [49]. CQI involves ongoing evaluation of interventions,
collecting feedback from stakeholders, and adjusting strategies based on perfor-
mance metrics and outcome data [50]. This iterative approach fosters innovation in
service delivery models, such as telemedicine and mobile clinics, and strengthens the
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sustainability of healthcare programs. Additionally, engaging frontline healthcare
workers and community members in the CQI process helps identify practical solutions
to access barriers, ensuring more responsive and locally relevant interventions [51].

8. Conclusion

This chapter provides a robust foundation for understanding the complexities of
healthcare access and outlines evidence-based strategies necessary for its improve-
ment. By focusing on policy and regulatory measures, healthcare access can be
expanded across diverse populations and settings, addressing the systemic gaps that
prevent equitable care.

Improving healthcare infrastructure is key to ensuring more equitable access,
particularly in underserved areas where facilities and resources are often lacking.
Building healthcare capacity, along with the introduction of telemedicine, mobile
clinics, and outreach programs, brings essential services closer to the people who
need them most.

Financial strategies, such as subsidies, sliding fee scales, and the reduction of
out-of-pocket expenses, are crucial in breaking down the economic barriers that often
prevent individuals from seeking care. These measures help ensure that healthcare is
affordable and accessible for all, regardless of socioeconomic status.

Workforce development and distribution strategies, including training, task-
shifting, and incentivizing healthcare professionals to serve in rural and underserved
areas, are essential in addressing healthcare shortages. By enhancing the skills and
distribution of healthcare workers, these strategies ensure that quality care reaches
marginalized populations.

Community engagement and advocacy further support the goal of improved
healthcare access by involving local populations in decision-making and empowering
them to advocate for their healthcare rights.

Grassroots movements and initiatives create a more inclusive healthcare system
that responds to the specific needs of diverse communities.

Finally, continuous monitoring and evaluation are vital for refining healthcare
access strategies. By measuring the impact of interventions and using data to guide
improvement efforts, healthcare systems can make informed adjustments that lead to
lasting improvements in access for all populations.
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Abstract

Many factors can positively or negatively influence access to healthcare, depending
on whether or how they are managed. Our new Health Equity and Affordability Tool
(HEAT) leverages 59 machine learning models to show employers and other health
insurance carriers how access problems relate to individuals’ healthcare affordability and
whether they reside in areas with shortages of primary care and mental health providers.
HEAT also shows how access relates to local healthcare provider costs and quality of care.
The insights provided then illustrate how access to less costly and higher quality care can
be enhanced. For this chapter, HEAT was used to illustrate the above for an employer
client and how that client’s characteristics compared to other clients in the same industry.
Results showed that 23% of the client’s insured members spend more than 10% of their
income in healthcare. Also, two-thirds of insured employees live in areas with high
shortages of mental health providers. Affordability varied significantly by gender, and
quality of care differed greatly across the region. Remedies to these problems might
include steerage to lower cost providers, offering virtual care in areas of shortage, and
providing self-service tools to find lower cost and higher quality providers.

Keywords: access, equity, quality of care, cost of care, healthcare affordability,
insurance, chronic condition prevalence, healthcare utilization, health plan features,
out-of-pocket costs, work time loss, healthcare claims

1. Introduction

Many macroeconomic factors such as anti-competitive market practices,
healthcare price inflation, and provider shortages are creating challenges
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for employers related to healthcare costs, affordability and equity. For example,
by 2028 Aon analyses of Bureau of Labor Statistics [1] data project that 41% of
employer spending on “total rewards” (e.g., wages, benefits, bonuses, stock, etc.)
will come from their contributions to employee benefits. They also project that the
increases in the healthcare costs employers pay will be more than twice what they
pay for retirement or paid leave benefits, and more than three times the increases
in wages they expect to pay. Healthcare cost increases by 2028 also are expected to
be about four times as high as the 9% level of general inflation measured in early
2024.

Ever increasing healthcare costs also pose problems for individual consumers.
According to the Commonwealth Fund Survey of Health Insurance [2], 68% of peo-
ple with incomes less than twice the federal poverty level were unable to pay $1000
for an unexpected medical bill in 2022, as were 69% of Black survey respondents and
63% of Hispanic respondents. About 42% of white respondents were unable to pay
$1000 for an unexpected medical bill as well. These individuals are assumed to be
“functionally underinsured.”

Also, according to the Kaiser Family Foundation [3], 59% of women have dif-
ficulty affording their bills each month, compared to 39% of men, but men were
more likely to delay care or to seek care with more severe conditions than were
women.

Healthcare cost increases influence access to care as well. About 32% of respon-
dents to the 2022 Commonwealth Fund [2] survey reported access problems due
to high healthcare costs, as did 61% of the functionally underinsured respondents.
Competing pressures coming from increasing food and fuel prices and housing or
rent prices may force tradeoffs between healthcare and other basic needs.

It is important to be specific when talking about access to care because it has many
dimensions and may mean different things to consumers, providers, policy makers, or
payers [4, 5]. The access determinants we focus on in this chapter pertain to health-
care affordability, equity, limited local supplies of primary care and mental health
providers, increasing market concentration of providers, and other cost- and quality-
related factors that influence the ability to obtain healthcare.

For example, Table 1 shows results from an analysis of orthopedic surgeons in
Dallas, Texas, conducted by Garner Health [6], revealed significant variability in
complication rates post-surgery across all major healthcare systems. The study found
that within the same healthcare system, some doctors exhibited complication rates
more than three times higher than their high-performing peers. Although high-per-
forming doctors are accessible to the majority of patients, the primary challenge lies
in identifying these top-performing physicians with the limited resources currently
available to consumers. The table below shows a sample of ten of these providers and
their widely varying complications rates.

Employers can use several tools to address relationships between access, quality
of care, equity, and healthcare costs. According to the 2024 Aon Health Survey [7],
about 35% of employers increased efforts to steer insured members to higher-quality
and/or more cost-effective hospitals. Over a quarter of surveyed employers provided a
self-service cost and quality transparency tool in 2024, and 24% tailored cost-sharing
requirements based upon selection of providers and/or particular treatment options.
Incentives to improve access for underserved members can be provided within these
options and others described below.

For any particular employer, approaches to improve access, equity, quality
and reduce costs are likely to vary according to how problematic these factors
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Garner’s dataset in greater Complications following joint replacement
Dallas contains data on: Doctor Hospital(s) Surgeries  Complications Complication
Rate
Dr.F BSW 388 35 9%
Dr.D. BSW 171 16 9%
71m Patients Dr. D. Texas Health 321 30 9%
Dr.S. BSW 788 73 9%
Dr. A. BSW 204 20 10%
51.8k Providers Dr.C. Methodist 408 114 28%
386.7m Claims Dr.F BSW 292 82 28%
Dr.R. Texas Health 1428 407 29%
Dr.E. Texas Health 1914 547 29%
Dr.R. BSW 1963 593 30%
garner Dallas 35,328 1308 16%
Metro
Area
Table 1.
Complications.

are among their insured members. Below we describe how a new Health Equity
and Affordability Tool (HEAT) provides estimates of the magnitude of problems
related to:

* healthcare affordability,
* social determinants of health (SDOH),
* shortages of primary care and mental health providers,

* increasing market concentration, gender inequities, and
* limited supplies of high-quality/low-cost providers within the insured network.

We focus primarily on access, quality, and cost relationships and illustrate what
employers can do to remedy the problems they face.

2. Access, health equity, and affordability tools
2.1 Heat overview

As shown in Figure 1, the HEAT is a free analytic solution developed in 2022 and
updated recently for 2024. Since its inception until the time of this writing, HEAT has
been used 996 times on behalf of 754 Aon clients.

The 2022 version provided employers with insights related to healthcare afford-
ability, SDOH, and access to primary care and mental health providers. Information
about hospital market concentration and provider cost and quality were added in
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Health, Equity and
Affordability Tool (HEAT)

Identify your most at-risk
populations

HEAT Cost:
Included; $0 Base
Available for Prospects and Clients

Affordability

As calculated as the portion of
income spent on healthcare
premiums and out-of-pocket

expenses

PCP Shortages

Population-to-provider ratio,
including time to travel to nearest

1o FPL and infant mortality)

Area Deprivation Index
(ADI)

Ranks neighborhoods by
socioeconomic disadvantage on
scale 1-100 {Income, Education,

Employment and Housing Quality)

Mental Health Shortages

Population-to-provider ratio
including time to travel to nearest
source of care (building in linkages
to addiction prevalence and
demagraphics)

Provider Concentration
Leveraging metrics available on Inpatient Provider Concentration
through Health Care Cost Institute (HCCI), HEAT can stratify provider
concentration and competitiveness across low, medium and high-

source of care (building in linkages

Provider Cost and
Quality'

Cost and quality of services

measured with vendor data to
identify geographical areas with

lower access to high-quality
and low-cost providers

Gender Equity Views

Breakout of population
affordability by Gender and
income to gender disparities

within a population.

density areas.

AON

TProvider Cost and Ouality views Powersd by Gamor Health Pt o 10

Figure 1.
Understanding health equity and affordability gaps across an insured population.

the 2024 release. HEAT can show how these relate to each other for a client’s insured
members overall and by gender. HEAT also provides benchmarks about these issues
for 12 industry categories' based upon information from 517 companies ranging from
62 to 539,902 covered lives.

As noted in Section 3 below, HEAT dashboards show predicted outcomes related
to health plan design, chronic condition prevalence, healthcare utilization, behavioral
habits, and time lost from work. HEAT shows how these are in turn related to health-
care affordability, SDOH, and the availability, cost, and quality of services from local
healthcare providers. These are all components of a well-rounded conceptual model
of access to healthcare such as that described in seminal work by Penchansky and
Thomas [4].

The outcomes shown in HEAT are provided on separate views for the index
categories shown in the boxes of Figure 1 above. For each of these index categories,
HEAT provides views that cover all employees. HEAT also can generate information
separately for males and females and for varying levels of family income.

Maps such as the one shown in Figure 1 are included for each index category in
HEAT as well. Hovering over any of the colored circles on these maps will provide
information about the number of employees an employer or prospect has in the
county of interest where employees live. Color coding for the counties on the maps
refer to low, medium, or high average levels of risk for each index category, for
employees who live there.

The maps and other visuals shown in HEAT were developed using Shiny by R [8].
For provider cost and quality metrics, the HEAT tool utilizes data provided by
Garner Health, aleading healthcare data company that offers both analytical insights

and employer solutions. Garner defines quality based on a physician’s adherence to
the published clinical literature pertinent to their specialty. Practically, this adherence
translates to the avoidance of unnecessary procedures, complex imaging, and inap-
propriate prescriptions.

! Industry categories include Agriculture, Forestry, and Fishing; Construction; Energy, Utilities, and
Mining; Entertainment and Leisure; Finance and Insurance; Healthcare; Manufacturing; Professional
Services; Public Sector; Retail and Wholesale Trade; Technology and Communications; and Transportation.
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The cost associated with a physician is influenced by their negotiated procedural
rates, the frequency of utilizing high-cost service sites, and the affiliated facilities
commonly used for major procedures. Garner’s rankings reflect the overall cost and
quality of providers across different geographic areas, indicating what percentage of
the population has access to top-tier providers in their region.

Significant disparities exist between the cost and quality of care patients currently
receive and the superior care available from the highest-performing doctors in their
vicinity.

Within the HEAT Tool, Garner’ data is aggregated at the county level, providing a
layered analysis over the locations of a client’s insured population.

The HEAT tool itself is not released directly to clients. Aon account executives and
consultants provide a visual display of the tool in a video call with the client. After
that call, the client receives an Export Report which summarizes results from the
HEAT run. Several of the views from the Export Report are shown below.

3. An application

Access barriers are not just mere inconveniences which delay necessary medi-
cal care. Whether those barriers are due to the high costs of care or underinsurance
which makes it unaffordable, or other issues such as lacking a usual source of care,
limited availability or accessibility of care, racism or other discrimination [9], delays
can be deadly. For example, Prentice and Pizer [10] found that patients who had to
wait longer than 31 days for care at a geriatric outpatient clinic operated by a Veterans
Administration medical center in the United States (U.S.) were 21% more likely to die,
compared to Veterans who were able to receive care faster.

Moreover, greater access to care does not always mean having access to higher-
quality providers. Asch, etal. [11] showed that just under 55% of adults in the 12 com-
munities they studied did not receive all the care recommended for their problems.
Percentages varied slightly yet significantly by race and income, though all percent-
ages were below 60%. In addition, poor access due to lower affordability is associated
with increases in hospitalization [3]. Also, poor access due to living in an underserved
community has been associated with higher rates of diabetes and cardiovascular
disease, as well as earlier death [12].

HEAT has been designed to show relationships between affordability, living in
underserved areas due to socioeconomic or health care supply limitations, chronic
condition prevalence, health plan design features, behavioral habits and risks, and
time lost from work. The following excerpts from a HEAT Export Report illustrate
these relationships.

Figure 2 shows a HEAT output for several companies working in the
Agriculture, Forestry, and Fishing Industry. As shown in the bar chart there,
about 47% of employees had medium levels of affordability, meaning they spent
between 5% and 10% of their family incomes on healthcare. About 30% had high
affordability, meaning they spent less than 5% of their incomes on healthcare, and
just over 23% had low affordability, spending more than 10% of their incomes on
healthcare. Employers in this industry (or elsewhere) might wish to consider plan
design, subsidies, referrals to lower-cost providers, or other remedies to reduce
affordability problems.

The text comment above the bar chart on Figure 2 also shows how one simu-
lated company in the Agriculture, Forestry, and Fishing industry compared to all
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Q Employee Burden to Afford Healthcare

23.3% of your employees spend more than 10% on
healthcare premiums and oufof-pocket expenses,
compared to 22.7% HVI benchmark for Agriculture,
Forestry, Fishing

Affordabiity

% of employeet)
16.6%
E 2
237
Affordability: High Medium [l Low
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Empioyees with iow affordability defined as those who spand more than 10% of theair
Benchmark  High Medium Low income on including f emium and out-of-pocket expenses; medium
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HVI Overall  41.4% AT i% 6% spend 5%-10% of income; high affordability spend 5% or less of income.

40.8% 22.7%

Figure 2.
Affordability.

companies in the HEAT data set and in that industry. Differences in affordability are
not stark in this case, but since all companies had nearly 22% in the low affordability
group, leaders may still be advised to consider affordability remedies.

Finally, the map on the right in the figure shows the distribution of people in the
affordability groups in locations where these companies have employees.

Next, Figure 3 shows how affordability varies by income and gender for the same
company and industry group. Differences between males and females may be affected
by the Gender Inequity factors listed on the right side of the figure. Strategies to
reduce gender differences might include greater equity regarding maternal and pater-
nal leave benefits, better fertility of adoption benefits for each gender, strengthening
benefits to address same-sex-partner- or gender-transition- health coverage, and bet-
ter access for treating mental health problems that tend to affect genders differently.

Moving on, Figure 4 shows differences in problems related to SDOH, as measured
by the Area Deprivation Index (ADI), which measures barriers to healthcare associ-
ated with the neighborhoods where people live”. This view was again created for one
client in the Agriculture, Forestry, and Fishing industry, but similar views can be
shown for other industries or for other individual companies. For this industry and
client, substantially fewer of the insureds fell into the Low ADI group, and many
more fell into the High ADI group, compared to companies in all industries (see the
comment at the top of the bar chart and the table at bottom it in the Figure 4). The
map at the right in the figure shows how ADI average scores vary by county across
the country for that industry group.

> The Area Deprivation Index was created originally by the federal Health Resources and Services
Administration and then moved to the University of Wisconsin’s Neighborhood Atlas website [13] where data
from 2015-2022 are available. ADI values range from 0 to 100, with higher scores indicating greater problems
related to social determinants of health. For our analyses, living in an area where the ADI value was less than
or equal to 33 indicated living in a low-risk ADI area, representing few barriers related to social determinants
of health. ADI scores ranging from 33-66 indicated living in a medium-risk ADI area, where those barriers
were somewhat greater. ADI scores above 66 indicated living in a high-risk ADI area, where barriers related
to social determinants of health were the greatest.
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Figure 3.
Health affordability by income and gender.

Q Social Determinants of Health (SDOH)

24.9% of your employees live in high ADI risk areas,
representing elevated Social Determinants of Health
(SDoH) risks, compared to 39.3% HVI benchmark for
Agriculture, Forestry, Fishing

% 205%
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Figure 4.

Avrea deprivation index (ADI) and SDOH differences.

The ADI score ranges shown in Figure 4 range from 0 to 100, with higher scores
illustrating greater problems receiving health care. These can be due to geographic
access problems, transportation barriers, poor education, limited supplies of medical
specialists, or other factors.

Remedies for ADI-related problems might include offering wellbeing programs
as an employee benefit, for free or at low cost. Other potential remedies include
providing telehealth or travel benefits so workers and family members can gain access
to lower-cost or higher-quality providers, and offering enhanced care management
programs that link individuals to many different types of social agencies which can
address problems that also have implications related to poor health. Ozminkowski and
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Metcalfe [14] provide information on how employers can work with many partners to
enhance management of medical, social, judicial, and other problems.

Next, many employees live in areas where there are shortages of primary
care or mental health providers. HEAT output for the Agriculture, Forestry, and
Fishing industry show that about 34% of employees live in areas of high primary
care physician shortages, while almost two-thirds (65.7%) live in areas with high
shortages of mental health providers. Potential remedies for these problems
include virtual primary care or urgent care offered by external partners. State
or federal subsidies should also be considered, as these are widespread national
problems in the U.S.

Also, empirical evidence shows that about 75% of the inpatient hospital markets
in the U.S. are highly concentrated or may become so, meaning that hospitals tend to
be owned by only one or a small number of health systems [15]. Highly concentrated
markets can lead to access problems when older, less profitable facilities are closed
by new owners as the market consolidates. Research also suggests that consolidation
often leads to higher prices for care, causing access problems that exacerbate afford-
ability issues [12].

HEAT results for the client company and the Agriculture, Forestry, and Fishing
Industry contrast with the 75% figure mentioned above, however. Figure 5 shows
that only about 22% of the insureds in that industry who work for Aon clients live in
highly consolidated areas. About 40% of the insureds from the client company live in
highly consolidated areas. For some of these people, higher prices due to consolidated
market power might pose access problems related to lower affordability.

Some potential remedies that might help people who live in more highly consoli-
dated areas were mentioned by respondents to the 2024 Aon Employer Health Survey
[6]. These include providing a self-service cost and quality transparency tool, which
was cited by 52% of respondents, either as part of their 2024 plan, or as something
they are interested in adding. Similar, working with external navigation partners to
guide people to lower-cost and/or better providers was cited by 49% of respondents.
Narrowing health insurance network choices to focus more on lower-cost or higher-
quality providers was either being used or planned by 38% of respondents, but the

Q Access to Inpatient Providers

40.0% of your employees live in areas with high
inpatient provider concentration, compared to 21.9%
HVI benchmark for Agriculture, Forestry, Fishing

Inpatient Provider Concentration
7% of employews)
& 20.0%
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om B M [l 4200 B b
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‘Banchmark Low Medium High Unknown defined as HHI greater than 2, edium concentration defined as HHI between
HVIOverall  26.8% 25.5% 276% 201% 1,500 and 2,500; low concentration defined as HHI less than or equal to 1,500
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]

Figures.
Inpatient provider concentration.
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Figure 6.
Provider cost and quality.

impact of this policy should be evaluated to learn whether it poses other access-
related problems.

The story of healthcare provider cost and quality is a little different. Figure 6
summarizes provider cost and quality metrics for the client company, the Agriculture,
Forestry, and Fishing industry, and for all clients in the HEAT data base. As with the
ADI analysis mentioned earlier, cost and quality scores range from 0 to 100. These
were calculated by Garner Health after reviewing patterns of care inferred from
reviews of over 500 quality criteria applied to over 60 billion health insurance claims.

Two interesting issues were observed about cost and quality when this analysis
was conducted:

* First, the pattern shown by the bar chart in Figure 6 for the Agriculture,
Forestry, and Fishing industry was very similar to results calculated separately
for each of the other 11 industries.

e Multiple large health systems

Excessive use of gel Injecions

available in the market Kiiss replacemant wiliout consevativg irssiment
without
- . Avods unnecessary PT lolowing hip replacerment
o Facility Ais the top overall MR for cbvious o or
o & = Hip of Knos MR without conservative Festment
performing general hospital %o =
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Continusd joint pain
Continued krvee pain
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most expensive SNF aflar hip or knee surgery
reimbursements in the PRI S o X on Sy
market

e System C facilities
underperform in both cost
and quality

Figure 7.
A closer look at hospital systems in your market.
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* Second, relatively few people live in areas where the overall average cost and
quality performance was either low or high, while over 80% live in areas of
medium performance.

Specific to provider cost and quality, there are additional deliverables produced
by Garner to supplement the readily available county-level data that is showcased in
HEAT.

As noted in Figure 7, Garner produces market-specific views that help showcase
facility performance in any given geographic area, emphasizing top-performing
facilities and the components of cost and quality that drive and support those scores.

Zooming in one level farther, Garner can also produce reports that identify top-
performing individual physicians within those hospital systems based on cost and
quality performance.

4. What happens next?

Employers will be more educated on access, affordability, and provider costs

and quality as data sources are layered such that a visualization tells the story.

By combining layering the data from Aon’s HEAT tool with 60 million patient

lines measured by Garner Health analytics, Employers can make sense of the

data visualization outputs focused on the Affordability Index, SDOH, Provider
Concentrations, and metrics that score Provider Quality. This is powerful and
empowering information that allow for better carrier network choice, alignment for
additional services where there are access and affordability issues. Layering these
data sources is critical to understanding the magnitude of issues their employees
must overcome.

A robust framework must also facilitate actionable opportunities that enhance
outcomes over time. Aon and Garner collaborate with their mutual clients under a
comprehensive “Discover, Advise, Solution” framework.

Figure 8 shows that insights generated from the HEAT tool enable employers to
identify at-risk populations across various categories. Garner’ reporting refines these
insights, pinpointing specific specialties and markets while highlighting potential
provider cost and quality disparities. Upon discovering these insights, Aon and
Garner partner to offer consulting on actionable opportunities. They thoroughly
understand the current state of medical costs and quality, advising employers on
tailored solutions.

Utilizing deeper analytics to drive tailored solutions for Employers based on population data

Discover Advise Solution
AON garner garner AON 4+ garner garner

Health, Equity and Market Level Provider

Custom Specialty Employee Steerage

Affordability Tool Cost and Quality Consulting Support
3 I
{HEAT) Reports Insights Reporting Solution
Provides provider
7 ; g Identify opportunities & Measure vendor and/or
Iduntlh; ?"HSk High, medmlm, low sdp:‘:mca:'nng 8;d actionable insights based on ecosystem performance
POpARSTOUS ot g mnla epacialty data-powered results and/or employer outcomes
views
Figure 8.

Using HEAT with additional analytics of population data to address care access, quality, and cost challenges.
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There are numerous methods to address challenges related to provider access, cost,
and quality. Some approaches focus on physically facilitating member access to physi-
cians. Solutions may include funding ride-sharing services to transport members
to qualified physicians, establishing employer-funded clinics in areas with limited
access, or creating temporary mobile care sites.

Another set of approaches concentrates on specific specialties, such as mental
health, primary care, or women’s health, aiming to remove obstacles to generalist
care and improve overall access. Additionally, certain solutions utilize overall plan
design and transparency tools to help members locate and utilize superior physicians.
The optimal solution depends on the nature of the risk, available resources, and the
employer’s operational capacity.

In particular, the third category of plan design and benefit changes can be imple-
mented using various incentives. A stringent example might involve narrowing the
network to include only high-quality providers. Although this could strongly incen-
tivize the use of top facilities, it may present logistical complexities and potentially
provoke negative employee reactions.

Employers evaluating solutions should consider:

* Whether the solution requires a significant plan change, such as a shift to
a third-party administrator, or can be implemented within the existing
network.

* If any plan design changes restrict provider access.

* The impact of the intervention on member satisfaction and continued engage-
ment with the solution.

Garner offers an incentive account providing members with first-dollar reim-
bursements, contingent on utilizing top providers with favorable cost and quality
metrics. This is complemented by digital tools to help members identify affordable
options nearby, fostering significant impact.

Regardless of whether an employer adopts the Garner solution, the data derived
from HEAT and Garner’s market reporting can inform and guide actionable plans.
Post-implementation, employers must monitor the strategy’s effectiveness, assessing
outcomes both at micro and macro levels.

For its clients, Garner tracks the results of interventions, monitoring realized
improvements in cost, quality, and satisfaction.

Table 2 illustrates how these results manifest in individual member experiences.
Members achieve savings both transactionally and by avoiding unnecessary costs
from providers not adhering to standard clinical guidelines. Non-adherence incurs
real costs through complications, low-value facility affiliations, and inappropriate
care. These individual interactions, across various specialties, cumulatively drive
savings for both plans and patients.

Table 3 presents the results from a mutual client of Aon and Garner over the first
half of 2024. Consistent tracking and sharing of these results are crucial for employers
to continue investing in interventions that enhance access and cost outcomes for their
most underserved employees.

Programs like Garner, when combined with accurate insights, can address signifi-
cant barriers to care for members. Identifying higher quality providers with lower
total costs improves overall affordability. Providing digital tools to search for these
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On Apr 29, 2024, Dr. Schumann performed a Cataract Removal on your Team Member

Cost of Catavact Removal Dr. Schumann Non-top providers
Physician cost $679 $742
Facility cost $1494 $4221
Ancillary cost $543 $714
Episode impact — $2961
Appropriateness ¢ Outcomes
Inappropriate use of cataract removal 22.7% 32.6%
Episode impact —_ $599
Complications following cataract surgery 15.8% 25.9%
Episode impact — $203
Total Savings $4180

Table 2.

Your team member veceived high quality care from Dr. Schumann at a lower cost compared to non-top providers.

Specialties Relationships created Savings per relationship Total savings
OBGYN 65 $3130 $203,450
Orthopedics 47 $4270 $200,690
Oncology 22 $9062 $199,364
Primary Care 324 $473 $153,252
Pediatric Internal Medicine 70 $1846 $129,203
General Surgery 15 $8564 $128,460
Cardiology 33 $2797 $92,301
Ophthalmology 23 $2908 $66,884
Gastroenterology 23 $2553 $58,719
Neurology 2 $957 $21,054
General Med Pediatrics 48 $432 $20,736
ENT 12 $1558 $18,696
Other 235 $333 $78,307
Total 939 — $1,371,116

Note: The relationships created during the curvent plan year (January 2024—June 2024): Savings Per Relationship is
projected savings derived from research based on the large claims data, comparing costs associated with Tier 1 providers
versus average providers.

Table 3.
As a result, aggregating all the individual episodes gives us a sense of the savings impact YTD.

providers enhances accessibility. Higher quality providers generate better health
outcomes, including reduced complications.

An incentive account offering first-dollar coverage for using superior doctors
significantly lowers members’ out-of-pocket expenses, often eliminating the need to
pay any deductible.
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In addition to reports demonstrating potential cost and quality savings, Garner
provides data on realized improvements based on actual claim experience.

5. Conclusions

Employers who have employees scattered across the U.S. and globally have very
little insight into the access, affordability, and SDOH they experience. While transpar-
ency is improving, there is also no visualization of provider costs and quality unless the
employer has access to data sets and tools that pronounce the problem. Solutions such as
the HEAT tool and Garner Health are important as employers make their carrier network
selections, as they look at point solutions, as they pinpoint real problem areas. Seek out
data and challenge your consultants and carriers to provide this important intel.
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A.Appendix: Data sources, methodological approach, and empirical models
and variables for HEAT This appendix describes the data sources and empirical
models used to create the HEAT views. It also provides rules about how to assign
low-, medium-, or high-risk values to healthcare affordability, challenges related to
SDOH, living in areas where there are shortages of primary care or mental health
providers, living in areas where inpatient providers are highly concentrated, and
measures of provider cost and quality.

Appendix 1. Data sources

Several data sources were used to create HEAT. First, many of the relationships
described in HEAT are based on 59 data science models of chronic condition preva-
lence, health care utilization, and unit costs for healthcare services incurred by over
1.29 million insured individuals throughout the 50 states. Demographic, location, and
health-related data for these models came from insurance membership and claims
files and pharmaceutical claims files, reflecting the health insurance coverage offered
by Aon clients in 2018.

Second, data from the U.S. Health Resources and Services Administration [16]
allowed us to determine whether people lived in areas where there were shortages of
primary care or mental health providers, which may create access problems.

Third, data obtained from the Neighborhood Atlas [17] maintained by the
University of Wisconsin allowed us to determine whether people lived in areas where
challenges related to SDOH were great or less problematic.
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Fourth, data from the Behavioral Risk Factor Surveillance System [18] surveys for
2016-2020 were used to estimate whether people had problems related to tobacco use,
obesity, other nutritional problems, or alcohol use problems.

Finally, demographic and other data were provided by employers or prospects who
requested that HEAT be used to create information describing their employees. We
refer to data from employers or prospects as census data. These data include employee
level measures of age, gender, zip code, salary, bonus payments, insurance coverage
type (i.e., employee-only, employee and spouse, family), health plan type (e.g., point
of service, preferred provider organization, health maintenance organization, etc.),
individual and family coinsurance and deductible requirements, and annual out-of-
pocket dollar maximums.

When some employers preferred not to provide salary information, salaries and
then family income estimates were imputed based upon other information provided
in the census data, along with data science models designed to estimate income that
were based on year-2017 Current Population Survey data from the U.S. Bureau of
Labor Statistics [13].

Additional information about data file content can be found in Sections 6.3 and 6.4
below.

Appendix 2. Modeling strategy

The underlying strategy for creating the 59 data science models was to generate
predictive models of condition prevalence, healthcare utilization, and unit costs, based
upon demographic and other information available in the membership and claims files
that also could be collected separately from other employer clients or potential clients
(i.e., prospects) whose data were not included in the 1.29-million-member sample. Then
demographic and other information obtained from these other clients or prospects could
be fed into the predictive models created from the analytic files, to generate predictions
of prevalence, utilization, and cost that are pertinent to these new clients or prospects.

Appendix 3. Modeling approaches
Modeling with the 1.29-million-member sample data was completed with Python
software in a Databricks SDK environment [19].

Our modeling was conducted as follows:

* Logistic regression models were estimated with a backwards selection procedure,
to predict the occurrence or not of each of twenty-three® chronic conditions, based

? The 23 chronic conditions were coded using Clinical Classification Software (CCS) developed by the fed-
eral Agency for Healthcare Research and Quality. CCS categories included alcohol use disorders, asthma or
chronic obstructive pulmonary disease, high blood pressure, cancers, cardiovascular disorders, diverticuli-
tis, diabetes mellitus, endocrine disorders, esophageal disorders, blood disorders, human immunodeficiency
virus, hypothyroid disorder, inflammatory bowel disease, other immune disorders, metabolic disorders,
migraine, multiple sclerosis, musculoskeletal disorders (e.g., disk, joint, and arthritis disorders), pregnancy,
renal disorders, substance use disorders other than alcohol, and behavioral health disorders (e.g., anxiety,
depression, and other mood disorders).
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on age, age squared, gender, the ADI of the zip code where each person lived, and
interactions between age and ADI, age and gender, and gender and ADIL.

» Twenty healthcare utilization models were estimated to predict annualized
counts of hospital admissions, hospital days, emergency room visits, outpatient
visits for physical or mental health problems, ambulance trips, radiology ser-
vices, telehealth visits, laboratory services, and various types of prescription
pharmaceuticals. These utilization models were estimated using a Poisson regres-
sion approach with a log link function. Predictors for these models included the
same variables used for the chronic condition models, along with indicators for
actually having any of the 23 chronic conditions.

* Sixteen unit-cost regression models for the utilization types mentioned above
were estimated assuming a Gamma cost distribution. Age groupings, gender, and
indicators for living where ADI scores were either low, medium, or high were also
used as predictors for these models*. The unit cost predictions were multiplied
by the healthcare utilization predictions, to predict total healthcare expenditures
per person per year. These were then trended forward to put in year 2022 values,
for the initial release of HEAT.

Next, survey data from the US Behavioral Risk Factor Surveillance System
(BRFSS) files maintained by the Centers for Disease Control and Prevention [9]
were used to estimate the probabilities each person would report having problems
related to tobacco use, obesity, nutrition problems, or alcohol use problems. Four
logistic regression models (one for each type of problem) were used with survey data
from 2016 to 2020 to estimate these probabilities. Multiple years of BRFSS data were
used because survey questions about these problems were scattered across years.
Descriptions of the survey questions used to measure these outcomes can be found
for any of the years on https://www.cdc.gov/brfss/annual_data. Predictors for these
logistic models included age, gender, income, metropolitan statistical area of resi-
dence, and having one or more diagnosed cancers, arthritis, asthma, stroke, diabetes,
kidney disease, or mental health problems.

The chronic condition, utilization, and unit cost models noted above were trained
and tested using an 80/20 split of the insurance plan training data set from 2018. The
risk factor models were trained and tested using a 70/30 split of the BRFSS training
data set from 2016 to 2020.

Appendix 4. Additional variables created for HEAT

Several additional variables were created for HEAT as well. These utilized the pre-
dictions and employee census data described above, and other federal data sources to
create metrics related to healthcare affordability, residence in primary care or mental
health shortage areas, residence in market areas with highly concentrated inpatient
facilities, expected time lost from work to receive medical care, employee perceptions

4 Age groups boundaries were set a 0-5, 5-9, 10-14, 15-19, 20-29, 30-39, 40-49, 50-59, and greater than
age 60.
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of the adequacy of their health plans, and measures of provider costs and quality in
the areas where insured members live.

Healthcare Affordability estimates for 2022 were based on estimated family income,
demographics, employee contributions and out-of-pocket payments, plan design
information provided by individual clients, and individual’s predicted healthcare
expenditures for the year. Low Affordability was designated as having expected
spending that would exceed 10% of family income in the year. Medium Affordability
was designated as having expected spending that would lie between 5 and 10% of
family income. High Affordability was designated as having expected spending on
healthcare that would be less than 5% of family income.

Mental Health and Primary Care Health Professional Shortage Areas (HPSAs)
were defined using criteria from the federal Health Resources and Services
Administration. These criteria are available on https://data.hrsa.gov/tools/
shortage-area/hpsa-find'.

HEAT uses zip codes provided in the employee census file to tie residences to coun-
ties. Then aggregated county level data processed by HRSA’s Rural Health Information
Hub as of November 2022 identify counties that are entirely in a HPSA (High risk),
partially in a HPSA (Medium risk), or not in a HPSA (Low risk).

Residence in Areas Where Inpatient Services Are Highly Concentrated was
defined using data from the Health Care Cost Institute—HCCI [20]. The
dataset used for this is on https://healthcostinstitute.org/hcci-originals/
hmi-interactive# HMI-Concentration-Index.

The HCCI divides hospital concentrations into four categories, based on its
Herfindahl-Hirschman Index—HHI [21], which is a common measure of market
concentration. HEAT further aggregates the two most concentrated categories into
one, resulting in three categories defined in Table A1.

Expected Time Lost from Work was assumed to be 1 day for each day spentasa
hospital inpatient and/or for each outpatient/doctor’ office visit. This value was
capped at an annual maximum of 260 working days per year. The resulting value was
then monetized using this formula:

Concentration (HCCI) Herfindahl-Hirschman Index Concentration (HEAT)
Unconcentrated 0-1500 Low
Moderately Concentrated 1500 - 2500 Medium
Highly Concentrated 2500 - 4000 High
Very Highly Concentrated 4000 -10,000 High

Table A1.

Categorizing the Herfindahl-Hirschman Index to Create Provider Concentration Scores.

Category Cost and Quality Score Cost Score Quality Score

Low 0-40 0-40 0-40

Medium 41-60 41-60 41-60

High 61-100 61-100 61-100
Table A2.

Creating cost and quality categories.
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Provider Cost and Quality Scores for HEAT were created for doctors and other provid-
ers who bill commercial insurance companies for care. These scores were aggregated to
the county level by experts at Garner Health. HEAT shows the average Cost and Quality
Scores separately and combined for providers located in each county where Employees
live. Details for how these scores are calculated for individual doctors and other providers
are shown in Garner’s methods white paper [22] but a high-level summary is as follows.

* Cost and Quality Score: A relative score between 0 and 100 based on the combi-

nation of cost and quality scores associated with each primary care and specialist
provider in the county

* Cost Score: A relative score between 0 and 100 based on allowed charges billed
by these providers per member per month

* Quality Score: A relative score between 0 and 100 based on sick days (time lost
from work) associated with the admissions, visits and procedures used to treat the

conditions provided as treatment by each doctor or other provider in the county.

These scores are then categorized as either low, medium, or high, as shown in
Table A2.
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Abstract

This document outlines the development and implementation of an integrated
medical emergency response system in El Salvador. The system has been scheduled
since 2021 and will be put into operation in November 2023. It focuses on air and
sea transport capabilities to enhance the efficiency and reach of medical services
in critical situations. A robust medical emergency system equipped with ground
ambulances, air medical transport via helicopters, and maritime transport with
rescue boats is essential for timely and effective emergency response. The system
aims to ensure rapid stabilization and safe transport of patients to specialized medi-
cal facilities, particularly in geographically challenging areas. The enhanced medical
emergency system in El Salvador, supported by trained personnel and modern trans-
port methods, significantly improves the nation’s capability to respond to emergencies
effectively, regardless of geographic challenges. Continuous training and integrating
air and sea transport are critical to maintaining a high standard of emergency medical
services.

Keywords: emergency medical transport, air medical evacuation, maritime rescue,
medical training programs, El Salvador emergency services

1. Introduction

A robust and well-equipped medical emergency system guarantees quick and
efficient care in critical situations. It includes many ground ambulances, an aeromedi-
cal transport system with several helicopters, and a maritime transport system with
boats. It offers multiple benefits that significantly improve emergency response and,
ultimately, save lives.

An emergency medical system with a large fleet of ambulances allows rapid
response in urban and suburban areas. Ground ambulances are designed to provide
immediate medical care and stabilization at the scene and safely transport patients to
medical facilities.
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The Emergency Medical Service (Servicio de Emergencias Médicas -SEM- in
original language) has 140 equipped ambulances, reducing waiting times and ensur-
ing that resources are always available, even during periods of high demand.

The aeromedical transport system has three fully equipped helicopters, adding
a vital response layer when critical time or ground access is limited. Helicopters can
quickly reach remote or congested locations, providing fast, direct transportation to
specialized medical centers. This is especially beneficial in cases of severe trauma,
accidents in rural areas, or natural disasters, where every minute counts for the
patient’s survival.

On the other hand, the maritime transfer system, equipped with three fully
equipped boats, is crucial for coastal areas or areas with significant bodies of water,
such as our country’s. Rescue boats can access places inaccessible by land and provide
immediate medical care and safe transportation from ships, islands, or riverside areas.
This component is essential for comprehensive coverage, ensuring that emergency
medical care is available in all situations and geographies.

A well-equipped medical emergency system with ambulances, helicopters, and
boats ensures a rapid, efficient, and versatile response appropriate to each country’s
geography, drastically improving patients’ chances of survival and recovery in
emergencies.

2. The medical emergency system (SEM)

The Directorate of the SEM is an institution attached to the Ministry of Health
that, through medical and technological resources, provides pre-hospital and
emergency care to victims who have suffered injuries or a sudden illness. They can
be treated on-site to stabilize and then transfer the patient to the nearest hospital
free of charge. The institutional priorities are summarized in national coverage, by
land, air, or sea, to provide timely, quality, and warm pre-hospital medical care to the
Salvadoran population [1].

The SEM was inaugurated for the Metropolitan area on December 17, 2013. It had
arelevant role during the COVID-19 pandemic. Therefore, the Ministry of Health
expanded its operational bases to the entire national territory, inaugurating this new
phase on November 29, 2023. The medical and nursing teams of the SEM ambulances
transferred the patients from their place of detection, transferring the vast majority to
the El Salvador Hospital. A 1000-bed hospital was inaugurated by the government of
El Salvador on June 20, 2020, to centralize and treat patients affected by the pandemic
or, eventually, another neighboring hospital for patients who did not tolerate long-
distance transport.

El Salvador is a small country in extension (21,040 km?), but its geographical
characteristics make it difficult to travel long distances, causing delays. During the
rainy season, the roads can also be affected.

The Government of El Salvador, through its Ministry of Health, is reshaping the
National Health System post-pandemic, increasing and strengthening the experience
acquired during it.

Investment in medical equipment and specialized human resource training has
increased; in this sense, investment is being made in strengthening the response of
medical emergency systems.

The SEM, strengthened by the COVID-19 experience, continues to provide
response, stabilization, and transfer services, both in accident events and in obstetric
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and neonatal emergencies, to the elderly and the general population at the national
level that requires its assistance.

Implementing this updated and agile system requires continuous staff training,
accompanied by the design and application of relevant response protocols that allow
an integrated emergency response; therefore, specialized training of health personnel
in procedural and logistical aspects is increasingly necessary.

The Solidarity Fund for Health (FOSALUD in original language) [2] and the SEM
are the main actors in medical emergencies in any territory of the country.

Both institutions requested the Specialized Institute “Hospital El Salvador”
(IEHES in original language) for Academic and Logistical support in designing and
delivering short training courses in air and maritime transfer.

The new medical emergency system has been operating since November 2023 with
its fleet of ambulances, three helicopters, and three ambulance boats, with a staff of
157 doctors, 286 emergency teleoperators, and 146 medical assistants.

The objective is to continue the optimization of the response in the “golden hours”
originally described by Dr. R. Adams Cowley [3] in the different pathologies.

3. Geography of El Salvador

El Salvador is in Central America and is the only country that does not have a bor-
der with the Caribbean Sea [4]. It is the most densely populated in the region, with 6.4
million inhabitants. It borders to the south with the North Pacific Ocean, the north-
west with Guatemala, and the north and northeast with Honduras. In the southeast,
the Gulf of Fonseca separates it from Nicaragua. El Salvador is about the same size as
Slovenia or Israel but has the population size of Libya and Lebanon.

It is a territory of volcanic origin with a tropical climate. Although the central
plateau makes up only 25% of the area, it contains most of the population and the
country’s most populated cities. This plain is 50 km wide and has an average eleva-
tion of 600 m above sea level. The terrain is undulating, with some escarpments, lava
fields, and geysers.

Its geography also has around 300 rivers. The most important is the Lempa River,
which originates in Guatemala, crosses the Sierra Madre, flows through the central
plateau, and crosses the volcanic chain to empty into the Pacific. It is the only navi-
gable river. The other rivers are short and drain through the lowlands or flow from the
central plateau, forming gorges in the volcanic chain on the way to the Pacific.

In the interior highlands, there are numerous lakes of volcanic origin. Many are
surrounded by mountains that have steep slopes. The largest is Lake Ilopango, at
440 m and 72 km’, east of the capital. Other lakes are Lake Coatepeque, at 746 m and
26 km?, to the west, and Lake Gtiija, on the border with Guatemala, at 430 mm and
45 km”.

This geography requires a strengthened medical emergency system with the
capacity to carry out safe and agile transfers of highly complex patients and avoid
delays caused by geographical conditions.

Risk assessments were carried out to ensure efficiency in emergency transfers,
and gaps in the need for rapid emergency response appropriate to our territory were
identified.

The team was used to program requirements in the WHO Air Transport Manual
and the International Civil Aviation Organization (ICAO) standards for search and
rescue (SAR) services. In addition, the IAMSAR guidelines, developed jointly with
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the International Maritime Organization (IMO), provide detailed guidelines for
aviation SAR operations, including the need for supplies and personnel adequately
trained and certified according to international standards.

4. First phase
4.1 Air transfer
4.1.1 Needs diagnosis

Rapidly detecting severe illnesses and accidents, whether in traffic or sports,
is crucial for stabilizing the patient and their evacuation to a specialized center.
However, highly trained transfer experts must take these actions to achieve effective
care. This implies that these professionals must possess skills beyond simple risk
classification and damage control to guarantee that the patient arrives at the place of
specialized care in the best possible conditions.

In this sense, air transport with trained personnel is a very beneficial option for
severely compromised patients located a considerable distance outside the metro-
politan area of San Salvador [5]. This is because travel time is significantly reduced,
which improves the possibility of adequate care in a specialized reference center.
Additionally, specialized care during the “therapeutic window” has proven to be espe-
cially effective for seriously ill patients or accident victims.

It is essential to understand that the training and skills of the personnel in charge
of the transfer are vital in guaranteeing the safety and effectiveness of this process.
Therefore, it is essential that the professionals in charge of air transport are ade-
quately trained to deal with emergencies and can carry out the necessary procedures
to ensure safe and effective evacuation of patients.

4.1.2 Course objective, target population, and graduation profile

The training of personnel responsible for the safe transfer of patients in emergen-
cies for the provision of specialized care was strengthened, and technical-administra-
tive tools were provided for the analysis and evaluation of response mechanisms.

It was carried out by doctors and nurses selected from the medical emergency
system (SEM) and emergency medicine resident doctors from the Rosales National
Hospital. This highly complex hospital receives the most seriously ill patients since it
has all the specialties.

During the course taught by aero-evacuation experts, the students were encour-
aged to acquire and strengthen skills that allow them autonomy to participate in the
patient’s classification, stabilization, and transfer under life support for a safe transfer
by air. This will minimize the risk of complications after the transfer and maintain
safety standards for the user and the healthcare team.

Emergency medicine residents from the Rosales National Hospital, San Rafael
National Hospital, and Zacamil National Hospital were invited to this training.

To develop professional skills in the different techniques and procedures necessary
for the identification and control of risk, management of emergencies, preparation,
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Modules

Juny

Aero medical evacuation, history, and development

2 Atmosphere and physiology of flight
3 Aeromedical evacuation standards and procedures
4 Aeromedical evacuation in pediatrics and neonatology
5 Aero medical evacuation of obstetric patient
6 Aeromedical evacuation in polytraumatized patients
7 Evacuation in special situations
8 Aeromedical evacuation in the military field
9 Practical integration workshop
Table 1.

Aeromedical transfer course program.

and equipment of the aircraft that allow safe and effective air transport, nine mod-
ules were designed, the design specific for this training activity with a duration of
4 months (Table1).

4.1.3 Teaching-learning methodology

The IEHES strategy generates knowledge construction from practice, allowing
students to acquire experiential experience and “know-how” skills.

To acquire sufficient experiential experience, the course was conducted in person,
in two commissions, to maintain an optimal teacher-student relationship. The course
was taught entirely at the Ilopango Airport, where the air base of the three fully
equipped medical helicopters is located on the integrated health system.

The theoretical knowledge acquired in the different modules was evaluated upon
completion through an online exam with a multiple-choice question strategy, which
had to be answered in at most 1 hour on the indicated day. The pilots are being evalu-
ated through field workshops at Ilopango airport.

The final exam consisted of a multiple-accident simulation.

It was designed with teaching staff and ship crews; the students did not know the
simulation script. To affirm the realism of the simulations, nursing students partici-
pated as “patients” adequately made up (Figures 1-6).

4.1.4 Results

Seventy-five students participated: doctors, nurses, and emergency medicine
residents.

Sixty-two passed the intermediate exams and workshops that enabled them to take
the final Multiple Casualty Simulation exams, of which 52 passed the University Aero
Medical Evacuation Course.

The approved students became part of the helicopter crew in charge of aeromedi-
cal transfer or recipients of transfer at Rosales National Hospital.
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Map of the Republic of El Salvador.
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Ilopango Airport air base.
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Figure 3.
Theoretical classes in hangar.

Figure 4.
Students practicing patient transfer on mechanical ventilatory assistance.
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Figures.
Students practicing boavding and landing critically ill patient.

Figure 6.
Final evaluation workshop. Simulation with the collaboration of nursing school students. Make-up and scripts
according to the role to be developed.

5. Second stage
5.1 Sea transfer
5.1.1 Needs diagnosis

Implementing the advanced sea-air transfer course for serious patients is a press-
ing need in remote coastal areas and islands. This imperative need arises because of
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Figure 7.
Nursing school collaborators in the evaluation workshop, key personnel for evaluating competencies.

the exceptional circumstances that surround the medical care of patients who require
highly complex care, to which are added the victims of drowning in these geographi-
cally isolated regions (Figure 7).

Remote geography and limited access to emergency medical services must be
addressed. Urgently transferring patients from remote locations to reference hospitals
becomes a complex task that requires specialized training to ensure the safety and
well-being of the patient.

Beyond seriously ill patients who require transfer, the new conditions as a country
have significantly increased the attraction of residents and tourists to aquatic activi-
ties, increasing the risks of aquatic accidents, including drowning. Consequently,
creating a specialized diploma in maritime transfer linked to air transfer is a priority
to equip health personnel in these areas with the necessary skills and knowledge to
face these situations effectively.

5.1.2 Course objective, target population, and graduation profile

Contribute to training personnel responsible for transferring patients in emergen-
cies to provide specialized, safe, and autonomous care aimed at users of the emer-
gency systemss services, providing technical-administrative tools for analyzing and
evaluating response mechanisms.

The medical personnel of the health units in the Islas area attended the course.
This course offered places to applicants from other civil or military health professions
in charge of the maritime transport of patients to general or specialized hospitals as
appropriate who also met the psychological, physical, and skill requirements regu-
lated by the medical emergency system.

The IEHES, within its principles, considers that training should reach the student
and not vice versa, which is why this course had a hybrid format. Synchronous online
classes during weekdays, recording in the virtual classroom enabled for this purpose,
with the objective that students who could not be synchronous did not miss classes.
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Due to the distances and availability of local participants’ mobilization, in-person
workshops are held in the field every 15 days in two commissions: Zona la Unién and
Zona Costa del Sol (Figure 8).

The students were strengthened by acquiring the skills that would allow them
to autonomously carry out triage, leading the preparation and coordination of the
patient for a safe transfer by sea with one of the three fully equipped medical boats. If
necessary, the student could continue by air to another highly complex hospital.

Like the Aeromedical Transfer Course, exams were taken at the end of each
module and must be completed on the indicated day and time.

The qualified students took the final exam, which again consisted of a simulation
of multiple victims in an Island scenario. The School of Nursing supported the final
evaluation by providing us with the “victims” suitably made up. Also, the students
had no knowledge of the simulation script in this simulation.

The course developed 8 modules that lasted for 3 months (Table 2).

Modules

1 Intervention in Aquatic Care - Communication System (CCSEM).

Pathophysiology of Drowning-Diving.

Rescue and Initial Evaluation - Vital Signs.

Basic, Advanced and Trauma Life Support.

Stabilization and Preparation for Critical Transfer.

Safe Patient Transfer- SRRE- SRRI.

Considerations in Pediatrics and Pregnancy

o [Nl |u|s|w]|N

Final Drill of Multiple Victim Incidents (35 victims) Land — Maritime Air Integrator (Simultaneous
Islands).

Table 2.
Maritime air transfer modules program.
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Honduras

Figure 9.
Location of the field practices of the La Unién Commission, Costa del Sol Commission.

Figure 10.
Students in a real maritime rescue scenario.
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5.1.3 Results

This program had 200 students, of whom 120 met the 80% connection to the
virtual classes (synchronous or asynchronous), passed the module exams, and was
therefore qualified to take the final exam, which consisted of a simulation of multiple
victims on the island of Tasajera.

A total of 82 students passed, who became part of the crews of the medical boats
(Figures 9-15).

Figure 11.
Students practicing resuscitation and transfer of critically ill patient in beach setting.

Sistema de Emergencias Médicas

Figure 12.
Final evaluation workshop on maritime transfer, with the participation of the ambulance boats of the medical
emergency system.
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Figure 13.
The final evaluation workshop for the ambulance boat crew had the logistical collaboration of the Naval Base of
La Union.

Figure 14.
Simulation of vesuscitation and stabilization of a patient with multiple trauma due to a maritime accident.

6. Comments and discussion

The “Saving Lives by Air and Sea” initiative in El Salvador represents a signifi-
cant step toward enhancing the country’s emergency medical services (EMS). This
initiative, structured in phases to address aerial and maritime emergency responses,
underscores the need for specialized training and equipment to meet El Salvador’s
unique geographical challenges.
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Figure 15.
Simulation. Arrival of a stabilized patient at the Tasajeva Island Emergency Care Center (CAE).

6.1 Experiences with air and sea transport in Central America

In general, the countries of Central America have limited but growing capacities
for medical transfers by air and, to a lesser extent, by sea.

Geography and infrastructure are key factors affecting the availability and
efficiency of these services. Health systems depend, to a greater or lesser extent, on
cooperation between government agencies, armed forces, and relief organizations,
which is essential to improving response capabilities in medical emergencies.

6.1.1 Guatemala

Guatemala has a 122-emergency system, managed by the Volunteer Firefighters,
Municipal Firefighters, and the Red Cross. There is capacity for air transfers, espe-
cially in rural areas where access by road transport is limited. The Guatemalan Air
Force is also involved in medical evacuations. The use of sea transport is limited and is
concentrated in coastal and lake areas.

6.1.2 Honduras

In Honduras, Permanent Commission on Contingencies (COPECO) and other
rescue organizations have air evacuation capabilities, especially in natural disasters.
The Honduran Air Force plays a crucial role in these transfers. Sea transfers are more
common in Honduras, the Mosquitia region, and the Bay Islands, where resources are
more accessible.

6.1.3 Nicaragua

Nicaragua has an emergency system includes the General Fire Department and
the Nicaraguan Red Cross. The Nicaraguan Air Force can also provide emergency
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services. However, the infrastructure for maritime transport is limited and is mainly
used on the Caribbean Coast.

6.1.4 Costa Rica

Costa Rica has a well-developed emergency system, with 911 as the central num-
ber. The Emergency Service Air Surveillance of the Ministry of Public Security carries
out emergency air transports. In addition, the Costa Rican Red Cross has agreements
with private companies to use helicopters. As for maritime transport, the Red Cross
and the National Coast Guard Service are actively involved, especially in tourist and
coastal areas.

6.1.5 Panama

Panama’s emergency system is managed by the National Civil Protection System
(SINAPROC) and the National Aeronaval Service (SENAN), which has air and
maritime capabilities. SENAN carries out medical evacuations in hard-to-reach areas
and coastal zones.

6.2 Strengthening EMS capabilities

Historically, the healthcare system in El Salvador has faced challenges in providing
timely and high-quality emergency medical services (EMS) due to the lack of certi-
fied resources for managing aerial and maritime emergencies. However, substantial
efforts have been made to overcome these limitations. Our system has consistently
aimed to offer prompt and quality medical care in critical out-of-hospital emergen-
cies. The primary goal has always been to stabilize patients at the scene, prepare
them for transport, and ultimately save lives while minimizing the risk of long-term
complications.

The initiative’s first phase, focused on aerial transport, highlights the critical role
of rapid response in medical emergencies. The integration of helicopters into the EMS
framework addresses the limitations of terrestrial transport, particularly in remote
or congested areas. This is crucial given El Salvador’s varied topography, which
includes volcanic terrain, numerous rivers, and dense urban centers. Completing a
four-month intensive training program by 52 medical professionals signifies a sub-
stantial improvement in the country’s ability to provide timely and efficient medical
evacuations. These professionals are now equipped to handle severe trauma cases and
other critical conditions, ensuring patients receive specialized care within the vital
therapeutic window.

6.3 Maritime emergency response

The second phase, emphasizing maritime emergency responses, is equally impor-
tant. The coastal and insular regions of El Salvador, prone to incidents like drown-
ings and other water-related emergencies, necessitate a robust maritime EMS. The
specialized training provided to 82 professionals in this phase ensures that these areas
are addressed. The hybrid training model, combining online theoretical classes with
practical fieldwork, is particularly effective in accommodating the logistical chal-
lenges of training personnel from remote locations.
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6.4 Comprehensive emergency coverage

The initiative ensures comprehensive emergency coverage nationwide by equip-
ping the EMS with aerial and maritime capabilities. The deployment of three heli-
copters and three fully equipped rescue boats provides a multi-faceted approach to
emergency response, capable of addressing incidents in various environments. This
integrated system improves response times and enhances the overall quality of pre-
hospital care, thereby increasing survival rates and reducing long-term complications
for patients.

6.5 Challenges and future directions

Despite these advancements, several challenges remain. The sustainability of this
enhanced EMS depends on continuous investment in training, equipment mainte-
nance, and system upgrades. Developing standardized protocols and continuous
professional development is essential to ensure personnel can handle evolving medi-
cal emergencies. Given the high-stress nature of their work, the initiative also needs to
consider the psychological and physical well-being of the EMS personnel.

6.6 Impact on public health

The broader impact of this initiative on public health in El Salvador cannot be
overstated. By reducing response times and improving the quality of emergency care,
the initiative is poised to significantly lower mortality and morbidity rates associ-
ated with emergencies. This, in turn, will contribute to a more resilient healthcare
system capable of better managing routine emergencies and large-scale disasters, as
evidenced by the experience during the COVID-19 pandemic.

6.7 Community involvement and awareness

Another critical aspect of the initiative is community involvement and awareness.
Educating the public about the EMS’s capabilities and how to utilize these services
effectively can enhance the system’ overall efficacy. Community-based training
programs on basic first aid and emergency response can further augment the EMS’s
professional services, creating a more robust and responsive emergency care network.

7. Conclusion

In conclusion, the “Saving Lives by Air and Sea” initiative is a transformative
project that addresses the urgent need for a versatile and efficient EMS in El Salvador.
The successful implementation of aerial and maritime emergency response systems,
coupled with the comprehensive training of EMS personnel, sets a new standard for
emergency medical care in the region. Continued support and development of this
initiative will ensure that it remains a cornerstone of El Salvador’s healthcare system,
ultimately saving countless lives and improving health outcomes nationwide.

The Specialized Institute “Hospital El Salvador” (IEHES) involvement and com-
mitment have been pivotal in coordinating and executing these competency-based
courses. Their dedication has ensured that participants demonstrating the required
competencies are certified, reinforcing the country’s capacity to handle aerial and
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maritime emergencies effectively. This initiative, supported by the expertise of teach-
ing specialists and a blended learning approach combining telemedicine for theoreti-
cal knowledge and practical skills development, culminates in validated simulations
of emergency management, further ensuring the readiness and certification of our
emergency responders.
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Improving Vaccination Coverage
through Access to Vaccination
Services in Community
Pharmacies: A Case Study of
Nigeria’s Situation

Yejide Olukemi Oseni

Abstract

Vaccination as a health intervention is one of the most successful and cost-effective
methods of addressing preventable disease. Community pharmacies are easily accessible
and cost-effective healthcare facilities placed to help improve the capacity and effec-
tiveness of healthcare services. Globally, the use of community pharmacies to deliver
vaccination services has been hampered by several factors and policies that do not
support pharmacists’ participation. With the advent of the COVID-19 pandemic, many
developed countries have included community pharmacists and pharmacies in vaccina-
tion services to improve coverage. However, challenges still occur in many developing
countries. This paper assessed the perception of community pharmacists, perceived
benefits, and potential barriers to vaccination services to take up this extended role.

It described the delivery of vaccination services in community pharmacies, how their
involvement impacted vaccination coverage, and how this experience can be used to
support policy revisions in recognizing community pharmacists in vaccination delivery.

Keywords: vaccination services, community pharmacies, community pharmacists,
vaccinators, policy review

1. Introduction

Vaccination remains a cornerstone of public health, playing a crucial role in
preventing infectious diseases and reducing morbidity and mortality worldwide [1].
However, achieving high vaccination coverage continues to be a significant challenge
in many low- and middle-income countries, including Nigeria [2, 3]. The barriers to
optimal vaccination coverage in Nigeria are multifaceted, encompassing issues such
as inadequate healthcare infrastructure, vaccine supply chain challenges, and wide-
spread misinformation about vaccines [4].

Community pharmacies, with their widespread presence and accessibility, present
a promising yet underutilized avenue for enhancing vaccination coverage [5]. Unlike
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traditional healthcare settings, community pharmacies are often located closer to
the population, operate with extended hours, and have established trust within the
communities they serve [6, 7]. These attributes position community pharmacies as
pivotal players in public health initiatives, particularly in increasing the accessibility
of vaccination services [8].

This chapter aims to explore the potential of community pharmacies in Nigeria
to improve vaccination coverage. By leveraging the experiences gained during the
COVID-19 pandemic, where community pharmacies played a critical role in vaccina-
tion efforts [9], this chapter seeks to illustrate how these pharmacies can be integrated
into the broader immunization framework. The COVID-19 experience in Nigeria
highlighted the ability of community pharmacies to rapidly mobilize resources, reach
underserved populations, and effectively administer vaccines [10].

This chapter examines the delivery of vaccination services in community pharma-
cies through a mixed-methods approach, combining quantitative data from surveys
and qualitative insights from interviews. It assesses the improvements in vaccination
coverage with the involvement of community pharmacies and discusses how these
findings can inform policy reviews that would recognize and formalize the role of
community pharmacists (CPs) in immunization service delivery in Nigeria.

Ultimately, this chapter advocates for a policy shift that acknowledges the criti-
cal role community pharmacies can play in public health. By integrating community
pharmacies into the national immunization strategy, Nigeria can make significant
strides in improving vaccination coverage, thereby enhancing overall public health
outcomes.

1.1 Context and background
1.1.1 Overview of the healthcare system in Nigeria

Nigeria’s healthcare system is characterized by a complex interplay of public
and private sectors, with the public sector being the primary provider of healthcare
services. The system is structured into primary, secondary, and tertiary levels of care,
with primary healthcare being the first point of contact for individuals [11, 12]. The
Nigerian government has established numerous healthcare facilities, including pri-
mary health centers (PHCs), general hospitals, and teaching hospitals, to cater to the
diverse needs of its population [13]. Despite these efforts, the healthcare system faces
significant challenges, including inadequate infrastructure, insufficient funding, and
a shortage of skilled healthcare professionals [14].

The Nigerian healthcare system is further complicated by geographical disparities,
with rural areas often experiencing limited access to healthcare services compared
to urban centers [15]. This inequity contributes to the overall difficulty in achieving
comprehensive healthcare coverage, including vaccination services [16]. Additionally,
Nigeria’s healthcare system is burdened by a high disease burden, with prevalent
issues such as infectious diseases, maternal and child health concerns, and noncom-
municable diseases, all of which place a strain on available resources [17, 18].

1.1.2 Current vaccination strategies and challenges

Nigeria’s vaccination strategy involves a combination of routine immunization pro-
grams and supplementary immunization activities (SIAs). The National Primary Health
Care Development Agency (NPHCDA) oversees these efforts, working to ensure that
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vaccines are available and administered according to established schedules [19]. Routine
immunization focuses on providing vaccines against diseases such as measles, polio,
tuberculosis, and Hepatitis B, while SIAs are employed to address specific outbreaks or
high-risk areas [20-22].

Despite these strategies, several challenges hinder the effectiveness of vaccination
efforts in Nigeria. These challenges include:

1. Inadequate vaccine supply and distribution: The vaccine supply chain in Nigeria
faces numerous issues, including stockouts, delays in delivery, and inadequate
cold chain infrastructure. These problems result in frequent disruptions to vac-
cination services, impacting coverage rates [23].

2. Healthcare workforce shortages: There is a shortage of trained healthcare workers,
which affects the delivery of immunization services. This shortage is exacerbated
by uneven distribution, with many healthcare workers concentrated in urban
areas, leaving rural populations underserved [24].

3. Public awareness and hesitancy: Vaccine hesitancy, driven by misinformation and
lack of awareness, remains a significant barrier to vaccination coverage. Educa-
tional campaigns are often needed to address concerns and misinformation about
vaccines [25].

4. Geographic and economic barriers: Access to vaccination services is limited in re-
mote and economically disadvantaged areas, where transportation and financial
constraints further impede vaccination efforts [26].

1.1.3 Role of community pharmacies in other countries

Community pharmacies have demonstrated considerable potential in enhancing
vaccination coverage in various countries around the world. In many high-income
countries, community pharmacies have been successfully integrated into national
immunization programs, offering a range of vaccines, including seasonal influenza,
travel vaccines, and routine childhood immunizations [7, 8]. Benefits of involving
community pharmacies in vaccination services include:

1. Increased accessibility: Community pharmacies are often more accessible than tra-
ditional healthcare facilities, with extended hours and convenient locations. This

accessibility allows for higher vaccination uptake, particularly in underserved
areas [27].

2. Convenience and efficiency: Pharmacies can provide vaccinations with minimal
wait times and without the need for prior appointments, which enhances con-
venience for patients. Additionally, pharmacy staff are trained to manage and
administer vaccines efficiently [5, 28].

3. Integration into health systems: In countries such as the United States, Canada, and
the United Kingdom, community pharmacies are integrated into public health
strategies, with protocols in place for vaccine storage, administration, and re-

porting. This integration has proven effective in increasing vaccination coverage
rates [8, 29].
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4. Public trust and education: Pharmacists are trusted healthcare professionals who
play a crucial role in educating patients about vaccines and addressing concerns.
Their involvement in vaccination programs helps build public confidence and
reduce vaccine hesitancy [9].

Incorporating community pharmacies into Nigeria’s vaccination strategy could
address several existing challenges by leveraging their accessibility and trusted pres-
ence in local communities. This approach has the potential to significantly improve
vaccination coverage and overall public health outcomes in Nigeria [30].

2. Research design and methodology
2.1 Research objectives and questions
The primary aim of this study is to enhance vaccination coverage through com-
munity pharmacies in Nigeria, leveraging insights from the COVID-19 pandemic as a
case study. The specific objectives of the study are as follows:
1. Assess vaccination services: Evaluate the current state of vaccination services pro-
vided by community pharmacies in Lagos and Oyo States, identifying challenges

and gaps.

2. Examine impact: Analyze how community pharmacies contributed to vaccina-
tion coverage during the COVID-19 pandemic.

3. Advocate for policy change: Explore how the findings from the COVID-19 pan-
demic can be used to advocate for policy changes to formally recognize commu-
nity pharmacists in vaccination services.

The guiding research questions are as follows:

1. What is the current state of vaccination services provided by community phar-
macies in Lagos and Oyo States?

2.How did community pharmacies influence vaccination coverage during the CO-
VID-19 pandemic?

3. What policy recommendations can be made based on the COVID-19 experience
to enhance the role of community pharmacists in vaccination services?

2.1.1 Mixed-methods approach

The study adopted a mixed-methods approach, integrating both quantitative and
qualitative research to provide a comprehensive evaluation of community pharmacy
vaccination services.

2.1.1.1 Quantitative methodology

1. Study design: A descriptive cross-sectional survey was employed to assess perceptions,
benefits, and barriers related to vaccination services in community pharmacies.
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2. Study participants: The study participants comprised licensed community phar-
macists working in registered community pharmacies located in Lagos and Oyo
States, Nigeria. Only those community pharmacies registered with the Pharmacy
Council of Nigeria (PCN) and pharmacists who held a valid license with the
PCN were included in the study [31]. Exclusion criteria involved non-registered
community pharmacies, pharmacists not holding a valid PCN license, as well as
all locum, intern, and serving pharmacists.

3. Sample size and sampling strategy: Using the Taro Yamane formula, the sample size
was calculated to be 474 community pharmacists (333 from Lagos and 141 from Oyo
States) [32]. A multistage sampling method was utilized, stratifying pharmacies
into zonal arrangements and randomly selecting zones and pharmacies within those
zones. Registered pharmacists from the selected pharmacies were surveyed [31].

4. Data collection methods: A semi-structured, self-administered questionnaire was
used, adapted from previous studies, and validated for the Nigerian context
[33-35]. The questionnaire included demographic questions and a 5-point Likert
scale to assess perceptions, benefits, and barriers. Data were collected through
both paper forms and Google Forms, with follow-ups to maximize response
rates. Statistical analysis was performed using SPSS (version 23), with descrip-
tive and inferential statistics (Chi-square, t-tests, and ANOVA) applied [36].

2.1.2 Description of vaccination services and policy advocacy

The study also focused on how community pharmacies delivered vaccination
services during the COVID-19 pandemic, evaluating improvements in vaccination
coverage. The findings aim to support advocacy for policy changes to officially recog-
nize community pharmacists in immunization service delivery in Nigeria.

2.1.2.1 Qualitative methodology

1. Study design: Exploratory in-depth interviews were conducted to gather detailed
insights from key stakeholders about community pharmacy vaccination services.

2. Sampling strategy: Purposive sampling was used to select key stakeholders,
including leaders from the National Primary Health Care Development Agency
(NPHCDA), the Association of Community Pharmacists of Nigeria (ACPN),
the Pharmacy Council of Nigeria (PCN), and representatives from interna-
tional organizations like Medicines, Technologies, and Pharmaceutical Services
(MTaPS). Consent was obtained from all interviewees.

3. Data collection methods: Semi-structured interviews were carried out, some
face-to-face and others via email, depending on participants’ availability. The
interviews were recorded, transcribed, and analyzed using thematic analysis to
identify recurring themes and insights. Multiple researchers reviewed the tran-
scripts to ensure reliability and consistency.

2.1.3 Ethical considerations

Ethical approval was obtained from the Oyo State Research Ethical Review
Committee, Ministry of Health (Reference No. NHREC/OYOSHRIEC/10/11/22).
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Written informed consent was secured from all participants, ensuring voluntary
participation and confidentiality. Data were anonymized and securely stored, with
access limited to authorized research personnel only.

2.2 Delivery of vaccination services in community pharmacies
2.2.1 Description of vaccination services in Nigerian community pharmacies

In Nigeria, community pharmacies have typically focused on dispensing medica-
tions and delivery of basic healthcare services. However, with their expanded role in
health promotion, they have included vaccination services, though with few restric-
tions. Community pharmacies provide various vaccination services including:

1. Client education: Pharmacists educate their clients about the benefits and poten-
tial side effects of vaccines, making a difference in addressing vaccine hesitancy
and misinformation [17, 37].

2. Vaccine administration: Community pharmacies are now given the authority to
administer COVID-19 vaccines, while others give vaccines covering all ranges
of diseases like tetanus, rabies, measles, polio, and Hepatitis-B and others on
request [37, 38].

3. Documentation: Record keeping of administered vaccines is being maintained for
future reference and follow-up, although this practice can be inconsistent.

4. Referral services: Referral to other health facilities are made for clients with spe-
cific needs or vaccines requiring special storage [17, 37].

Despite these endeavors, the full potential of community pharmacies in vaccina-
tion delivery is often compelled by insufficient training, infrastructure limitations,
and insufficient policy support [30, 38, 39].

2.2.2 Case study: COVID-19 vaccination experience

The COVID-19 pandemic marked a significant shift in the role of community
pharmacies in Nigeria’s vaccination efforts. Key aspects include:

1. Rapid response: Community pharmacies played a crucial role in the rapid distri-
bution of COVID-19 vaccines. They utilized their accessibility and established
patient relationships to facilitate vaccination campaigns [39].

2. Vaccination administration: Pharmacies managed vaccine distribution and
administration, adhering to stringent cold chain requirements for COVID-19
vaccines [10].

3. Collaboration: Through the community pharmacy association, increased collabo-
ration with national and state government PHC agencies allowed pharmacies to
integrate into national vaccination strategies, including public health campaigns
and vaccination drives [10, 39, 40].
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2.2.3 Successes, challenges, and lessons learned
2.2.3.1 Successes

1. Increased accessibility: Community pharmacies enhanced vaccine accessibility,
particularly in underserved areas with limited healthcare infrastructure. This
was significant for improving vaccine coverage [10, 37].

2. Efficiency and speed: The flexibility of pharmacies enabled swift vaccine deployment
and distribution, leveraging their existing structure and patient networks [10].

3.Enhanced public trust: The involvement of community pharmacists helped
build public trust in vaccines, as pharmacists were seen as trusted healthcare
providers [10, 39].

2.2.3.2 Challenges

1. Infrastructure limitations: Many pharmacies struggled with inadequate facilities
for vaccine storage and handling, especially with the cold chain prerequisites for
COVID-19 vaccines [23].

2. Training and resources: The inadequate training and resources for managing CO-
VID-19 vaccines highlighted gaps in preparedness and training among commu-
nity pharmacists [41].

3. Policy and regulation: Vague or insufficient policies for community pharmacy
participation in vaccination led to irregularities in vaccine administration and
documentation [30, 39].

2.2.3.3 Lessons learned

1. Need for training: An all-inclusive training for pharmacists on vaccine admin-
istration and emergency response is critical to enhance effectiveness in future
vaccination efforts [41].

2. Infrastructure investment: Investment in pharmacy infrastructure, particularly
for vaccine storage and handling, is necessary for managing future vaccination
campaigns [42, 43].

3. Policy development: Development of clear and supportive policies to integrate
community pharmacies into national vaccination strategies and routine immu-
nization is crucial. This should include guidelines for administration, reimburse-
ment, and quality assurance [30, 39].

The COVID-19 vaccination experience demonstrated the critical role of com-
munity pharmacies in public health initiatives. By addressing identified challenges
and building on successes, community pharmacies can become a more integral part
of Nigeria’s healthcare system, particularly in enhancing vaccination coverage and
responding to future public health emergencies [5].
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3. Findings and analysis
3.1 Summary of quantitative results

Demographics and response rate: A total of 411 community pharmacists from Lagos
and Oyo States, Nigeria, participated in the study, with a response rate of 86.7%. Most
respondents were from Lagos (72.0%) and had a mean age of 43.06 years. The major-
ity were male, and held a B.Pharm/B.Sc. Pharm degree, and worked in independent
pharmacies. Pharmacy owners constituted 52.6% of the respondents, with 42.6%
having 1-10 years of postgraduation experience.

Vaccination training and services provided: Less than half of the respondents
(40.1%) had undergone vaccination training, primarily through pharmacy profes-
sional associations, NGOs, and webinars. A smaller proportion (31.4%) provided
vaccination services, with activities including patient education, referrals, vaccine
administration, and storage.

Statistical analysis and correlations: There were significant differences between
respondents from Lagos and Oyo States in mean age, postgraduation experience, and
community pharmacy experience. Significant associations were also found regarding
the type of pharmacy and employment status, but not with gender, degree, vaccina-
tion training, or services provided.

Perceptions of vaccination services: Over 90% of respondents supported the role of
community pharmacies in administering vaccines, inclusion in the national database,
and granting authority to administer vaccines. A statistically significant difference
was observed in the perception that community pharmacists should be given the
authority to administer vaccines between the two states.

Perceived benefits of community pharmacies as vaccination centers: Respondents over-
whelmingly agreed that using community pharmacies as vaccination centers would
improve vaccination coverage, increase accessibility, and enhance pharmaceutical
care. There was a significant difference in the perception of improving vaccination
coverage in Nigeria between the two states.

Potential barriers to providing vaccination services: Less than half of the respondents
identified barriers such as increased workload, lack of client demand, and lack of
private areas. However, more than 50% agreed that lack of government authorization,
collaboration, and inadequate training were significant barriers.

Correlations and differences: There was a strong positive correlation between overall
perceived benefits and perceptions of vaccination services in community pharmacies. In
contrast, the correlation between perceived benefits and potential barriers was weak and
positive, and the correlation between barriers and perceptions was weak and negative.

Factors associated with perception, benefits, and barriers: Significant factors influ-
encing perceptions included the state of practice, employment status, vaccination
training, level of education, and provision of vaccination services. Similar factors
were associated with perceived benefits and potential barriers.

Service provision details: Of the 72 respondents who administered vaccines, 62.5%
had experience with vaccine administration prior to COVID-19. The majority of the
vaccinators were pharmacists (79.2%), followed by registered trained nurses (29.2%)
and community health workers (13.9%). Most (83.3%) administered vaccines upon
request, 30.6% only administered COVID-19 vaccines, and only 9.7% had adminis-
tered over 500 doses of the COVID-19 vaccine (Table1).
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Response theme (N =72) Total freq. (%)

I administered vaccines before COVID-19 pandemic in my pharmacy 45 (70.6)

Health personnel who administer the vaccines in my pharmacy

Registered trained nurse 21(29.2)
Auxiliary nurse 9 (12.5)
CHEW 10 (13.9)
Pharmacy technician 3(4.2)
Pharmacists 57 (79.1)
Other healthcare professionals in the pharmacy 7097)

Types of vaccines administered:

Routine immunization for children 6(8.3)

COVID-19 vaccine 22 (30.6)
All range of vaccines 14 (194)
Vaccines on request 60 (83.3)

Number of COVID-19 vaccine doses administered

1-100 6 (8.3)

101-500 5(6.9)

501-1000 3(4.2)

>1000 4 (56)
Table 1.

Response from those administering vaccines in their pharmacies ONLY (N = 72).

Logistic regression analysis: A logistic regression analysis was conducted to assess
factors influencing the provision of vaccination services by community pharmacists
(Table 2). The training was statistically significant (p = 0.000), showing that phar-
macists who had received vaccination training were approximately eight times more
likely to provide vaccination services compared to those who had not been trained
(coefficient = 2.120, 95% CI: 5.043-13.770). Other variables, including employment
status (p = 0.270), highest level of education (p = 0.092), years of postgraduation
experience (p = 0.054), years of community pharmacy practice (p = 0.645), and age
(p = 0.225), did not show significant effects.

Suggestions for improvement: Respondents suggested enhancing vaccination cover-
age through government support, inclusion of pharmacists in the national database,
recognition as primary healthcare providers, further training, and provision of
adequate facilities for vaccination projects.

3.2 Qualitative results

The thematic analysis of the in-depth interviews with key stakeholders produced
five main themes, each shedding light on different aspects of vaccination services
provided by community pharmacists (CPs) and the associated challenges and
opportunities.
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Variable Coefficient p-Value Exp 95% CI
(B)
N=411 Lower Upper
Employment status
Employee pharmacists Reference category
Pharmacist owners 0.325 0.270 1.384 0.777 2464

Undergone vaccination training

No Reference category

Yes 2.120 0.000’ 8.334 5.043 13.770
Level of education

Ph.D. Reference category 0.092

B. Pharm 0.908 0.465™ 2478 0.217 28.351
Pharm. D 0.034 0.980™ 1.035 0.070 15.218
Master’s degrees/PGDs 0.427 0.734™ 1.533 0.130 18.042
Fellow WAPCP 1.649 0.208™ 5.200 0.400 67677
Age (in years) 0.040 0.225" 1.041 0.976 1111

Year of experience postgraduation —-0.069 0.054" 0.933 0.869 1.001
Year of experience in community pharmacy 0.011 0.645™ 1.011 0.964 1.060
practice

Constant —0.3467 0.021 0.031

Significant at <0.05 p-value.
"™ is not significant. CI: confidence interval.

Table 2.
Predictors of vaccination services provided by community pharmacists.

3.2.1 Theme 1: Perspectives on the effect of vaccination skills training among
community pharmacists

Stakeholders uniformly viewed vaccination skills training as highly beneficial.
A major stakeholder from a pharmacy professional association described the
training as:

“The opportunity for CPs to improve their knowledge; improve skills of members as
registeved vaccinators; improve access to vaccines to the public as CPs are easily acces-
sible and trusted by their clients”

The training’s positive impact on public health was highlighted, with improved
competence among CPs leading to enhanced management of diseases such as TB and
HIV/AIDS. Stakeholders noted:

“Clients are happy and highly excited that CPs can vaccinate them. It is convenient
for them.”

A Pharmacy Regulatory Agency leader emphasized the broader public health
benefits:
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“Engagement of community pharmacies will expand access and reduce disease.”

Training CPs was seen as a cost-effective strategy for improving vaccination cover-
age and public health outcomes:

“It will promote access; improve coverage; reduce the cost of individual travel to PHC
centers; increase efficiency; reduce the burden of disease... Therefore, it is a welcome
development that is hoped to maintain progress in the future”

3.2.2 Theme 2: Sustainability of vaccination training among pharmacists

The progress of vaccination training programs for CPs was noted with various
achievements:

“We had trained over 700 CPs in all with NGO’ involvement... Over 15,000
vaccines had been administered, and data were captured by MTuPS between August
2022 and January 2023. Oyo State had the largest volume of about 11,000 vaccine
doses administered.”

In Lagos State, more than 100 CPs were trained, with over 2000 doses adminis-
tered through three CPs. In Oyo State, 20 CPs were actively involved in vaccination.
Plans for expansion included integrating vaccination training into the Mandatory

Continuing Professional Development modules and leveraging partnerships with
international agencies for training and equipment support.

3.2.3 Theme 3: Policy
Current policies were noted to lack formal support for CPs as vaccination centers:

“There is no policy against pharmacies serving as vaccination centers, nor is there a
policy for pharmacies to serve either... The policy presently does not allow for it.”

However, the engagement of CPs during the COVID-19 pandemic was seen as an
innovative solution to increase access. Stakeholders indicated a need for clearer poli-

cies and formal agreements:

“No law gives CPs the right, but there is an understanding that needs to be formalized
between the NPHCDA and the CPs.”

Recommendations included:

“Vaccines should be provided free to encourage client vaccination; registered CP vac-
cinators should be remunerated.”

Efforts to formalize the role of CPs in vaccination services were ongoing, with
suggestions for clearer policy frameworks and partnerships.

3.2.4 Theme 4: Community pharmacists’ involvement in vaccination

To increase CP involvement, stakeholders proposed strategies such as:
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“Establishment of Vaccine Advisory Monitoring € Evaluation Committee (VAMEC)
to monitor vaccine administration in the CPs” and “Collabovative interventions, such
as advocacy with policymakers and government functionaries, e.g., NPHCDA and
State PHC boards”

The potential for CPs to contribute significantly to public health interventions was
acknowledged, with calls for recognition and expanded roles:

“CPs are ready to provide fee-for-service vaccination as part of their service to the
community; CPs are partners in healthcare delivery; they are well-trained but
underutilized.”

3.2.5 Theme 5: Challenges

Several challenges were identified, including financial constraints, logistical
issues, and limited facilities. Notable challenges included:

“Expansion had been limited by inspection processes, the linkage between CPs and
PHC Board in 20 Local Government Areas (LGAs) in Lagos State and process of
accreditation of facilities by the State PHC Boavd...”

Other challenges were related to the cost of vaccine administration and the need
for cold chain facilities:

“Expansion is limited to funding by the NGO; need for cold chain facilities, as the CPs
still pick and return vaccines from PHC centers daily; logistics issues; space in some
pharmacies; staffing issues as the process is very demanding.”

The lack of uniform affordability for training among CPs was also a barrier:
“Not every CP can pay for the training.”
3.3 Key insights
3.3.1 Vaccination training and service provision
* Prevalence of training: Less than half (40.1%) of respondents had undergone vac-
cination training. The majority of these trainings were provided by professional
associations (64.8%) and NGOs (26.1%).
* Service provision: Only 31.4% of respondents provided vaccination services.
Among these, the most common services included education on vaccina-
tion (78.3%), referrals (58.1%), vaccine administration (55.8%), and storage
(36.4%).
3.3.2 Chavracteristics of vaccinators
* Demographics: Of the 72 respondents who administered vaccines, a significant

proportion (79.2%) were pharmacists, followed by registered nurses (29.2%) and
community health workers (13.9%).
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* Vaccination practices: A majority (83.3%) administered vaccines on request, while
only a small fraction had administered over 500 doses of COVID-19 vaccines (9.7%).

3.3.3 Impact of training on service provision

* Statistical significance: Training in vaccination services was found to be statisti-
cally significant (p = 0.000) in relation to the provision of vaccination services.
The odds of providing vaccination services were about eight times higher for
those who had undergone training.

* Training effectiveness: The coefficient of 2.120 (95% CI: 5.043-13.770) indicates
a strong positive association between training and the likelihood of providing
vaccination services.

3.3.4 Stakeholder perspectives

* Positive outcomes: Stakeholders noted that vaccination training improved CPs’
knowledge and skills, making them more accessible and trusted by the pub-
lic. This improved access contributed to better public health outcomes and
cost-effectiveness.

* Sustainability: Training programs have successfully reached over 700 CPs,
with significant vaccine doses administered, particularly in Oyo and Lagos
States. Plans are in place to expand training through Mandatory Continuing
Professional Development modules and partnerships.

3.3.5 Policy and regulatory issues

* Current policies: There is no formal policy supporting or restricting CPs from
serving as vaccination centers. The COVID-19 pandemic prompted innovative
solutions, but a clear policy framework is still lacking.

* Recommendations: Stakeholders recommend formalizing policies to support CP
involvement in vaccination, including providing free vaccines, recognizing CPs as
primary healthcare providers, and ensuring adequate remuneration for their services.

3.3.6 Challenges and barriers
* Financial and logistical challenges: Limited funding, logistical issues, and the need
for cold chain facilities were significant barriers. Some CPs faced difficulties in

affording training and maintaining facilities.

* Policy uncertainty: The lack of a clear policy framework hinders the consistent
and widespread involvement of CPs in vaccination services.

3.4 Trends and patterns
3.4.1 Increased training and involvement

* There is a growing trend toward training CPs in vaccination services,
with increasing numbers of CPs becoming actively involved in vaccine
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administration. This reflects a shift toward utilizing community pharmacies as
vaccination sites.

3.4.2 Policy and vegulation evolution

* The evolving role of CPs in vaccination, particularly during emergencies like
the COVID-19 pandemic, highlights a trend toward exploring and potentially
formalizing their involvement through policy changes.

3.4.3 Ongoing challenges

* Persistent challenges related to funding, logistical support, and policy clarity
continue to affect the effectiveness and sustainability of vaccination services
provided by CPs.

4. Impact and implications

1. Improvement in vaccination coverage: The research findings underscore the signifi-
cant impact of vaccination training on community pharmacists’ (CPs) ability
to provide vaccination services. The statistically significant association between
training and service provision demonstrates the crucial role of equipping CPs
with the necessary skills and knowledge. This association indicates that CPs who
receive vaccination training are approximately eight times more likely to offer
vaccination services compared to those who do not.

Increased service availability: Training enables CPs to administer vaccines,
educate patients, and manage vaccination logistics effectively. This expanded
role enhances access to vaccination services, particularly in underserved areas
where CPs are more accessible than traditional healthcare facilities [8, 39]. The
provision of vaccines by CPs helps bridge gaps in vaccination coverage, leading
to higher overall immunization rates in the community [10, 41, 44].

Enhanced vaccine delivery: The involvement of CPs in vaccine administration
improves convenience for patients, leading to increased vaccination uptake. The
positive feedback from the community regarding the ease of accessing vaccina-
tions through CPs indicates a higher likelihood of timely vaccination [8]. This
increased accessibility supports higher vaccination rates, especially in regions
with limited healthcare infrastructure [6].

Recognition of the pharmacy association’s efforts: The inclusion of community
pharmacists in COVID-19 vaccination efforts in Nigeria was significantly
bolstered by the strategic training initiatives spearheaded by the Community
Pharmacy Association. These training programs played a pivotal role in equip-
ping pharmacists with the necessary skills and knowledge, enabling them to
actively participate in the national vaccination campaign. This initiative not
only expanded the reach of vaccination services but also highlighted the criti-
cal role of pharmacists in public health, particularly during a global health
crisis [40, 45].

2. Community acceptance and public health outcomes: The integration of CPs into
vaccination efforts has favorable implications for community acceptance and
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public health outcomes. Stakeholders have noted that the presence of CPs as vac-
cinators is well-received, which enhances the overall acceptance of vaccination
programs [39].

Public perception and trust: The positive reception of CPs by the community
reflects their role as trusted healthcare providers. Many respondents expressed
satisfaction with the convenience of receiving vaccinations from CPs, which
correlates with higher adherence rates and positive health outcomes [46]. The
reduced barriers to immunization facilitated by CPs contribute to improved
public health [5].

Health outcomes: The involvement of CPs in vaccination services leads to
improved health outcomes by increasing vaccine coverage and preventing dis-
eases. Stakeholders have highlighted that broader vaccination coverage through
CPsresults in reduced disease incidence and enhanced public health [1, 39].
This expanded access not only prevents individual illness but also contributes
to community-wide immunity, ultimately reducing the burden of infectious
diseases [30].

3. Policy implications and recommendations: The research highlights several policy

implications and recommendations for optimizing the role of CPs in vaccination
services.

Need for policy development: The current lack of formal policies supporting or

regulating CPs as vaccination providers creates uncertainty and limits their potential
impact. There is a clear need for comprehensive policies that formalize and support
the role of CPs in vaccination services. Such policies should address issues related to
training, remuneration, and facility accreditation [8, 30, 39].
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Recommendations for policy changes:

o Formal recognition and support: Policies should officially recognize CPs as key
providers of vaccination services. This recognition can lead to structured inte-
gration into national vaccination programs and ensure inclusion in the national
health database [44].

o Financial and logistical support: Government and regulatory bodies should
provide financial support for CPs to facilitate training and facility upgrades.
This includes funding for cold chain facilities and logistics to ensure effective
vaccine administration [5].

o Regulatory framework: Establishing a clear regulatory framework outlining
responsibilities and standards for CPs involved in vaccination is essential. This
framework should include guidelines for training, vaccine storage, and admin-
istration practices [47].

Future divections:

o Collaboration with stakeholders: Ongoing collaboration between government
agencies, professional associations, and NGOs is crucial for successful policy
implementation and program support. Partnerships can aid in training pro-
grams, equipment provision, and resource allocation for CPs.
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o Evaluation and adaptation: Continuous evaluation of CPs’ impact on vaccina-
tion coverage and public health outcomes is necessary. Policymakers should
adopt strategies based on feedback and emerging data to optimize CP involve-
ment in vaccination efforts.

By addressing these policy implications and recommendations, stakeholders can
enhance the role of CPs in vaccination services, improve vaccination coverage, and
ultimately achieve better public health outcomes.

5. Conclusion
5.1 Recap of key points

This study provides a comprehensive examination of the current landscape of vac-
cination services delivered by community pharmacists in Nigeria. The findings reveal
several critical insights:

* Training and service delivery: Less than half of the respondents had undergone
vaccination training, with the most common sources being professional
associations and NGOs. Despite this, a significant proportion of community
pharmacists are involved in providing vaccination services, including education,
referrals, vaccine administration, and storage.

* Impact of training: Logistic regression analysis demonstrated that vaccination
training significantly enhances the likelihood of community pharmacists provid-
ing vaccination services, with trained pharmacists being approximately eight
times more likely to offer these services compared to their untrained counterparts.

* Qualitative insights: Stakeholder interviews highlighted the positive impact of
training on public health outcomes, emphasizing increased accessibility and
cost-effectiveness. However, challenges such as policy gaps, financial constraints,
and logistical issues remain.

* Policy and practice: Current policies are not fully supportive of community
pharmacies as vaccination centers, though recent emergency situations have
showcased their potential. Recommendations include formalizing policy support
and enhancing training and resources for pharmacists.

5.2 Future directions and potential for further research
Future research should address the following areas:

1. Policy development: Investigating how policy can better support the integration
of community pharmacists into vaccination services and exploring models from
other countries could provide valuable insights.

2. Training programs: Assessing the long-term impact of vaccination training pro-
grams on service delivery and public health outcomes will be crucial for refining
and scaling these initiatives.
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3. Public perception: Understanding community attitudes toward pharmacists as
vaccinators and identifying barriers to acceptance can help tailor strategies to
improve vaccine uptake.

4. Resource allocation: Researching effective ways to address logistical and financial
challenges, including cold chain management and funding mechanisms, will be im-
portant for expanding the role of community pharmacists in vaccination services.

By addressing these areas, future research can contribute to a more robust and
effective vaccination strategy in Nigeria, leveraging community pharmacists’ unique
position to enhance public health.

6. Summary

This chapter has explored the critical role of community pharmacists (CPs) in
enhancing vaccination coverage, particularly in the context of Nigeria’s healthcare
landscape. The findings underscore the significant impact of targeted training
programs on CPs’ ability to provide vaccination services, leading to increased service
availability and improved public health outcomes.

The evidence presented demonstrates that well-trained CPs are crucial in bridging
the gap in vaccination coverage, especially in underserved areas where traditional
healthcare facilities are less accessible. By involving CPs in vaccination efforts, com-
munities benefit from greater convenience, higher vaccine uptake, and ultimately,
better protection against vaccine-preventable diseases.

Furthermore, the positive reception of CPs as vaccinators highlights their trusted
position within the community, which fosters higher acceptance of vaccination
programs. This trust, coupled with the strategic inclusion of CPs in public health
initiatives, has the potential to significantly enhance overall immunization rates and
reduce the burden of infectious diseases.

The chapter also outlines essential policy recommendations to optimize the role
of CPs in vaccination services. These include the need for formal recognition and
support of CPs as key providers of vaccination, financial and logistical backing, and
the establishment of a clear regulatory framework. Collaboration among stakehold-
ers, continuous evaluation, and adaptation of strategies are critical to sustaining and
improving the impact of CPs on vaccination efforts.

In recognizing the efforts of professional bodies like the Pharmacy Association in
training their members, this chapter acknowledges that such initiatives are vital for the
successful integration of CPs into national vaccination strategies. The inclusion of CPs
in COVID-19 vaccination efforts in Nigeria serves as a testament to the effectiveness of
these training programs and sets a precedent for future public health interventions.

In conclusion, by leveraging the capabilities of community pharmacists through
comprehensive training and supportive policies, Nigeria can achieve higher vaccination
coverage, better public health outcomes, and a stronger, more resilient healthcare system.
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Chapter 5

The Role of Preventive Health Care
in Preventing Chronic Diseases

Gudeta D. Fufaa

Abstract

Preventive health care is essential in reducing the prevalence and impact of
chronic diseases, which are major causes of death and illness worldwide. Chronic
diseases like cardiovascular disease, diabetes, cancer, and respiratory conditions
result from genetic, lifestyle, and environmental factors. This document explores
these risk factors and highlights the importance of preventive strategies at primary,
secondary, and tertiary levels. Primary prevention focuses on avoiding disease onset
through lifestyle changes and policy measures, while secondary prevention empha-
sizes early detection and treatment. Tertiary prevention aims to manage and reduce
complications in those with chronic conditions. Health care providers play a crucial
role through patient education, early detection, and a multidisciplinary approach.
Public policies, such as tobacco control and nutrition policies, are vital for foster-
ing healthier communities. However, challenges like socioeconomic disparities and
limited access to preventive services hinder effective implementation. Addressing
these obstacles through targeted policy interventions, community involvement, and
culturally sensitive care is crucial. Future research should focus on the impact of
telehealth, health coverage expansions, digital health literacy, social determinants of
health, and integrated care models.

Keywords: access to health care, chronic diseases, environmental influences, genetic,
predisposition, lifestyle choices, prevention strategies, preventive health care,
public policy and chronic diseases

1. Introduction

The application of healthcare measures to prevent diseases is described as preven-
tive health care. Preventive health care plays a crucial role in preventing and managing
chronic diseases. Chronic diseases are generally described as conditions that persist
for a year or longer and necessitate continuous medical care or restrict daily activities,
or both [1]. Chronic diseases, such as heart disease, diabetes, respiratory diseases,
and cancer, are among the leading causes of death and disability worldwide [2]. The
significance of preventive health care includes a reduction in the incidence of
diseases, early detection of risk factors or early stages of chronic diseases, reduc-
tion of the long-term costs associated with treating advanced stages of chronic
diseases, reduced absenteeism from work and increased productivity, improved
physical and mental well-being, reduced risk of health complications, increased
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life-expectancy, empowerment of individuals and communities, and reduction

in health disparities. Prevention of chronic diseases calls for the identification of
risk factors at both individual and population levels. The risk factors for chronic
diseases can broadly be classified into genetic predisposition, lifestyle choices, and
environmental influences.

2. Genetic predisposition
2.1 Cardiovascular disease

Cardiovascular disease (CVD) encompasses a range of conditions affecting the
heart and blood vessels, including coronary artery disease, hypertension, and stroke.
Numerous studies have identified genetic variants associated with increased CVD
risk. A landmark study by Kathiresan et al. [3] utilized genome-wide association
studies (GWAS) to identify several loci linked to myocardial infarction. The study
found that individuals carrying multiple risk alleles at these loci had a significantly
higher risk of heart attacks, independent of traditional risk factors such as diet and
lifestyle. Similarly, the Framingham Heart Study [4] highlighted the heritability of
CVD, suggesting that genetic factors account for a substantial portion of the variation
in CVD risk among individuals.

2.2 Diabetes mellitus

Type 2 diabetes mellitus (T2DM) is another chronic disease with a strong genetic
component. Genome-wide association studies have identified numerous genetic vari-
ants associated with T2DM risk, many of which are involved in pancreatic beta-cell
function and insulin resistance. A study by Voight et al. [5] identified over 30 genetic
loci associated with T2DM, emphasizing the polygenic nature of the disease. The
Diabetes Prevention Program (DPP) further demonstrated that individuals with a
family history of diabetes are at a higher risk of developing T2DM, underscoring the
role of genetic predisposition [6].

2.3 Cancer

Genetic predisposition to cancer has been extensively studied, with certain
hereditary syndromes, such as Lynch syndrome and BRCA mutations, being well-
documented. These genetic mutations significantly increase the risk of specific can-
cers, including colorectal, breast, and ovarian cancers. According to a study by Miki
etal. [7], BRCA1 and BRCA2 mutations confer a markedly increased risk of breast
and ovarian cancers. The study highlighted that individuals with these mutations have
a lifetime risk of up to 80% for breast cancer and 40% for ovarian cancer. Similarly,
Lynch syndrome, caused by mutations in mismatch repair genes, is associated with a
high risk of colorectal cancer [8].

2.4 Chronic respiratory diseases

Chronic respiratory diseases, such as asthma, chronic obstructive pulmonary
disease (COPD), and cystic fibrosis (CF), pose significant health burdens worldwide.
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Asthma is a complex respiratory condition characterized by chronic inflammation
and hyperreactivity of the airways. Genetic predisposition to asthma has been exten-
sively studied, with numerous genes identified as contributors to the disease. A study
by Ober and Hoffjan [9] reviewed the genetic basis of asthma, identifying over 100
genes associated with the condition. These genes are involved in immune response
regulation, airway remodeling, and inflammatory processes. Another notable

study by Moffatt et al. [10] identified a locus on chromosome 17q21 that is strongly
associated with childhood asthma. This locus includes the ORMDL3 gene, which is
implicated in the regulation of inflammation and airway hyperresponsiveness. COPD
is a progressive respiratory disease characterized by airflow limitation and chronic
inflammation. Genetic factors, in addition to environmental exposures like smok-
ing, contribute to the development and progression of COPD. The most well-known
genetic risk factor for COPD is the deficiency of alpha-1 antitrypsin (AAT), a protein
that protects the lungs from inflammation-induced damage. Genetic mutations in the
SERPINA1 gene lead to AAT deficiency, significantly increasing the risk of developing
COPD [11]. Additionally, GWAS have identified several other genetic loci associated
with COPD susceptibility, including the CHRNA3/5 locus, which is linked to nicotine
addiction and lung function [12]. Cystic fibrosis (CF) is a hereditary disorder caused
by mutations in the CFTR gene, which encodes the cystic fibrosis transmembrane
conductance regulator protein. This protein is crucial for regulating the movement of
chloride and sodium ions across epithelial cells, affecting the mucus consistency in
the lungs. Kerem et al. [13] discovered that mutations in the CFTR gene are respon-
sible for CF, with the AF508 mutation being the most common. Individuals with

CF inherit two defective copies of the CFTR gene, leading to severe respiratory and
digestive problems. The identification of CFTR mutations has enabled genetic testing,
early diagnosis, and targeted therapies for CF patients. Although genetic risk factors
are not directly amenable to interventions, identifying individuals with genetic risk
factors allows for early interventions, such as increased monitoring, lifestyle modifi-
cations, and preventive treatments.

3. Lifestyle choices

Lifestyle choices such as diet, physical activity, smoking, and excessive alcohol
consumption are important determinants of risk of chronic diseases.

3.1 Cardiovascular disease

The Mediterranean diet, rich in fruits, vegetables, whole grains, and healthy fats,
has been shown to reduce the risk of CVD. A study by Estruch et al. [14] demon-
strated that adherence to a Mediterranean diet supplemented with extra-virgin olive
oil or nuts significantly reduced the incidence of major cardiovascular events com-
pared to a low-fat diet. Conversely, diets high in saturated fats, trans fats, and cho-
lesterol are associated with increased CVD risk [15]. A meta-analysis by Sattelmair
etal. [16] found that higher levels of physical activity were associated with a lower
risk of coronary heart disease. The INTERHEART study by Yusuf et al. [17] found
that smoking was responsible for nearly 36% of myocardial infarctions worldwide.
Quitting smoking significantly reduces CVD risk, highlighting the importance of
smoking cessation programs.
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3.2 Diabetes mellitus

Diets high in refined carbohydrates, sugary beverages, and red and processed
meats are associated with an increased risk of T2DM [18]. In contrast, diets rich
in whole grains, fruits, vegetables, and nuts are protective against T2DM [19]. The
Diabetes Prevention Program (DPP) demonstrated that lifestyle intervention involv-
ing diet and exercise reduced the incidence of T2DM by 58% in high-risk individuals
[6]. An important risk factor for T2DM which is related both to diet and physical
activity is obesity. The Nurses’ Health Study found that higher body mass index
(BMI) was strongly associated with an increased risk of T2DM [20].

3.3 Cancer

Diets high in fruits, vegetables, and fiber are associated with a lower risk of
certain cancers, such as colorectal cancer [21]. Conversely, high consumption of red
and processed meats is linked to an increased risk of colorectal cancer [22]. Regular
physical activity is associated with a reduced risk of various cancers, including breast
and colon cancers [23], since physical activity helps maintain a healthy weight, reduce
inflammation, and improve immune function. Smoking is the leading cause of lung
cancer and is associated with several other cancers, including mouth, throat, esopha-
gus, and bladder cancers. The link between smoking and cancer is well-established,
and smoking cessation is critical for cancer prevention [24]. Alcohol consumption is a
risk factor for various cancers, including breast, liver, and colorectal cancers [25].

3.4 Chronic respiratory diseases

Smoking is the primary risk factor for COPD, causing lung inflammation and
damage. Quitting smoking is the most effective way to slow the progression of COPD
[26]. While smoking is the dominant risk factor, diet and physical activity also play
roles in respiratory health. Diets rich in antioxidants and anti-inflammatory nutrients
may help protect lung function [27]. Regular physical activity improves respiratory
muscle strength and overall lung function.

4. Environmental influences
4.1 Cardiovascular disease

Cardiovascular disease (CVD) is influenced by various environmental factors
such as air pollution, diet, physical activity, and socioeconomic status. Studies have
consistently shown that exposure to air pollution, particularly fine particulate matter
(PM2.5), increases the risk of CVD. Pope et al. [28] found that long-term exposure to
PM2.5 is associated with increased mortality from cardiovascular causes. The study
suggested that air pollution contributes to the development of atherosclerosis and
increases the risk of heart attacks and strokes. Unhealthy diets, physical inactivity, and
obesity are major risk factors for myocardial infarction across various populations [17].

4.2 Diabetes mellitus

Type 2 diabetes mellitus (T2DM) is closely linked to environmental factors,
including diet, physical inactivity, and exposure to endocrine-disrupting chemicals.
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A high-calorie diet, particularly one rich in processed foods and sugars, is a signifi-
cant risk factor for T2DM. Hu et al. [18] demonstrated that a Western dietary pattern,
characterized by a high intake of red meat, processed meat, sweets, and refined
grains, increases the risk of T2DM. Obesity, a consequence of poor diet and physical
inactivity, is a major contributor to insulin resistance and T2DM. Emerging evidence
suggests that exposure to endocrine-disrupting chemicals (EDCs), such as bisphenol
A (BPA) and phthalates, may contribute to the development of T2DM. A study by
Heindel et al. [19] found that higher urinary BPA levels were associated with an
increased risk of T2DM, indicating a potential link between environmental pollutants
and metabolic disorders.

4.3 Cancer

Environmental factors play a significant role in cancer development, with exposure
to carcinogens being a major contributor. Tobacco smoke is the leading cause of lung
cancer and is associated with cancers of the mouth, throat, esophagus, pancreas, blad-
der, and more [29]. Asbestos exposure is strongly linked to mesothelioma and lung
cancer [30]. Occupational exposure to carcinogens, such as benzene, formaldehyde,
and certain pesticides, increases the risk of various cancers. Additionally, exposure to
ultraviolet (UV) radiation from the sun or tanning beds is a well-known risk factor for
skin cancer [31]. A diet rich in fruits, vegetables, and fiber is associated with a lower
risk of colorectal cancer, while high consumption of red and processed meats is linked
to an increased risk [21]. Obesity and lack of physical activity are also significant risk
factors for various cancers, including breast, colorectal, and endometrial cancers [32].

4.4 Chronic respiratory diseases

Environmental factors are critical in the development and exacerbation of chronic
respiratory diseases such as asthma and COPD. Air pollution, including pollutants like
ozone, nitrogen dioxide, and particulate matter, is a major risk factor for both asthma
and COPD. A study by Gauderman et al. [33] demonstrated that long-term exposure
to air pollution in children is associated with reduced lung function growth and an
increased risk of asthma. Occupational exposure to dust, chemicals, and fumesisa
significant risk factor for COPD. The study by Murgia and Gambelunghe [34] high-
lighted that occupational exposures contribute to a substantial proportion of COPD
cases. Additionally, exposure to indoor air pollutants, such as secondhand smoke,
biomass fuel smoke, and volatile organic compounds, increases the risk of respiratory
diseases [35].

5. Preventive healthcare strategies

Preventive healthcare strategies are essential for reducing the burden of chronic
diseases. A multifaceted approach that includes primary, secondary, and tertiary
prevention can lead to significant improvements in public health outcomes.

5.1 Primary prevention

Adopting a heart-healthy lifestyle is crucial for preventing cardiovascular disease
(CVD). The American Heart Association recommends a diet rich in fruits, vegetables,
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whole grains, lean proteins, and healthy fats [36]. A study by Estruch et al. [14] dem-
onstrated that adherence to a Mediterranean diet supplemented with extra-virgin olive
oil or nuts significantly reduced the incidence of major cardiovascular events. Regular
physical activity is essential for maintaining cardiovascular health. A meta-analysis by
Sattelmair et al. [16] found that higher levels of physical activity were associated with
a lower risk of coronary heart disease. Smoking cessation is critical for reducing CVD
risk. The INTERHEART study by Yusuf et al. [17] found that smoking was respon-
sible for nearly 36% of myocardial infarctions worldwide. Managing blood pressure,
cholesterol levels, and diabetes through lifestyle modifications and medication is vital.
The Framingham Heart Study [4] highlighted the importance of controlling these risk
factors to prevent CVD. Public health policies aimed at reducing air pollution, promot-
ing healthy diets, and encouraging physical activity can significantly impact CVD
prevention. Pope et al. [28] found that long-term exposure to fine particulate matter
(PM2.5) is associated with increased mortality from cardiovascular causes.

5.2 Secondary prevention

Secondary prevention focuses on early detection and intervention to halt the pro-
gression of disease. Screening programs and early treatment are key components of this
level of prevention. Screening programs are essential for the early detection of chronic
diseases. Mammography for breast cancer, colonoscopy for colorectal cancer, and blood
pressure measurements for hypertension are examples of effective screening tests. The
U.S. Preventive Services Task Force (USPSTF) recommends various screening tests
based on evidence of their effectiveness in reducing morbidity and mortality [24].

Early treatment of detected conditions can prevent the progression to more severe
disease. For instance, managing prediabetes with lifestyle interventions or medica-
tions can prevent the development of type 2 diabetes [6]. Similarly, early treatment of
hypertension can reduce the risk of cardiovascular complications [37].

5.3 Tertiary prevention

Tertiary prevention aims to manage and reduce complications in individuals with
the established chronic diseases. This level of prevention focuses on improving the
quality of life and reducing the impact of disease through rehabilitation and ongoing
care. Rehabilitation programs are crucial for individuals recovering from acute events
such as heart attacks or strokes. Cardiac rehabilitation, for example, includes super-
vised exercise, education, and counseling to help patients recover and prevent future
cardiac events [38].

Chronic disease management programs involve coordinated care to manage
symptoms, improve quality of life, and prevent complications. These programs often
include patient education, self-management support, and regular follow-up. A study
by Wagner et al. [39] highlights the effectiveness of chronic disease management
programs in improving outcomes for patients with conditions such as diabetes, heart
failure, and asthma.

6. Role of healthcare providers

Healthcare providers play a pivotal role in this preventive effort, given their direct
interaction with patients and their ability to influence health behaviors. Healthcare
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providers play a crucial role in preventing chronic diseases through patient education,
early detection, and multidisciplinary approaches. Smith et al. [40] found that patient
education on diet, exercise, and smoking cessation by primary care physicians led to
a15% reduction in the incidence of type 2 diabetes over 3 years [40]. Similarly, Flor
etal. [41] reported that lifestyle modification programs led by healthcare providers
decreased cardiovascular disease risk by 10% in high-risk populations.

Rippe [42] showed that regular screening for hypertension and hyperlipidemia by
healthcare providers resulted in a 20% reduction in the incidence of cardiovascular
events. Moreover, cancer screening programs coordinated by primary care providers
increased early-stage cancer detection rates by 25%, significantly improving treat-
ment outcomes [43].

Integrating multidisciplinary teams, including dietitians, exercise physiologists,
and behavioral therapists, within primary care settings has been effective in chronic
disease prevention. According to a study by Foster et al. [44], multidisciplinary
interventions led by healthcare providers reduced obesity rates by 12% and improved
glycemic control in diabetic patients.

7. Public policy and environmental changes

The prevention of chronic diseases requires multifaceted approaches, including
public policy interventions and environmental changes. Critical aspects of public policy
for preventing chronic diseases include tobacco control policies, developing and imple-
menting robust nutritional policies, and physical activity promotion. Environmental
changes that are important in preventing chronic diseases are promoting urban green
spaces, improving air quality, and promoting healthy food environments.

Increased tobacco taxes and smoking bans in public places lead to significant
reductions in smoking rates and subsequent decreases in lung cancer and cardiovas-
cular diseases [45]. Aggressive taxing of sugar-sweetened beverages is associated with
a notable reduction in consumption and obesity rates, particularly among adolescents
[46]. Policies promoting physical activity through urban planning and infrastructure
development are associated with increased green spaces and physical activity levels,
leading to lower incidences of cardiovascular diseases [47].

In terms of environmental changes, access to parks and recreational areas sig-
nificantly reduces stress and chronic disease prevalence [48]. Improved air quality
standards are linked to reduced hospital admissions for asthma and heart attacks [49].
Increased access to fresh fruits and vegetables is associated with lower rates of obesity
and diabetes [50].

8. Challenges and barriers

The major challenges and barriers to the successful utilization of preventive
healthcare measures in preventing chronic diseases include access to preventive
services, socioeconomic disparities, and cultural and behavioral constraints. Several
barriers hinder access to preventive services, including socioeconomic factors, geo-
graphic location, and healthcare infrastructure. Addressing these barriers is crucial
for maximizing the benefits of preventive care [51, 52]. Access issue implies that
policy interventions, such as expanding insurance coverage and enhancing healthcare
infrastructure, are necessary to improve access and utilization of preventive services.
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Socioeconomic disparities have long been associated with differences in health
outcomes, particularly in the context of chronic disease prevention. Lower SES is
associated with reduced access to healthcare services, lower health literacy, and
higher exposure to risk factors such as poor nutrition and sedentary lifestyles [53].
Iwelunmor et al. [54] found that individuals with lower incomes were less likely to
receive recommended cancer screenings, which is a consequence of access limited due
to socioeconomic issues.

Schillinger [55] demonstrated that health literacy mediated the relationship
between SES and adherence to preventive measures for diabetes. The link between
lower socioeconomic status and higher prevalence of behavioral risk factors such
as smoking, poor diet, and physical inactivity is demonstrated by the work of
Groeninger et al. [56] who indicated that socioeconomic factors accounted for
significant variations in diet quality and physical activity levels. In terms of interven-
tion efficacy, interventions aimed at reducing SES disparities showed mixed results.
While community-based programs improved outcomes in some low-SES populations
[57], others found limited impact due to structural barriers like transportation and
childcare [58].

Cultural and behavioral constraints often hinder the adoption and effectiveness
of preventive measures. The specific mechanisms vary and include cultural beliefs
and health behaviors, social support and community engagement, health literacy and
communication, and behavioral interventions and lifestyle changes. Cultural beliefs
significantly influence health behaviors. For instance, traditional beliefs about diet
and exercise can either support or hinder preventive practices [40, 54].

Misconceptions about modern medical practices and reliance on traditional rem-
edies were common in some cultures, affecting the uptake of preventive services [59].
Strong social networks and community support were associated with better adher-
ence to preventive measures. Community-based interventions tailored to cultural
contexts showed higher effectiveness [60, 61]. In contrast, social isolation and lack of
community engagement were barriers to the adoption of healthy behaviors [57].

Health literacy plays a crucial role in the effectiveness of preventive measures.
Culturally appropriate health education improved understanding and adherence to
prevention guidelines [62, 63]. Language barriers and a lack of culturally competent
healthcare providers were significant obstacles. Interventions promoting behavior
change were more successful when culturally adapted. Programs incorporating
cultural values and practices were more likely to result in sustained lifestyle changes
[64, 65]. However, some behavioral interventions failed due to a lack of cultural sensi-
tivity, leading to poor engagement and adherence [66].

9. Preventive health care and healthcare access

The intersection between preventive health care and access to health care can
be described in terms of barriers, interventions to be used to address those barri-
ers, impacts, and lessons learned. Barriers to accessing health care include financial
challenges, geographic disparities, and systemic inequities. Financial obstacles
remain a significant issue, with high out-of-pocket expenses and insufficient insur-
ance coverage creating notable disparities, particularly among low-income groups.
The COVID-19 pandemic worsened these issues, as rising unemployment led to the
loss of health insurance for many [67]. Geographic location also greatly influences
healthcare access, with rural areas often suffering from a lack of healthcare providers
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and facilities, which limits access to essential services [68]. Although telemedicine has
advanced, geographical barriers persist, especially for those with limited digital skills
or access to technology. Systemic inequities related to race, ethnicity, and socioeco-
nomic status continue to impact healthcare access, with studies showing that minority
groups face disproportionate challenges in receiving quality care, including systemic
biases and broader social determinants of health [69].

Recent lessons underscore the need for comprehensive strategies to tackle these
barriers through policy changes, technological advancements, and a focus on social
determinants of health. The role of telemedicine has become more apparent, with its
ability to enhance access, particularly in underserved regions. However, disparities in
technology access and digital literacy must be addressed to fully leverage telehealth’s
benefits [70]. The pandemic highlighted the crucial role of universal health coverage
in providing equitable healthcare access, with countries that have universal systems
generally performing better in terms of health outcomes and access during the crisis
[71]. This has intensified calls for broader health coverage reforms. Additionally,
addressing social determinants such as housing, education, and employment is vital
for improving healthcare access. Integrated approaches that combine health care with
social support systems have shown promise in tackling these broader determinants
[72]. Policy interventions are also essential, with measures like Medicaid expansion
and other safety net programs proving effective in increasing access for vulnerable
populations [73]. Effective policies need to be flexible and responsive to emerging
needs and challenges.

Interventions designed to improve healthcare access encompass the expansion
of telemedicine, policy reforms, increased funding, and integrated care models.
Telehealth has significantly enhanced access to care, especially for those in rural or
underserved regions, by enabling more frequent monitoring and management of
chronic conditions and proving particularly valuable for mental health services [74].
Nonetheless, issues related to technology access and digital literacy continue to limit
its effectiveness for some groups. Policy changes and increased funding, including
Medicaid expansions and health insurance subsidies, have been introduced to reduce
financial barriers to care. For instance, the American Rescue Plan Act (ARPA) of 2021
allocated substantial resources to improve healthcare access and affordability [73].
These measures have broadened access to healthcare services for many low-income
families, increased the availability of preventive services, such as screenings, and
alleviated some of the financial strain on patients [75]. Additionally, integrated care
models that merge medical, behavioral, and social services aim to deliver comprehen-
sive care by addressing social determinants of health and enhancing care coordina-
tion. Despite these advancements, disparities in technology access and healthcare
coverage persist, highlighting the ongoing need for targeted efforts to achieve equi-
table access to care [69].

Future recommended research on healthcare access-related issues includes evalu-
ating the impact of telehealth on health outcomes, understanding the effects of health
coverage expansions, addressing disparities in digital health literacy, investigating
social determinants of health, and examining the effectiveness of integrated care
models. While telehealth has expanded access to care, its effectiveness in improving
health outcomes and managing chronic conditions over time needs further evaluation
[70, 76]. Studies should focus on patient satisfaction, health outcomes, and dispari-
ties in technology access. Examining the impact of health insurance expansions, such
as Medicaid and the Affordable Care Act (ACA), on healthcare access and health
outcomes in various populations would be crucially important. This is important to
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understand the long-term effects of healthcare coverage expansions on health equity
and disparities among different demographic groups [73, 75]. Digital health literacy is
crucial for the effective use of telehealth services. Research should identify barriers to
digital literacy and access and evaluate interventions aimed at improving these skills
in underserved populations [77, 78]. Social determinants such as housing, education,
and employment significantly impact health outcomes. Research should examine
how integrating social support with healthcare services can improve access and
equity [79]. Integrated care models aim to provide comprehensive and coordinated
care. Research should evaluate their impact on access, health outcomes, and patient
satisfaction [80, 81].

10. Conclusion

In summary, preventive health care plays a pivotal role in reducing the burden of
chronic diseases through a multifaceted approach that addresses genetic predisposi-
tions, lifestyle choices, and environmental influences. The evidence presented under-
scores that chronic diseases, such as cardiovascular disease, diabetes mellitus, cancer,
and chronic respiratory diseases, are influenced by a complex interplay of genetic,
lifestyle, and environmental factors. Understanding these factors highlights the
importance of early detection, lifestyle modification, and environmental improve-
ments as critical components of effective preventive healthcare strategies.

Genetic predispositions significantly contribute to the risk of chronic diseases, as
demonstrated by research on cardiovascular disease, diabetes, cancer, and chronic
respiratory diseases. While genetic risk factors are largely immutable, identifying
at-risk individuals allows for the implementation of preventive measures such as early
screening and targeted interventions.

Lifestyle choices, including diet, physical activity, and smoking, have been shown
to profoundly impact the incidence and management of chronic diseases. Adopting
healthy dietary patterns, engaging in regular physical activity, and avoiding harm-
ful behaviors are essential strategies for reducing chronic disease risk. Public health
initiatives and individual behavior changes that promote these healthy habits can lead
to significant reductions in disease prevalence and improve overall health outcomes.

Environmental influences also play a critical role in chronic disease prevention.
Addressing air pollution, promoting access to green spaces, and implementing poli-
cies that support healthy behaviors are essential for creating environments conducive
to health and well-being.

Preventive healthcare strategies, including primary, secondary, and tertiary
prevention, offer a comprehensive framework for tackling chronic diseases. Primary
prevention focuses on preventing disease onset through lifestyle modifications, vac-
cinations, and policy interventions. Secondary prevention aims at early detection and
intervention to halt disease progression, while tertiary prevention seeks to manage
existing conditions and improve quality of life.

Healthcare providers are instrumental in the success of preventive health mea-
sures, offering education, early detection, and multidisciplinary care. Their role in
delivering effective preventive services and guiding patients toward healthier behav-
iors is crucial for the success of chronic disease prevention efforts.

The interplay between preventive health care and access to health care involves
examining barriers, interventions, impacts, and lessons learned. Key barriers include
financial challenges, geographic disparities, and systemic inequities. Future research
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should focus on evaluating the impact of telehealth on health outcomes, understand-
ing the effects of health coverage expansions, addressing digital health literacy dis-
parities, investigating social determinants of health, and assessing the effectiveness of

integrated care models. This research will help to further refine interventions, address
remaining barriers, and improve equity in healthcare access and outcomes.
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Chapter 6

Enhancing Reproductive
Healthcare Accessibility for Women
of Reproductive Age in Africa

Japheth David and Charles Tobin-West

Abstract

Reproductive healthcare accessibility enhancement is integral in reducing maternal
mortality among women of childbearing age in Africa. This chapter highlights the
current status of reproductive healthcare access in Africa for women of childbearing
age, using maternal mortality metrics (maternal mortality rate and maternal mortal-
ity ratio) of five countries representing the five African regions. Egypt represented
Northern Africa, Nigeria represented Western Africa, the Democratic Republic of the
Congo represented Central Africa, Ethiopia represented Eastern Africa, and South
Africa represented Southern Africa. This chapter discusses the importance of repro-
ductive healthcare access in achieving the third goal of the Sustainable Development
Goals (SDG) and Universal Health Coverage (UHC). It also shows a positive relation-
ship between reproductive health access and health-seeking behaviours using evi-
dence from published studies. It also offers evidence-based recommendations to help
enhance reproductive healthcare access among women of reproductive age in Africa.

Keywords: reproductive healthcare access, health-seeking behaviour,

maternal mortality rate, maternal mortality ratio, women of childbearing age,
sustainable developmental goal, universal health coverage, regions in Africa, Egypt,
Nigeria, Democratic Republic of Congo, Ethiopia, South Africa, demographic health
survey

1. Introduction

Addressing the problem of high maternal mortality ratio (MMR) in Africa can be
achieved through enhancing reproductive healthcare access for women of reproduc-
tive age [1]. Studies have shown that many African nations have poor access to repro-
ductive healthcare services, which has significantly contributed to 69% of the global
maternal deaths occurring in Africa [2, 3]. Also, inadequate reproductive healthcare
access has been shown to affect the healthcare-seeking behaviours of women of
childbearing age [4]. Enhancing reproductive healthcare access may contribute
significantly towards the global effort of achieving the 2030 SDG MMR goal of 70 per
100,000 live births in developing countries [1]. This chapter highlights the current
status of reproductive healthcare access in Africa for women of childbearing age,
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the significance of improving reproductive healthcare access and the relationship of
reproductive healthcare access to healthcare-seeking behaviours and offers evidence-
based recommendations to improve reproductive healthcare access in Africa.

2. The current status of reproductive healthcare access in Africa for
women of childbearing age

Access to reproductive healthcare for women of childbearing age in Africaisa
pressing issue that significantly impacts maternal mortality rates. The continent
struggles with considerable disparities in healthcare provision, resulting in notable
differences between low-income and high-income regions [5]. Understanding
the metrics used in measuring maternal mortality ratio (MMR) and the Maternal
mortality rate (MMRate) and contributory factors that have affected reproductive
healthcare access is instrumental to understanding the current status of reproductive
healthcare access among women of childbearing age.

The ‘Maternal Mortality Ratio’ (MMR) measures the number of maternal deaths
per 100,000 live births in a population at a given point in time that might occur as
complications that may arise from pregnancy or childbirth, puerperium or related
conditions only [6]. It provides a clear indication to understand the risk of maternal
death per 100,000 live births in a particular population [5]. On the other hand, the
‘Maternal Mortality Rate’ (MMRate) helps in quantifying the number of maternal
deaths per 1000 women of reproductive age (usually 15-49 years) [6].

According to a published article by the World Health Organisation, in 2020, the
maternal mortality ratio in low-income countries fluctuated around 430 per 100,000
live births [5]. However, in high-income nations, the maternal mortality ratio was as
low as around 13 per 100,000 live births [5]. The above comparison indicates a sig-
nificant difference among the above category of nations, which highlights increased
inequalities in accessing quality reproductive healthcare services in lower-income
countries. For instance, countries in Sub-Saharan Africa in 2020 contributed to about
70% of the global burden of maternal mortality ratio [7]. Another example of high
mortality ratios in low-income nations can be found in Southern Asia, which also
contributed to about 16% (47,000 deaths) of the global burden of maternal mortality
[5]. In addition, the lifetime risk of maternal deaths in low-income nationsis 1 in 49,
while in high-income nations, it is about 1 in 5300 [5].

Despite these notable challenges, African nations have witnessed gradual but signif-
icant improvements in their maternal health outcomes in the past 20 years (especially
between 2000 and 2020). A 33% reduction in MMR was reported in African nations
over the period, which indicates that some progress has been achieved in addressing
issues affecting maternal health outcomes [7]. Although the above offers evidence of
progress in the African region, such progress cannot be compared to the significant
improvement in the reduction in maternal mortality ratio in European and some Asian
nations, which is about 70 and 67% decrease in maternal mortality ratio, respectively
[5]. These improvements illustrate that with sustained efforts and effective interven-
tions, the maternal mortality ratio can be addressed effectively. The above figures indi-
cate that while some achievements have been recorded, more efforts are still required
to enhance reproductive healthcare access for women of childbearing age in Africa.

Africa is the second-most populous continent in the world after Asia [8]. However,
it comprises nations that are categorised as middle-level developing to least developed
nations in terms of economy, which has also affected other sectors, including the
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healthcare sector. Africa is divided into five (5) regions, and they are Northern Africa,
Western Africa, Central Africa, Eastern Africa and Southern Africa [9]. To further
understand the current status of reproductive healthcare access in Africa for women
of childbearing age, it is essential to consider all the regions in Africa separately.
Therefore, a representative nation from each region will be analysed to understand
the status of reproductive healthcare access, as this will help offer a comprehensive
overview of the subject matter in Africa. Egypt was selected to represent Northern
Africa, Nigeria was selected to represent Western Africa, the Democratic Republic of
the Congo was chosen to represent Central Africa, Ethiopia was selected to represent
Eastern Africa, and South Africa was selected to represent Southern Africa.

2.1 North Africa (Egypt)

The current status of reproductive healthcare access for women of reproductive
age in Egypt includes both achievements over the years as well as several challenges.
Overall, the current status of maternal mortality rate in Egypt is 239 deaths per 100,000
live births, and maternal mortality ratio is 83 deaths per 100,000 live births [10].
Considering research investigations in Egypt, the following studies will offer insights
into some of the contributory factors associated with maternal deaths in the country.

In 2015, a qualitative study on family planning in Egypt involving service provid-
ers and married women who are young, which focused on family planning services,
offered relevant information to the context of this sub-section [11]. The study
identified significant barriers to information access, service quality and reproductive
decision-making ability regarding family planning services [11]. The study recom-
mended the consideration of a right-based approach to enhance the empowerment of
young married women to promote their reproductive rights, ensure structural changes
to enhance service delivery and address the issues resulting in the barriers affecting
access to reproductive healthcare access with regards to family planning [11].

In 2019, a community-based intervention was conducted on antenatal, delivery
and postnatal care services in the two poorest regions in Egypt [12]. The study
involved 22,644 women who participated in three stages of the intervention study
[12]. The study identified that educating women about their healthcare rights and
utilisation of maternal healthcare services enhanced their knowledge of their repro-
ductive healthcare services [12]. The indicators of such improvements were enhanced
knowledge of the women regarding their pregnancy rights, possession of pregnancy
cards and their knowledge regarding safe delivery practices. Therefore, the study
highlighted the importance of improving access to reproductive health education and
high-quality care provided by government health facilities to improve reproductive
healthcare access among women of childbearing age in the nation.

In the same year (2019), another study conducted in Egypt showed that pursuing
higher education enhanced women’s decision-making power and resulted in a con-
trolled fertility rate [13]. Higher education was also associated with achieving sustain-
able fertility in the nation [13].

Furthermore, in 2021, the association between education and women’s empow-
erment with access to reproductive healthcare services was investigated [14]. The
study showed that women’s education and empowerment showed significant asso-
ciations with receiving reproductive healthcare, especially among women who were
poor and lived in rural settings [14]. It was also noted that the level of the husband’s
education showed a significant impact on their wives’ access to reproductive health-
care services [14].
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A more recent study provided new perspectives on how intersectionality impacts
womenss ability to access sexual and reproductive health services in Egypt [15]. The
research indicated that married women frequently had insufficient understanding of
their sexual and reproductive well-being, which was impacted by various factors such
as power imbalances, economic conditions, cultural standards, and misconceptions
based on religion. These elements hindered these womenss ability to obtain equitable
and appropriate sexual and reproductive healthcare services [15]. The research dem-
onstrated that implementing health promotion methods, such as educational initia-
tives and awareness programmes, can improve women’s ability to access reproductive
healthcare services, regardless of marital status.

In summary, the present maternal mortality rate in Egypt, as recorded in the latest
DHS survey, is influenced by a range of factors. Decreasing maternal deaths requires
implementing various measures to improve women’ access to reproductive health-
care services. Tackling these issues necessitates a comprehensive strategy involving
educational changes, community-based actions and empowerment initiatives to
guarantee that all women, regardless of their economic status or location, can avail
the reproductive healthcare services they require and are entitled to.

2.2 Western Africa (Nigeria)

The current situation regarding access to reproductive healthcare in Western
Africa, especially in Nigeria, is characterised by a multifaceted environment influ-
enced by socioeconomic, cultural and systemic hurdles. In the last published demo-
graphic health survey in Nigeria, the maternal mortality rate in Nigeria was recorded
as 576 deaths per 100,000 live births, and the maternal mortality ratio was noted as
512 deaths per 100,000 live births [16].

Several research studies have highlighted the various challenges that limit women’s
ability to obtain necessary reproductive health services, such as family planning and
maternal healthcare. One of the Nigerian studies offers a human rights perspective,
stressing the need to recognise reproductive health as a fundamental right in the
nation [17]. Despite global frameworks supporting reproductive rights, Nigeria faces
legislative and cultural challenges that hinder realising these rights [17]. The article
recommends legislative reforms and a shift in culture to enhance women’ access to
safe motherhood, contraception and protection against harmful practices like female
genital mutilation [17].

A study in Benue State, Nigeria, emphasised the significant impact of inadequate
infrastructure and economic constraints on reproductive health in Nigeria [18]. The
study showed that a substantial proportion of women faced barriers due to economic
limitations, with 94.5% of respondents identifying economic status as a major obsta-
cle to accessing healthcare [18]. The study’s findings implied that there is a significant
need for comprehensive efforts to enhance infrastructure and economic conditions,
which will help promote women’s access to reproductive healthcare services.

Age disparities between young mothers and older mothers have been reported
among Nigerian women, with younger mothers experiencing significant barriers in
utilising healthcare facilities for delivery purposes [19]. The study findings inferred
that age-sensitive interventions that promote early engagement with healthcare
services to improve maternal and reproductive health outcomes are necessary and
required [19].

A 2023 report by Public Services International discussed Nigeria’s maternal and
reproductive health programs, acknowledging their potential as well as critiquing
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their limitations in addressing underlying structural barriers [20]. The report showed
that gender biases and restrictive cultural norms persisted, which affected the right
and autonomy of such women to make their reproductive healthcare decisions and
access quality reproductive healthcare services. The report highlighted the need

for transformative approaches that challenge traditional gender roles and empower
women to access healthcare independently [20].

Another study showed that reproductive health concerns are affected by access to
information and reproductive health services [21]. Their survey highlighted signifi-
cant public interest in sexual health, contraceptio, and fertility issues, as well as a
strong demand for improved access to services through various channels, including
social media and community health workers [21]. This reflects individual opinions on
the barriers in current service provisions and the need for inclusive strategies to reach
diverse demographic groups.

Disparities exist in the urban and rural access to skilled healthcare providers
during antenatal and delivery care in a particular area in Nigeria, using a comparative
study in Abia State as an example [22]. While urban areas showed higher utilisa-
tion rates, rural areas showed limited utilisation due to logistical challenges and
inadequate healthcare facilities [22]. It is essential to implement specific measures to
enhance healthcare facilities and services in rural areas. Maternal mortality in Nigeria
is primarily due to conditions such as hypertensive disease during pregnancy, septi-
cemia, haemorrhage, obstructed labour and unsafe abortion. Skilled birth attendants
are crucial in addressing these emergencies.

In summary, to effectively tackle the existing obstacles in reproductive healthcare
access in Nigeria, a comprehensive strategy that encompasses economic progress,
gender equality, legal changes and involvement of local communities is needed. The
emphasis should be on enhancing infrastructure and expertise, enabling women to
make knowledgeable choices and addressing cultural and systemic obstacles to ensure
fair access to reproductive health services for all segments of the population.

2.3 Central Africa (Democratic Republic of the Congo)

The existing state of reproductive healthcare access in the Democratic Republic
of the Congo (DRC) in Central Africa showcases a complex situation marked by
advancements as well as enduring obstacles. As per the Democratic Republic of Congo
(2013-2014 DHS) data, the maternal mortality rate stands at 846 deaths per 100,000
live births, with a maternal mortality ratio of 554 maternal deaths per 100,000 live
births [23]. Despite concerted efforts and increasing international support, the utili-
sation of modern contraception (MC) remained low among Congolese women aged
15-49. This demographic group faces substantial barriers, including limited access to
comprehensive family planning services and entrenched cultural norms in favour of
larger families [24].

The study emphasises the important role of women’s ability to make independent
healthcare decisions, particularly in choosing modern contraceptives [25]. The
research revealed that women who made decisions about their healthcare on their
own were much more inclined to use modern contraceptives [25]. This underscores
the significant importance of empowering women to autonomously manage their
reproductive decisions, ultimately leading to increased use of modern contraceptives
in the DRC.

In addition, the availability of safe abortion services continues to be a debated
topic in the DRC because of unclear historical laws. The implementation of the 2018
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Public Health Law and the accompanying Ministry of Health directives represent

a significant move in clarifying legal structures and improving reproductive rights
[26]. These legal developments are essential for protecting women’s health and rights,
reducing the dangers of unsafe abortions and advocating for comprehensive repro-
ductive health services throughout the nation.

Enhanced focus on family planning in the DRC has led to gradual progress,
particularly in urban areas such as Kinshasa, where there has been an improvement in
the use of modern contraceptives [24]. However, obstacles remain at a national level,
including difficulties in managing the supply chain for contraceptives and insufficient
healthcare facilities in remote regions [24].

The United States Agency for International Development (USAID) Integrated
Health Program (IHP) has significantly contributed to increasing the availability of
family planning services by implementing creative outreach methods in different
regions of the DRC [27]. The programs they have put in place have raised conscious-
ness and given women the ability to participate in making decisions about family
planning. This has encouraged positive changes in behaviour and community-level
support for reproductive health rights.

In summary, the Democratic Republic of the Congo has made progress in improv-
ing access to reproductive healthcare, but significant challenges persist. This is evident
in the high rate of maternal mortality, which is much higher compared to Nigeria in
West Africa and Egypt in North Africa. It is crucial to continue investing in healthcare
infrastructure, enacting legal reforms and implementing community-based empower-
ment programmes to further reproductive rights, decrease maternal mortality and
ensure fair access to comprehensive healthcare services throughout Central Africa.

2.4 Eastern Africa (Ethiopia)

In Ethiopia, women of childbearing age encounter considerable obstacles in
accessing reproductive healthcare services, as recent studies have pointed out. The
Ethiopian Demographic Health Survey (2016 DHS) revealed a maternal mortality rate
of 412 deaths per 100,000 live births and a maternal mortality ratio of 353 maternal
deaths per 100,000 live births in the region [28].

Analysis of the 2016 Ethiopia Demographic and Health Survey showed that
71.0% of women of reproductive age face challenges when trying to access healthcare
services [29]. Unmarried women have significant issues as some of their demographic
characteristics have worsened their access to those services, such as lower educational
attainment (including primary education), coming from rural residents and women
from poorer and middle-wealth status households [29]. Other factors, such as being
unemployed or engaged in agriculture, have also contributed significantly to these
access challenges [29].

A study recently conducted in the southern region of Ethiopia highlights inade-
quate service utilisation of sexual and reproductive health services [30]. The research
findings indicated that in 2023, only 54.4% of women of reproductive age made use
of sexual and reproductive health (SRH) services, and many of these women experi-
enced workplace harassment. The study highlighted the necessity for specific out-
reach initiatives aimed at improving the accessibility of SRH services for marginalised
groups such as construction workers [30].

Insufficient participation in health insurance hasled to a decline in the use of
reproductive health services by women of childbearing age, ultimately impacting
their ability to access reproductive healthcare services [31]. The research findings
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indicate that just 43.2% of women of reproductive age in the study group have
registered for insurance programs. The associated factors include residing in a rural
setting, coming from a large family, coming from a particular region and having
religious beliefs [31]. The study advocated for improved awareness and support to
enhance health insurance coverage among women, thereby promoting universal
health coverage (UHC) [31].

Barriers to healthcare access from the perspective of women of reproductive age
in Ethiopia have been reported [32]. About 69.9% of the study participants reported
challenges in accessing healthcare services with the following significant associated
factors: rural residency, older age groups, marital status, educational level, and eco-
nomic status [32]. The study highlighted the importance of addressing these factors
through policy interventions to improve healthcare access [32].

Other factors, such as individual and community-level factors, were also identified
to significantly influence the challenges hindering healthcare access among married
women in Ethiopia [33]. The study findings highlighted the following factors, such as
education, socioeconomic status and community literacy, as significant factors that
can be worked on to reduce the barriers to healthcare access [33]. The study recom-
mended multidimensional strategies to enhance healthcare access by addressing
individual and community-level factors [33].

Therefore, reproductive healthcare access for women of childbearing age persists
as a critical issue in Ethiopia and is associated with several factors, such as socioeco-
nomic, educational and geographical. Addressing these challenges requires targeted
policy interventions to improve educational opportunities, socioeconomic status and
healthcare infrastructure to achieve equitable healthcare access for women of child-
bearing age in Eastern Africa.

2.5 Southern Africa (South Africa)

In Southern Africa, particularly in South Africa, access to reproductive healthcare
for women of childbearing age remains an issue of significant concern, even though they
had lower maternal mortality compared to other representative regions in Africa that
have been reviewed. According to the 2016 DHS Country, the maternal mortality rate
was 219 deaths per 100,000 live births, and the maternal mortality ratio was 141 mater-
nal deaths per 100,000 live births [34]. Socioeconomic, cultural and healthcare system
factors characterise such indicators. Several studies highlight the multifaceted challenges
and varying access points that influence women’s reproductive health outcomes.

According to a study conducted in 2015, young women of the 18-24 age group
faced significant challenges in accessing and utilising SRH services in Soweto [35].
Although the level of awareness was reported to be good, barriers such as healthcare
provider attitudes, poor relations and poor communication with healthcare providers
have worsened the problem significantly. Hence, the study recommends youth-
friendly services that provide age-appropriate information and support healthy
sexual practices to enhance access to SRH services in the area [35].

Regarding improving reproductive outcomes, the prevalence and factors affecting
reproductive health outcomes have been reported among South African women [36].
The prevalence rates measured include teenage pregnancy rate (44.4%), HIV preva-
lence rate (17.1%), sexually transmitted infections rate (40.5%) and female genital
schistosomiasis rate (19.7%). The factors contributing to such prevalence levels
include early sexual debut, inconsistent contraceptive use and socioeconomic differ-
ences. Therefore, the study recommends that addressing the complex relationship
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between individual behaviours and systemic challenges is relevant to enhancing
reproductive healthcare access among such women.

Migration status was another identified factor affecting SRH services among
South African women, especially in contraceptive use [37]. Migration status,
educational level and knowledge about SRH are critical determinants of contracep-
tive accessibility and usage [37]. The findings suggest the need for targeted SRH
programmes that address the specific needs of migrant populations and promote
comprehensive knowledge dissemination [37].

The policy and advocacy landscape surrounding women’s reproductive rights in South
Africa can influence their access to quality reproductive services [38]. The study showed
that the legalisation of abortion contributed to a better way to enhance reproductive
utilisation by women of childbearing age in South Africa [38]. However, many opposi-
tions, such as stigma, poor dissemination of information, and an increase in the number
of conscientious objectors, to this policy, the Termination of Pregnancy Act, have also
impaired the use of safe abortion services, thus leading to an increase in patronage of
unsafe abortion services [39]. Therefore, a change in policy can help address the factors
that have impeded the progress of improving reproductive healthcare access among
women in the nation. Thus, addressing these factors will help improve reproductive
healthcare services among women of childbearing age in the country.

Also, community and healthcare providers’ opinions on access to reproductive
healthcare services have been investigated [40]. The study findings highlight that
increasing access to free contraceptive services is hampered by service availability,
long waiting times and limited provider training, which are termed structural barriers
affecting the access to contraceptive services among women of childbearing age in
South Africa [40].

In summary, the current status of reproductive healthcare access in Southern
Africa particularly shows a complex interplay of socioeconomic, cultural and sys-
temic factors. Addressing these challenges requires multidimensional approaches,
including youth-friendly services, comprehensive SRH education, targeted interven-
tions for migrant populations and policy reforms that safeguard women’s reproduc-
tive rights and health outcomes. These efforts are crucial for achieving equitable
access to reproductive healthcare services and promoting women’s overall health and
well-being in the region.

3. The significance of improving reproductive healthcare access

Reproductive healthcare is a crucial component of public health, impacting mater-
nal, newborn and child health outcomes globally. Achieving the third Sustainable
Development Goal (which aims to ensure the achievement of healthy lives and
well-being for all) and universal healthcare coverage (UHC) is intricately linked with
improving reproductive healthcare access.

3.1 The need for achieving SDG 3 (ensure the achievement of healthy lives and
well-being for all)

3.1.1 Maternal and child health targets

The 3.1 section of SDG 3 sets a goal to reduce the global maternal mortality ratio to
less than 70 per 100,000 live births by 2030 [41]. Achieving this global status by many
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nations of the world, including African countries, lies in enhancing and addressing
the barriers affecting women of reproductive age from accessing quality reproductive
healthcare services. The World Health Organisation emphasises the need for urgent
action, noting that many countries are likely to meet their national targets with
significant interventions [41]. Factors contributing to maternal mortality include
postpartum haemorrhage, eclampsia, sepsis and unsafe abortion, underscoring the
critical need for improved healthcare infrastructure and emergency obstetric care
services [42]. Hence, these factors must be addressed to increase access for women of
reproductive age to enjoy high-quality healthcare services.

3.1.2 Child health and mortality

Section 3.2 aims to end preventable deaths of newborns and children under 5
years of age, striving for neonatal mortality rates as low as 12 per 1000 live births
and under-5 mortality rates as low as 25 per 1000 live births globally by 2030 [41].
This target necessitates comprehensive healthcare strategies to enhance maternal
healthcare access, including nutrition services, immunisations, and access to quality
maternal and child health services [41]. Therefore, enhancing such access to maternal
healthcare services will improve child health and reduce child mortality.

3.1.3 Maternal, newborn, child and adolescent health

Ensuring universal access to sexual and reproductive health services is pivotal in
achieving Sustainable Development Goal (SDG) 3.7, which aims to support maternal,
newborn, child and adolescent health by promoting comprehensive reproductive
healthcare rights and services [41]. This goal recognises that access to such services
improves health outcomes and empowers individuals to make informed decisions about
their reproductive health, thereby contributing to broader societal well-being [41].

Access to reproductive healthcare services encompasses a spectrum of interven-
tions, including family planning, maternal healthcare and safe abortion services
where legal. Family planning, in particular, plays a crucial role in reducing unin-
tended pregnancies, maternal mortality and unsafe abortions [43]. It enables indi-
viduals and couples to decide their children’s number, timing and spacing, which has
long-term implications for maternal and child health outcomes [6].

Despite global commitments, significant disparities in access persist, dispro-
portionately affecting marginalised populations, including women in rural areas,
adolescents and those in least developed areas. These disparities are exacerbated by
socioeconomic factors, cultural norms and legislative restrictions that limit access to
comprehensive reproductive healthcare services [42]. For instance, restrictive laws and
policies on abortion hinder access to safe procedures, leading to higher rates of mater-
nal mortality and morbidity in regions with limited healthcare infrastructure [40, 43].

International cooperation and advocacy play crucial roles in advancing
reproductive health rights and dismantling barriers to access [41]. By promoting
evidence-based policies, supporting health system strengthening and empowering
communities to demand and utilise services, stakeholders can accelerate progress
towards achieving SDG targets related to maternal, newborn and child health through
enhancing access to reproductive healthcare access [41].

The global commitment to SDGs necessitates collaborative efforts across sectors
and regions. It has been shown that progress and challenges have been encountered
within Gulf Cooperation Council (GCC) states, where initiatives have reduced
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maternal mortality. However, gaps remain in comprehensive reproductive healthcare
access, particularly concerning cultural barriers and disparities in service delivery,
especially in the least developed nations in Africa [42].

While substantial effort has been put in place to meet the SDG 3 goal, concerted
efforts are needed to bridge gaps in healthcare infrastructure, address socio-cultural
barriers and advocate for policy reforms that support comprehensive reproductive
healthcare rights and enhance access to reproductive healthcare services for women of
reproductive age. By prioritising these efforts, countries, including African nations,
can accelerate progress towards achieving SDG 3 and ensuring healthy lives for all.

In summary, expanding access to reproductive healthcare services is a public
health imperative and a human rights issue critical for achieving SDG 3 and promot-
ing equitable and sustainable development worldwide. African nations can accom-
plish these goals by addressing barriers and investing in comprehensive reproductive
healthcare to ensure adequate healthcare access is provided for women of childbear-
ing age in their countries.

3.2 The need for achieving universal healthcare coverage (UHC)

Ensuring that every woman has access to reproductive healthcare services is
also helpful for accomplishing Universal Healthcare Coverage. The journey towards
achieving universal health coverage (UHC) includes improving the availability of
essential healthcare services and addressing obstacles that hinder progress in provid-
ing reproductive healthcare for women of childbearing age.

3.2.1 Primary healthcare systems

WHO emphasises that sexual and reproductive health (SRH) is integral to health
and well-being across the life course and must be embedded within PHC systems for
universal access to be achieved [41]. These services not only contribute to reducing
maternal mortality and morbidity but also empower individuals to make informed
choices about their reproductive health [44].

However, despite global commitments, substantial gaps in SRH service access per-
sist, affecting billions worldwide, particularly women, adolescents and marginalised
populations, such as in Africa. Integrating SRH into PHC for UHC requires political
commitment, coherent strategies and sufficient resources [41]. Evidence suggests
comprehensive SRH services integrated into PHC can improve health outcomes,
enhance service delivery efficiency and promote health equity across diverse socio-
economic and cultural contexts [44].

The WHO has developed practical tools and resources to support countries in
integrating SRH into broader UHC reforms. The Handbook on Integrating SRH
within PHC Strategies guides planning, implementing and monitoring of integrated
SRH services. It emphasises the importance of aligning national health benefit pack-
ages with SRH needs, ensuring service availability and enhancing healthcare provider
competencies [41]. This approach enhances service delivery and promotes account-
ability and inclusivity in healthcare systems.

The Learning by Sharing Portal (LSP) also offers qualitative case studies and best
practices from countries worldwide, showcasing innovative approaches to SRH-
UHC integration. These examples highlight the role of policy reforms, community
engagement and multi-sectoral partnerships in expanding SRH service coverage and
improving health outcomes [41].
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3.2.2 Challenges and opportunities

Despite progress, several challenges hinder universal access to SRH services.
These include policy and legal barriers, inadequate financing, gender inequalities and
socio-cultural norms that restrict access to essential SRH interventions like safe abor-
tion services and reproductive cancer care [44]. Addressing these barriers requires
sustained advocacy, increased public financing for SRH and strategies to overcome
gender-based disparities in service provision.

Evidence indicates that countries with robust PHC systems and inclusive SRH
policies achieved better health outcomes and reduced health inequities. For instance,
Ireland’s approach to strengthening abortion services and Thailand’s adoption of
health technology assessments for vaccine inclusion demonstrate effective strategies
within local contexts [41].

Moving forward, enhancing the priority of SRH within national EPHS and health
budgets is crucial for achieving UHC goals. Finding secure and long-lasting funding
methods can decrease the need for direct payments, making sexual and reproductive
health services more affordable and financially accessible to marginalised communi-
ties [44]. Additionally, building alliances among governmental entities, non-gov-
ernmental organisations and private businesses can utilise resources and knowledge
to broaden sexual and reproductive health service availability and enhance service
standards.

Additionally, it is crucial to achieve universal health coverage in order to address
these disparities and guarantee fair and equal access to vital reproductive health
services. This involves enhancing healthcare systems to provide inclusive, affordable
and culturally suitable quality services for various populations [41]. Investments
in healthcare infrastructure, workforce training and community-based outreach
programmes are essential to expanding service delivery and addressing barriers such
as geographic isolation and lack of information [6].

In summary, achieving universal access to SRH services through integrated PHC
is essential for advancing UHC and fulfilling global health commitments. The WHO’s
tools and initiatives provide practical frameworks for policymakers, implementers
and stakeholders to strengthen SRH service integration, promote health equity and
improve health outcomes globally. African countries can adopt the WHO strategies
and guidelines to address barriers and invest in comprehensive SRH interventions to
facilitate access to reproductive healthcare services among women of childbearing age.

4. Relationship of reproductive healthcare access with healthcare-seeking
behaviour

Numerous studies in various geographical areas have highlighted the intricate
relationship between the availability of reproductive healthcare and individuals’
healthcare-seeking habits. These factors influence a range of socio-cultural, economic
and educational factors.

A study carried out among women residing in rural communities in the Haramaya
region of East Ethiopia examined the patterns of seeking maternal healthcare [4]. The
research results indicated that improving healthcare availability and increasing the
utilisation of maternal healthcare services played a crucial role in decreasing maternal
illness and death. There is a notable disparity in the utilisation of antenatal care ser-
vices, hospital deliveries and postnatal care among women. The study reported that
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educational status, awareness of pregnancy complications and religious beliefs were
significant determinants of healthcare-seeking behaviour [4]. Hence, it was suggested
that healthcare providers’ targeted health education and supportive counselling could
enhance maternal healthcare-seeking behaviours [4].

Another study conducted among rural women in Telangana investigated health-
care-seeking behaviour [45]. The study showed poor healthcare-seeking behaviour
despite the high awareness among individuals regarding healthcare centres in the
study area. Most participants reported that they often visited unqualified healthcare
professionals or used home remedies [45]. Therefore, distance to the health facility
and improved health behaviour are related to healthcare accessibility. Thus, increas-
ing access to available health centres and access to qualified medical practitioners is
essential to enhance positive health-seeking behaviours in rural settings.

Maternal health outcomes in northwest Nigeria, known for having the high-
est maternal illness and death rates in Africa and globally, have been the subject of
research [46]. The research results indicated that various socio-cultural and economic
aspects, such as restricted ability to make decisions, deep-seated cultural beliefs, lack
of education and limited healthcare access, serve as significant obstacles to using
healthcare services [46]. The research suggested taking action to engage husbands,
who are often in charge of healthcare decisions within households, and to improve
women’s access to education in the area.

Envuladu et al. conducted a study on the utilisation of sexual and reproductive
health (SRH) services among adolescents in Plateau State, Nigeria [47]. The research
discovered that nearly all of the teenagers had not sought out healthcare facilities
for sexual and reproductive health (SRH) concerns. Additionally, over half of them
expressed unwillingness to seek such help in the future [47]. The main factors con-
tributing to this hesitancy included concerns about privacy and confidentiality, as
well as receiving negative attitudes from healthcare providers [47]. The research sug-
gested that enhancing these factors and raising awareness about sexual and reproduc-
tive health before initiating sexual activity could potentially boost adolescents’ access
to sexual and reproductive health services in the area studied [47].

The research emphasises that the utilisation of reproductive healthcare services
is closely tied to healthcare-seeking habits, which are greatly affected by educa-
tional, socio-cultural and economic aspects. In Ethiopia, a woman’s education and
understanding of pregnancy complications played a vital role in her decision to
seek maternal healthcare services [4]. In Telangana, knowing about the healthcare
facilities was crucial but not enough on its own, as it did not address the prevail-
ing dependence on unqualified healthcare providers [45]. The healthcare-seeking
behaviours of women in northwest Nigeria are significantly influenced by traditional
cultural practices and the dynamics of household decision-making, particularly the
influence of husbands [46]. The above studies show that improving women’s access
to education and including key decision-makers in the household in health initia-
tives can lead to better utilisation of healthcare services. Adolescents in Plateau State
encounter barriers when trying to access sexual and reproductive health services,
including challenges related to privacy, confidentiality and healthcare provider
attitudes [47]. This emphasises the need for healthcare systems to give more atten-
tion to these issues in order to effectively assist adolescents in utilising the services
that are available to them.

Therefore, improving access to reproductive healthcare can positively impact
women’s healthcare-seeking habits when using such services. However, a com-
prehensive strategy that includes teaching, cultural sensitivity and fundamental
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modifications in healthcare provision is required. Tailored health education, guid-
ance, involvement of pertinent parties and protecting privacy and confidentiality are
crucial methods for improving the accessibility of reproductive healthcare services.

5. Evidence-based recommendations to improve reproductive healthcare
access in Africa

Enhancing reproductive healthcare access in Africa necessitates a comprehensive
approach, as underscored by various studies. These studies identify effective inter-
ventions, challenges and strategies for scaling up access to reproductive healthcare
services.

5.1 Youth-friendly health services/adolescent health services in Nigeria

Youth-Friendly Health Services (YFHS) represents a cost-effective approach/
intervention to addressing the sexual and reproductive health needs of young
individuals in sub-Saharan Africa (SSA) [48]. Their review identifies significant
implementation strategies: stakeholder training, infrastructure modification and
consumer engagement. The study showed that YFHS interventions were effective;
however, optimisation and sustainability of these interventions in resource-limited
settings, such as Africa [48], are required. The implementation of YFHS can be
achieved by channelling the strategies to specific contexts and regularly evaluating
their effectiveness and sustainability. In addition, another study has investigated four
Nigerian states integrating adolescent and youth-friendly health services (AYFHS)
within a systems-based approach [49]. The study showed that implementing a
streamlined quality assurance (QA) tool and follow-up quality improvement (QI)
activities achieved significant improvements in contraceptive services for adolescents
and youth. Training providers and using quality assurance/quality improvement tools
within supportive supervision systems can effectively enhance the quality and uptake
of AYFHS [49].

5.2 Maternal health interventions

A systematic review study that offers a realist synthesis of maternal health inter-
ventions in low- and middle-income countries shows helpful interventions that can
help enhance maternal health outcomes [50]. The study underscores the significance
of healthcare system infrastructure in the success of these interventions. Effective
interventions often involve increasing knowledge and awareness among individuals
and healthcare providers regarding maternal health [50]. The study also emphasises
the importance of engaging communities and families to address social and cultural
norms that influence healthcare-seeking behaviours [50].

5.3 Reforming primary health care

A review of interventions aimed at improving primary healthcare (PHC) for
maternal, newborn and child health (MNCH) in SSA has been conducted [51].
Effective strategies include financial incentives, task-shifting, community-directed
engagements and mobile health. The review suggests that to improve access to and
quality of PHC services, these interventions must be scaled up and sustained through

111



International Perspectives and Experiences Enhancing Access to Healthcare

appropriate policies and programmes [51]. The findings provide valuable insights into
reforming PHC systems to enhance regional MNCH outcomes. Also, adopting the
practical tool offered by the WHO can be beneficial. The Handbook on Integrating
SRH within PHC Strategies guides planning, implementing, and monitoring of inte-
grated SRH services. It emphasises the importance of aligning national health benefit
packages with SRH needs, ensuring service availability and enhancing healthcare
provider competencies [41].

5.4 Institutionalising health technology assessment

The role of health technology assessment (HTA) in designing health benefit
packages for sexual and reproductive health and rights (SRHR) has been identified
as an effective intervention to improving reproductive healthcare access [52]. The
study highlights the need for stakeholder participation and standardised assessment
processes to ensure fair and effective SRHR interventions. Institutionalising HTA and
establishing clear decision-making criteria can help integrate diverse social values and
improve SRHR outcomes [52].

5.5 Promoting task sharing for family planning

Implementing task sharing for family planning in five sub-Saharan African
countries was reviewed by Ouedraogo et al. [53]. The study found that involving
community health workers, midwives and nurses in delivering contraceptive services
significantly increased the contraceptive uptake rate. Despite the success, poor
provider retention and inadequate documentation persist [53]. Task-sharing isa
promising strategy to enhance family planning services, but it requires robust policy
frameworks and effective data systems for sustainability.

Therefore, to enhance reproductive healthcare access in Africa, evidence-based
strategies must address the unique needs and challenges of the region. Thus, consid-
ering the identified evidence-based interventions (Youth-Friendly Health Services/
Adolescent Health Services in Nigeria, maternal health interventions, reforming
primary healthcare, institutionalising health technology assessment, promoting task-
sharing for family planning) will help in enhancing reproductive healthcare access,
reducing maternal mortality and improving the achievement of SDG 3 and UHC
global goals in African nations.

6. Conclusion

This chapter has discussed comprehensively the theme of enhancing reproductive
healthcare access for women of childbearing age in Africa. It highlighted the current
status of reproductive healthcare access in Africa by using maternal mortality metrics
and evidence from existing studies that have highlighted the factors influencing
reproductive healthcare access among women of childbearing age. It discussed the
importance of reproductive healthcare access in achieving SDG 3 and UHC. In addi-
tion, it showed that a positive relationship exists between reproductive health access
and health-seeking behaviours using evidence from published studies. It finally iden-
tified five recommendations that will help enhance access to reproductive healthcare
access among women of reproductive age, which African nations can adopt based on
the unique challenges of the region.
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Chapter 7

Collaborative Care for Health
Equity: Integrated Care for
Underserved Populations

Theresa Abah and Ifeyinwa Onwelumadu

Abstract

Collaborative care for health equity aims to integrate primary and hospital care to
serve clients. Drawing insights from various practices and research behind the con-
tinued struggle of underserved communities, and the root causes of health inequities
and institutional failures, the chapter unveils how collaborative care integrates pri-
mary and hospital care to serve people better. The approaches highlighted show that
meaningful improvements in health outcomes, require addressing both medical and
social determinants of health particularly for underserved communities. Some of the
causative conditions of inequity, such as, unaddressed social determinants of health,
exacerbated by issues of low income, race/ethnicity and other environmental factors
increase the disproportionate experiences of patients. It provides a way forward to
achieve health equity by emphasizing, income, race, education and professional ethics
as part of the decision-making processes needed for equitable healthcare. Addressing
inequities in healthcare access among individuals at a higher risk for mortality and
morbidity from all forms of systemic issues will reduce illnesses and improve access to
healthcare especially issues bedeviling the health systems globally. Overall, under-
standing these issues will help to develop practical steps to improve healthcare access
and discourage the focus on episodic reaction to health care.

Keywords: health inequities, underserved populations, hospital access, healthcare
disparities, cultural competency, collaborative care models, integrated healthcare

1. Introduction

Collaborative care for health equity aims to integrate primary and hospital care to
serve population subgroups effectively, with special focus on underserved
populations. This approach recognizes that meaningful improvements in health out-
comes, particularly for marginalized communities, require addressing both medical
and social determinants of health. While a number of studies suggest a need for
multidisciplinary team of professionals to achieve collaborative care using innovative
approaches, policy reform and effective coordination of resources, others suggest that
successful implementation of collaborative care models depends on political will and
addressing the multi-level factors that enhance healthcare access.

119 IntechOpen



International Perspectives and Experiences Enhancing Access to Healthcare

The World Health Organization report in 2021 estimates that about 4.5 billion
people do not receive enough health care service that they need globally, while in the
United States, about 1 in 10 people are without health insurance. These issues and
other unaddressed social determinants of health in healthcare delivery hinders access
to care for underserved populations. Enhanced healthcare access is shown to be
associated with the effective utilization of tools that promote collaboration opportu-
nities and appropriate interventions that among stakeholders [1-4]. Achieving health
equity for all- where all individuals therefore, would require that everyone have the
opportunity to attain their full health potential, and this remains a critical challenge in
the healthcare landscape. Integrated care models which promote care coordination
and collaboration among primary and hospital systems present an opportunity to
address this disproportionate healthcare landscape especially among underserved
people.

Integrated care systems significantly contribute to improving care access, avail-
ability, affordability, and acceptability of healthcare services for all population sub-
groups [5, 6]. This chapter will analyze how health systems improve healthcare access
by shedding light on some steps to implement collaborative care teams at the com-
munity level, it also provides measures for evaluating success and service delivery.
Integrated primary, specialty and hospital-based care models provide a more compre-
hensive, patient-centered approach to addressing the multifaceted health needs of
underserved populations [7, 8]. While some key metrics for measuring the impact of
collaborative care are listed in this chapter, it is necessary to highlight some benefits in
the examples in Table 1, such as, ability to implement cost-effective care, promote
health equity, reduce inequalities and promote healthcare access [11, 14, 16, 17]. In
sum, the chapter provides steps to achieve collaborative care to deliver optimal health
and provide ways to address access to care among population subgroups.

2. Learning objectives

1. After reviewing this chapter, the reader should be able to complete the following:

2.Evaluate the impact of integrated care models on health outcomes for
underserved populations.

3. Analyze strategies to increase accessibility to preventive health services in
underserved communities.

4. Assess the effectiveness of initiatives aimed at enhancing patient experience and
reducing healthcare costs in underserved areas.

5.Design community-based interventions to promote health equity for
underserved groups.

6.Critique the coordination mechanisms between primary and hospital care for
their effectiveness in serving underserved populations.

7.Synthesize interprofessional collaborative practices to support comprehensive
care in underserved communities and develop data-driven approaches to
identify and address healthcare access gaps.
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3. Enhancing healthcare access

According to the World Health Organization report on health equity, “Knowledge,
monitoring and analysis are the backbone of actions needed to achieve equity” [5]. Collab-
orative care systems have the potential to significantly improve healthcare access for
underserved populations [7, 18, 19]. These systems integrate primary and hospital
care, bridging traditional service delivery silos and coordinating medical and non-
medical services to address the complex needs of high-risk, high-cost individuals [6].
Although there are challenges to achieving a seamless coordination between health
systems in areas of workforce training, communication among providers, infrastruc-
tural gaps, policy issues, etc. Analyzing the impact of collaborative care in research, it
can be deduced that this leads to improved patient outcomes, reduced wait times, and
better appointment availability. Integrated care models prioritize community-level
collaboration and person-centered care, which is particularly effective in promoting
long-term health equity [16, 20]. Key metrics for measuring the impact of these
models include reduced hospital readmissions, increased preventive care utilization,
improved patient satisfaction and quality of life [16, 21]. From a cost-effectiveness
perspective, the upfront implementation burden of collaborative care programs is
often offset by long-term healthcare savings through reduced emergency department
visits, inpatient hospitalizations, and overall healthcare utilization [1, 16, 22]. These
studies provide suggestions on how to sustain this practice, one common strategy is to
integrate social (SDOH) determinants of health as a major factor for adopting collab-
orative care in practice. By considering people’s SDOH, policy makers factor patients
from underserved communities in resource allocation and distribution which in turn
yields significant returns on investment and support a sustainable, equitable
healthcare system. In addition, integrating SDOH in care delivery not only enhance
access but also factors people’s unique qualities, thus, addressing the imbalances in
healthcare. This approach focuses on distributing resources based on individual/com-
munity needs to achieve fair outcomes.

3.1 Integrated/collaborative care: Addressing health outcomes and equity

The integration of clinical care and public health has become increasingly recog-
nized as a crucial strategy to address local health needs and improve overall health
outcomes. Discussions on collaborative care between clinical practice and public
health helps to highlight the importance of cross-sectoral collaboration, emphasizing
the need for optimal healthcare delivery, and for health systems to tackle specific
health challenges [13, 15]. Studies that explored how public health decisions could be
incorporated into clinical practice suggest there should be collaboration at all levels of
implementation (that is, at institutional, organizational, community and individual
levels) to ensure access, fairness, safety and quality of care. Some successful frame-
works reviewed include, Conceptual Integrated Care Model (CICM), Community-
based Co-Supervisory Model (CBCM), the “Quadruple Aims”, “Integrated Collabora-
tive Care Team (ICCT)”, “Community of Solutions, Quality Improvement Collabora-
tives (QICs)” and “WHO Integrated Care for older People with frailty (ICOPE)”,

[4, 11, 13, 16, 18, 22-24]. These frameworks examine improvement in patient
experience and system improvement, suggesting that, integrating care helps to reduce
costs, advance population health, improve quality of care, safety, fairness as well as
enhance provider experience. Another example of integrated clinical care with
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community-focused intervention highlight the benefits of providing adequate
resources as a key strategy to providing equitable care. Ferrer and colleagues describe
a community-based approach in care delivery aimed at improving health outcomes for
low-income populations. This model consists of a team of stakeholders including
family medicine program, county health system, public health department and local
non-profit businesses and organizations. The strategy employed addressed social
determinants of health (SDOH) such as (socioeconomic status, education, housing,
and access to nutritious food), in the community of solution practice to improve
health outcomes. The integration of these SDOH into healthcare delivery is considered
essential to effectively serving underserved populations and improve health outcomes
[11, 23]. Although there are recorded challenges in the cost of investing in integrated
care among hospital and primary care providers, such as setback in underinvestment,
which is mostly associated to the short-term benefits these providers stand to make in
establishing their business, rather than the long-term community health benefits.
Overall, there is much more to be gained from integrated and collaborative partner-
ship approach when the focus is placed on, understanding people’s SDOH as a crucial
factor to achieve health equity.

Gunderson and colleagues in their study underscore the important role of com-
munity health workers as a crucial addition in extending primary care access using a
community-based models. The strategy addressed social determinants of health of
communities as a vehicle to promote health equity [4, 23]. The growing momentum
for multisector collaboration to address social determinants of health is reflected in
various initiatives, as highlighted above. These efforts acknowledge that creating
healthier environments requires action beyond the traditional boundaries of public
health and healthcare, necessitating the collective efforts of various sectors to improve
the conditions for achieving healthcare access and well-being. In the same context,
other authors like Castillo and colleagues reviewed effective community interventions
for promoting mental health and social equity, emphasizing the importance of multi-
sector partnerships and community involvement in achieving these goals [17]. The
authors suggest that, improving access to mental health care requires integrating
mental health services into community organizations including schools, primary care
clinics, prisons, etc., particularly for underserved populations whose access to spe-
cialized mental health services may be impeded. As a whole, overall health outcome
result from the early detection and treatment of mental health disorders made possible
by this integration. This strategy helped to address stigma in mental care service,
holistic care, patient satisfaction, rapid access to services as a result promoting social
justice among underserved groups. Similarly, there’s been a focus on preventing
chronic diseases through the integration of public health into healthcare systems.
Addressing the social determinants of health and the need for a community-oriented,
collaborative approach [14]. The integration of clinical care and public health, facili-
tated by factors such as flexible financing, shared leadership, shared data, and a strong
shared vision, holds the potential to bridge traditional service delivery silos and
deliver person-centered, holistic care that addresses the complex needs of high-risk,
high-cost individuals [20, 25].

Achieving health equity, where all individuals have the opportunity to attain their
full health potential, remains a critical challenge in the healthcare landscape. Inte-
grated care models, aim to promote the coordination and collaboration of primary and
hospital-based care, and this approach presents a promising approach to reducing
health disparities among underserved populations [16, 17, 26]. Lack of access to
quality healthcare is a key driver of health inequities, thus integrating primary,

124



Collaborative Care for Health Equity: Integrated Cave for Underserved Populations
DOI: http://dx.doi.org/10.5772 /intechopen.1006809

specialty, and hospital-based care models hold the potential to providing a more
comprehensive, patient-centered approach to care that addresses the multifaceted
health needs of underserved populations [7, 27]. The studies in Table 1 adopt collab-
orative approaches which highlight the benefits of community involvement and the
inclusion of social determinants of health as part of health policy to improving popu-
lation health outcomes and promote health equity.

4. Frameworks for bridging the equity gap

Conceptual frameworks provide detailed outline of strategies adopted to improve
population health outcomes through the lens of collaborative effort among different
stakeholders (See Table 1). The key points summarized from the given contexts are as
follows: In order to have a long-lasting effect on community health, the authors
propose a widely applicable strategy for health systems to promote population health
in the fields of practice, education, and research. - To address health disparities and
improve health outcomes, the strategy involves a wide range of stakeholders, includ-
ing a county health system, a family medicine residency program, the public health
department, and nearby nonprofit organizations and businesses. The Table describe
evidence-based frameworks on collaborative care to advance equity in population
health. The authors describe methods for increasing access to services and the part-
nerships to achieve the desired outcomes. For example, the case study from the NYU
Center for the Study of Asian American Health (CSAAH) demonstrate how this
framework was instrumental to improving health equity among Asian American
communities with — “Promotors” (also known as community health workers),
including the vital role they played in optimizing community health using this frame-
work. The Promotors carry out neighborhood-specific, and individual-based commu-
nity-based interventions, concentrating on utilizing family and community resources
to assist patients in reaching their health goals. The authors emphasize the importance
of population-based outcome measures, such as reductions in hospitalizations and ER
visits [18].

These conceptual frameworks also emphasize the need to implement integrated
care models that considers peoples’social determinants of health (SDOH) to advance
health equity and reduce disparities as well as improve population health outcomes
[16]. Integrated care approaches address multi-level contextual factors that underpins
health inequities, by coordinating clinical interventions across various care settings to
help mitigate the systemic barriers that contribute to health disparities. According to
the WHO report on integrated care, frameworks that considers people’s functional
abilities, disability and other SDOH factors are essential to understanding the complex
interplay between health disparities, health equity, social justice, and their influence
on access to care [24]. Further highlighting the unique challenges faced by individuals
from underserved jurisdictions, such as, the elderly and people from diverse ethnic
backgrounds. Collaborative care can specifically address these needs by tailoring
interventions to improve access, enhance communication, and provide comprehen-
sive support services. For instance, these models incorporate assistive technologies to
provide specialized training for healthcare providers, and ensure physical accessibility
of healthcare facilities [10, 24, 28, 29]. By focusing on these multi-faceted strategies,
collaborative care can significantly improve healthcare experiences and outcomes for
people from all backgrounds. Moreover, collaborative care models can improve the
functional capacity and overall well-being of populations by providing a holistic view
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of a more comprehensive view of the potential benefits and strategies for successful
implementation of care that is equitable. Thus, addressing not just medical care needs,
but also functional and social needs and enhance the quality of life.

5. Ethical and professional considerations

The pursuit of health equity through integrated care models needs careful consid-
eration of ethical and professional responsibilities. Cultural competency is vital to
promote respect and effectively serve diverse cultural backgrounds. The ability of
healthcare professionals to provide quality care while honoring and recognizing cul-
tural differences is not only important, but entails being conscious of one’s own
prejudices, to comprehend how a patient’s culture shapes their perceptions of their
health, realizing the dynamics of power and privilege, and offering care that is appro-
priate for the patient’s culture. Including cultural competency as part of the training
needs for healthcare providers ensures respect and effectively addressing the diverse
cultural backgrounds of patients. For example, India in a study that examines a
strategy for reducing ethnic and racial disparity in care in the U.S. emphasized that
cultural competency can help minorities receive higher-quality care, which will
reduce health disparities by encouraging effective communication and patient partic-
ipation in decision-making [19]. Also, Moore and colleagues argue that all individuals
will participate more in clinical trials if appropriately trained nurses and nurse practi-
tioners from a variety of backgrounds are included. Promoting participation regard-
less of socioeconomic or demographic characteristics and inform patients about trials
and ways to lower personal barriers [20]. In sum, clinicians and healthcare organiza-
tions who ensure that integrated care initiatives do not inadvertently exacerbate
existing biases or introduce new forms of discrimination and respect different cultural
norms and practices, are more likely to provide culturally sensitive care that is appro-
priate. Collection of patient information should be based on their consent and
obtained in a way that is clear and comprehensible to patients, for example, respecting
their autonomy and right to make informed decisions about their care. Additionally,
maintaining patient confidentiality is central especially in communities where trust in
the healthcare system may be fragile. Protecting patient information and ensuring
privacy, help to build and maintain trust between healthcare providers and patients
[20]. Ongoing evaluation and adjustment of these models, with input from diverse
stakeholders, are crucial to upholding the principles of justice, beneficence, and non-
maleficence.

5.1 Professional roles and responsibilities

Exploring the professional roles and responsibilities of care providers within a
collaborative care framework is essential for ensuring equitable and high-quality care
for all. Healthcare providers must work effectively in interdisciplinary teams, sharing
responsibility for patient outcomes and maintaining clear communication with
patients and their families. This involves understanding and respecting the scope of
practice of different team members and fostering a cooperative environment where
each professional’s expertise is valued [16]. Training programs should emphasize the
importance of teamwork, communication, and the integration of services to provide
comprehensive, patient-centered care. Collaborative care involves the integrated
efforts of various healthcare professionals to provide comprehensive patient care.
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Key professional roles

1. Primary care physicians (PCPs): PCPs often serve as the coordinators of care, ensuring that all aspects of
a patient’s health are addressed. They manage chronic conditions, provide preventive care, and facilitate
referrals to specialists.

2. Nurses and nurse practitioners (NPs): Nurses and NPs play crucial roles in patient education, chronic
disease management, and direct patient care. They often serve as the first point of contact for patients
within the collaborative care team.

3.Mental health professionals: Psychologists, psychiatrists, and social workers provide necessary mental
health support, integrating behavioral health into primary care. This integration is vital for treating
conditions such as depression and anxiety that often co-occur with chronic physical health conditions.

4.Pharmacists: Pharmacists contribute by managing medication therapy, conducting medication
reconciliation, and educating patients about their prescriptions. Their involvement helps optimize
medication use and adherence.

5. Dietitians and nutritionists: These professionals offer dietary counseling and nutritional support, which is
particularly important for patients with conditions such as diabetes, obesity, and cardiovascular diseases.

6. Physiotherapists: They assist in rehabilitation and management of physical conditions through exercises
and therapeutic interventions, promoting mobility and physical function.

The insights above emphasize the critical roles that various healthcare professionals
play in achieving collaborative care models. For example, a study that examined how
individuals living with mental health issues access preventive care from their Physician to
prevent complex health issues, integrated mental health services within primary care
settings, showcases the collaborative efforts between primary care physicians and mental
health professionals [10, 30]. This integration is shown to significantly improve patient
outcomes, particularly in managing conditions like depression, adverse health conditions
and incidence of falls among older adults. The pivotal role of pharmacists in managing
polypharmacy among elderly patients is achieved from pharmacists’ expertise in medica-
tion therapy management, which mitigate the risks of adverse drug interactions, thereby
enhancing patient safety [31]. Nurse practitioners on the other hand, are essential in
managing chronic diseases through patient education and direct care, which helps in
controlling and reducing the impact of chronic conditions [23, 32]. The role of dietitians,
underscores the importance of dietary counseling and nutritional support for patients
with diabetes and cardiovascular diseases, contributing to better health management [22].
Lastly, the involvement of physiotherapists in rehabilitation, highlights their contribution
to improving physical function and mobility through therapeutic interventions [13].
Collectively, these insights illustrate the importance of a multidisciplinary approach in
providing comprehensive and effective patient care within the collaborative care model.

5.2 Addressing power imbalances and building trust

Developing strategies to address potential power imbalances and promote trust-
based relationships between healthcare providers and population subgroups especially
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among underserved communities is critical. This can include engaging community
members in the planning and decision-making processes, ensuring transparency in
healthcare delivery, and creating feedback mechanisms that allow patients to voice
their concerns and preferences. Building trust requires healthcare providers to dem-
onstrate respect, empathy, and accountability consistently. By actively involving
community members and addressing their specific needs and concerns, healthcare
providers can foster stronger, more trusting relationships with the communities they
serve. Power imbalances often arise from the hierarchical nature of healthcare pro-
fessions, where certain roles, such as physicians, traditionally hold more authority
compared to others, like nurses or social workers. This dynamic can hinder open
communication and collaboration.

5.3 Strategies to address power imbalances

i. Interdisciplinary training: Providing joint training sessions for all team
members can foster a better understanding of each role’s contributions,
promoting mutual respect.

ii. Shared decision-making: Encouraging shared decision-making processes
where every team member’s input is valued equally helps to balance power
dynamics.

iii. Clear role definitions: Clearly defining roles and responsibilities ensures that
each team member understands their scope of practice and respects others’
expertise.

iv. Leadership development: Training leaders in collaborative care to recognize
and mitigate power imbalances can create a more inclusive and equitable
team environment.

5.4 Building trust

i. Open communication: Establishing regular, open communication channels
helps build transparency and trust among team members.

ii. Team-building activities: Engaging in team-building activities can strengthen
interpersonal relationships and trust within the team.

iii. Consistent meetings: Regular team meetings provide opportunities for
discussing concerns, successes, and collaborative strategies, reinforcing trust
and cohesion.

iv. Respect and empathy: Cultivating an environment where respect and
empathy are prioritized helps build a culture of trust and support.

Addressing power imbalances and building trust are essential components of a
successful collaborative care model. By implementing strategies that promote equal-
ity, open communication, and mutual respect, healthcare teams can enhance their
collaboration, leading to better patient care and outcomes.
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6. Contemporary and emerging measures

Assessing the impact of integrated care models on health equity requires the
development and application of robust measures. These may include indicators of
access, utilization, patient experiences, and clinical outcomes, disaggregated by race,
ethnicity, socioeconomic status, and other relevant demographic characteristics [15].
Evaluating the efficacy and limitations of existing tools and measures for assessing the
success of collaborative care in promoting health equity is also essential for identifying
gaps and areas for improvement. Traditional measures often focus on clinical out-
comes and service utilization but may overlook critical aspects such as patient satis-
faction, cultural competency, and the broader social determinants of health. Emerging
approaches, such as the use of artificial intelligence and machine learning, present
opportunities to identify and mitigate biases in care delivery, but must be carefully
designed and implemented to avoid perpetuating or amplifying disparities [32].

6.1 Existing tools and measures

Existing tools for assessing collaborative care often emphasize clinical outcomes
and process measures [2, 4, 5]. These tools can provide valuable insights but may have
limitations in capturing the full impact of care on underserved populations. For
instance, they might not adequately account for social determinants of health or the
unique challenges faced by specific demographic groups. To truly assess the efficacy
of collaborative care models, it is crucial to use measures that reflect the lived experi-
ences of patients and their overall well-being, beyond just clinical metrics, examples
include measures where utilization focus on comprehensive care such as, ICOPE -for
older populations, Community-based Care models for integrating local resources and
health services and also Person-centered care frameworks for ensuring care plans are
tailored to individual needs [8, 28-30] emphasizing the integration of health services
to address physical, mental, and social health needs.

6.2 Emerging approaches and technologies

Emerging approaches and technologies present new opportunities for measuring the
impact of collaborative care on social determinants of health within underserved com-
munities. The use of artificial intelligence (AI) and machine learning can help identify
patterns and predict outcomes, enabling more targeted interventions. However, these
technologies must be carefully designed and implemented to avoid perpetuating or
amplifying existing disparities. For example, algorithms used in AI must be trained on
diverse datasets to ensure they do not reinforce biases present in the data. Additionally,
real-time data analytics can provide ongoing feedback on the effectiveness of care
interventions, allowing for continuous improvement and adaptation.

6.3 Evidence-base for contemporary and emerging measures

Analyzing the evidence base for contemporary and emerging measures in the
context of collaborative care and health equity initiatives is vital for validating their
effectiveness. Research has shown that integrating social determinants of health into
assessment tools can lead to more comprehensive evaluations of health outcomes,
other studies on the use of Al and machine learning in healthcare have demonstrated
potential benefits in improving predictive accuracy and identifying at-risk
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populations, but they also highlight the importance of addressing ethical consider-
ations and potential biases [13, 33]. Continuous research and validation are necessary
to ensure these measures are reliable and equitable. By incorporating both contempo-
rary and emerging measures, healthcare organizations can better assess the impact of
integrated care models on health equity. These measures should not only focus on
clinical outcomes but also consider patient experiences, access to care, and the broader
social determinants of health. Utilizing advanced technologies like Al and machine
learning, while ensuring ethical implementation, can enhance the ability to identify
and address disparities in care delivery. Ultimately, robust and comprehensive mea-
sures are essential for advancing health equity and ensuring that integrated care
models effectively serve all populations, particularly those who are underserved.

7. Research evidence in specific contexts

The effectiveness of integrated care models in reducing health disparities has been
explored in various settings. For example, studies have examined the impact of integrated
primary and specialist care on improving access and outcomes for marginalized
populations with chronic conditions, such as diabetes and cardiovascular disease. Building
on this evidence base, continued research in diverse contexts could be explored to reduce
the cost of accessing healthcare through an interdisciplinary approach to meet the unique
needs of underserved communities [33]. A few examples of practices that demonstrate
why collaborative care is the best option to providing care to population subgroups.

7.1 Effectiveness of collaborative care models

Existing research has demonstrated the effectiveness of collaborative care models
in addressing health disparities in specific underserved populations. For instance, rural
communities often face unique challenges such as geographic isolation and limited
healthcare resources. Studies have shown that integrated care models in these settings
can significantly improve access to essential services, reduce travel time for patients,
and enhance overall health outcomes [21]. Similarly, research focusing on racial and
ethnic minorities has highlighted the benefits of culturally tailored collaborative care
approaches in improving patient engagement, satisfaction, and clinical outcomes [6].

7.2 Promising practices and adaptations

Identifying promising practices and adaptations of collaborative care models within
various community contexts including, disinvestment and interprofessional practice, is
crucial for maximizing their impact. For example, among older adult populations, inte-
grated care models that include components of geriatric care and social support have
proven effective in managing chronic diseases and reducing hospital readmissions. In
urban settings with high racial and ethnic diversity, employing community health
workers and incorporating cultural competency training for providers have been shown
to enhance the effectiveness of care delivery. These adaptations ensure that the care
models are responsive to the specific needs and preferences of the populations they serve.

7.2.1 Disinvestment in health resources

The process of removing health resources from any current medical practices, pro-
cedures, technologies, or pharmaceuticals that are thought to provide little to no health
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benefit for their cost and are therefore inefficient uses of health resources is known as
disinvestment [25]. According to the authors, both health providers and receivers bear
the brunt of poorly managed healthcare systems. Also, a study by Elshaug and col-
leagues on policy makers’ perspectives on disinvestments, the potential overutilization
of less than effective clinical practices and the potential underutilization of effective
clinical practices not only results in less-than-optimal care but also fragmented, ineffi-
cient, and unsustainable resource allocation [26]. Systematic policy approaches to dis-
investment may improve efficiency as well as equity, quality, and safety of care, and
perhaps even sustainability. It is therefore important that health policies that target
these issues are tackled to allow for the advancement of the disinvestment agenda. This
is a growing area of priority setting in health care that requires national and interna-
tional perspectives, debate, and collaboration. Health policy can have a major impact on
health and well-being. Healthy People 2030 focus on keeping people safe and healthy
through laws and policies at the local, state, territorial, and federal level. This will ensure
that people get timely, high-quality care services that they need [27].

7.2.2 Interprofessional practice (IPP)

Interprofessional practice (IPP) is a collaborative model in healthcare where mul-
tiple health professionals from different backgrounds work together with patients,
families, and communities to provide care. The goal of IPP is to improve healthcare
and reduce costs by combining the knowledge and skills of different providers to
create a comprehensive, safe, and efficient system. Carey and colleagues suggest that
there is evidence to support the relationship between interprofessional practice
models (IPM) and health service equity for aging populations [34]. This fuels the need
to improve collaborative practices between social care, public health care and health
service providers to provide professional and ethical care to vulnerable populations
and communities. Implications for practice relate to improving how interprofessional
teams work with communities to achieve health care equity.

Case illustration

Equity can be described as being fair and impartial. In other words, putting things in place to make sure
that people receive equal treatment regardless of the class that they belong to in society. As previously
discussed, the goal of IPP is to improve healthcare and reduce costs by combining the knowledge and skills of
different providers to create comprehensive, safe, efficient and ethical care to vulnerable populations and
communities. A relatable example is the research findings from Alva, in a qualitative study that sought to
understand First Year Experience FYE programs in the U.S. to understand students’ experiences, explains the
necessity for higher education to be “more intentional and intrusive in ensuring that underserved and
underrepresented students attend academic workshops and employ the available resources to succeed” [35].
Several community colleges in three states were investigated on practices that promote equity in access to
education. The study examined the ways in which FYE programs assist students who have historically
encountered more challenges in obtaining and finishing higher education, and ways to overcome them. The
findings suggest that, level of outreach efforts to reach underrepresented groups and economic issues were
major hurdles to higher education access for this group [9]. Overall, both studies highlight the benefits of
adopting an equity focus lens to increase low-income and underrepresented group access to education. The
strategy includes, engaging, academic advisors from diverse cultural background, more retention and
graduation specialists and institutions targeting support to students who have historically encountered more
barriers to enrolling in and finishing their higher education. Likewise, healthcare systems that are equity
focused in policy development recognizes the need to eliminate disparities in health outcomes among
underserved and underrepresented populations.
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7.2.3 Research findings synthesis

Synthesizing research findings from various studies helps to understand how col-
laborative care can contribute to long-term health equity and social justice for diverse
underserved groups. Comprehensive analyses reveal that successful integrated care
models share common elements such as strong community partnerships, patient-
centered approaches, and flexibility to adapt to local contexts. These models not only
improve immediate health outcomes but also build the capacity of healthcare systems
to address social determinants of health and promote sustainable health equity. The
evidence supports the notion that collaborative care can play a pivotal role in achiev-
ing social justice by ensuring that all individuals, regardless of their background or
circumstances, have access to high-quality healthcare. In conclusion, continued
research in diverse contexts is essential to further refine and adapt integrated care
approaches to meet the unique needs of underserved communities. By analyzing
existing research, identifying promising practices, and synthesizing findings,
healthcare organizations and policymakers can develop and implement effective
strategies to reduce health disparities and advance long-term health equity.

8. Policy-oriented interventions

Policy-level interventions can catalyze the adoption and sustainability of integrated
care models that prioritize health equity. Aligning financial and non-financial incen-
tives, such as payment reforms and value-based care initiatives, can motivate healthcare
organizations to invest in the development and implementation of these models [11].
Policymakers and regulators must also ensure that the design and deployment of inte-
grated care initiatives uphold principles of fairness and non-discrimination. In conclu-
sion, integrated care models offer a promising approach to addressing health disparities
in underserved populations. By enhancing access, addressing social determinants of
health, and incorporating ethical considerations, these models have the potential to
transform the healthcare landscape and advance health equity.

8.1 Evaluating current policies

To support the implementation and sustainability of collaborative care models in
underserved communities, it is essential to evaluate current policies and propose
evidence-based interventions. This involves analyzing existing healthcare policies to
identify gaps and areas where enhancements can be made to better support integrated
care. For example, policies that promote value-based care, where providers are reim-
bursed based on patient outcomes rather than services rendered, can incentivize the
adoption of collaborative care models. Payment reforms that provide financial sup-
port for integrated care services, such as bundled payments or capitation, can further
facilitate the sustainability of these models.

8.2 Identifying key stakeholders

Key stakeholders play a crucial role in promoting collaborative care for health equity.
These stakeholders include policymakers, healthcare systems, community organizations,
and patient advocates. Policymakers can create and enforce regulations that support
integrated care, while healthcare systems can implement these models and adapt them to
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local needs. Community organizations are vital in engaging and educating the public,
ensuring that care models are culturally appropriate and effectively address the
community’s needs. Patient advocates can provide valuable insights into patient experi-
ences and help shape care models to be more patient-centered. Collaboration among these
stakeholders is essential for the successful implementation of integrated care models.

8.3 Developing recommendations for policy changes

To empower stakeholders and advance collaborative care, developing recommen-
dations for policy changes and resource allocation is critical. This includes advocating
for increased funding for integrated care initiatives, ensuring that resources are
directed towards underserved communities, and promoting policies that facilitate the
training and retention of healthcare professionals in these areas. Additionally, policies
should support the integration of social services with healthcare to address social
determinants of health comprehensively. Recommendations may also include the
creation of incentives for healthcare providers to participate in collaborative care
models, such as tax benefits or grants.

Overall, integrated care models offer a promising approach to addressing health
disparities in underserved populations. By enhancing access, addressing social deter-
minants of health, and incorporating ethical considerations, these models have the
potential to transform the healthcare landscape and advance health equity. Policy-
level interventions that align incentives, involve key stakeholders, and promote fair
and non-discriminatory practices are crucial for the successful adoption and sustain-
ability of these models. Through strategic policy changes and resource allocation,
stakeholders can be empowered to implement and maintain collaborative care models,
ultimately achieving health equity for underserved populations.

9. Integrated and collaborative care impact

Integrated care practices offer substantial benefits to various population groups,
particularly underserved, older adults, ethnic minorities and individuals who face com-
plex health challenges. For elders, integrated care ensures coordinated management of
multiple chronic conditions, reduces the risk of diseases, fragmented services and med-
ical errors. By coordinating between primary, specialty, and geriatric care settings,
access to care is enhanced while comprehensive health service is encouraged. Also,
there’s improved medication management, and interventions, leading to better overall
health outcomes [29]. Additionally, as highlighted above and in the Appendix which
with steps to achieving integrated care, patients’ health providers can offer transporta-
tion assistance, social support, and community-based resources, to patients with mobil-
ity issues and those with difficulty accessing care, thus improving overall health
outcomes [10]. Other underserved groups, such as rural communities and racial/ethnic
minorities, can also benefit from improved access to care, reduced wait times, and
culturally competent care that integrated models provide, ultimately fostering a more
equitable healthcare system for all [19, 28, 36]. Collaborative care models provide a
pragmatic strategy to deliver integrated mental health and medical care for persons with
mental health care as mentioned earlier as demonstrated in the effectiveness of inte-
grated care models for youth mental health, It addressed gaps in access to improve
health outcomes by providing rapid access to services in a primary care setting, which
was provided by a range of healthcare professionals, working together to manage
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patients’ mental health needs, through effective utilization of resources. Thus, increas-
ing access to mental health services, reduce stigma, provide holistic care and improved
communication between providers and patients. Overall, this integration enabled young
patients to receive treatment in a comfortable, easily accessible environment [37]. These
models are also a cost-efficient strategy for primary care practices to improve outcomes
for a range of mental health conditions across populations and settings.

Successful implementation of collaborative care models in routine care, however,
require alignment of financial incentives to support system redesign investments,
reimbursements for mental health providers, and other organizational and financial
considerations [37]. Primary care has proven to ensure high levels of efficiency,
effectiveness, equity, safety, timeliness and centrality of the patient, achieving better
health outcomes and lower costs. The Chronic Care Model proposes a proactive
approach in assisting the empowerment of patients and their community, contribut-
ing to improving the quality of care and health outcomes, as well as the reduction of
inequalities [38]. Ultimately, integrated and collaborative care models hold significant
promise in improving health equity across diverse populations by enhancing access,
coordination, and the addressment of social determinants of health.

10. Conclusion

Integrated care models hold significant promise for advancing health equity and
addressing the multifaceted health needs of underserved populations. The chapter
address various levels of care, including programs to increase underrepresented
populations’ access to care, improve primary/secondary level care coordination using
integrated health methods to improve population health outcomes. Some of the strate-
gies include integrating clinical practice, primary, secondary and tertiary care in collab-
orative ways to improve practice. The examples provided in the Table and other
Appendix show how well collaborative care models work, for example, the ICCT
approach used to improve the mental health of young people, and how CHW programs
work to close gaps between the healthcare system and the community to provide fair
access to care. Although there are still obstacles to overcome before integrative care
models can be successfully used to address disparities and complex health conditions,
these examples show how they can improve health outcomes through community
involvement and strong policy support. Healthcare access can be enhanced through
reduced wait times, improved appointment availability, and transportation assistance,
and effective partnerships among several sectors of service delivery using models that
ensures marginalized communities receive comprehensive and patient-centered care.
Ethical and professional considerations, such as cultural competency, informed consent,
patient confidentiality, and interdisciplinary teamwork, are essential to the successful
implementation of collaborative care. Furthermore, the development and application of
robust measures, including emerging technologies like Al, are crucial for assessing the
impact of these models on social determinants of health. Policy-level interventions also
play a vital role in sustaining integrated care models. Aligning incentives, engaging key
stakeholders, and promoting policy changes that support the integration of vital health
services into primary care settings, and funding for integrated care models are essential.
In addition, policies that promote infrastructure development, such as electronic health
records to enable seamless communication between primary care and health providers
and those that engage communities in the planning and implementation of integrated
care models will ensure that the needs of various population subgroups are met. Despite
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the challenges of resource allocation in fostering collaboration among policymakers,
healthcare systems, community organizations, patient advocates and institutions can
create an inclusive and equitable healthcare system to enhance assess to care. There is
need for continuous research, evidence synthesis, and strategic policy interventions that
will ensure that integrated care models effectively reduce health disparities and promote
long-term health equity - ultimately enabling all individuals to attain their full health
potential. Integrated care practices offer substantial benefits to various population
groups, particularly, for older adults who often face complex health challenges, this will
ensure that care is coordinated in the management of multiple chronic conditions, as a
result, mitigate the current fragmented care system and reduce medical errors.

In summary, reducing systemic healthcare disparities, particularly for underserved
populations, can be achieved through transformative pathways such as achieving health
equity through collaborative and integrative care models. The social determinants of
health that underpin disparities are addressed by these models when primary, second-
ary, and tertiary care services are integrated. Effective programs like community health
worker programs and collaborative care teams show promises for improving under-
privileged communities’ access to and quality of care. Geospatial analysis is one innova-
tion that enhances healthcare planning and accessibility, highlighting the importance of
data-driven strategies in resource allocation. But for progress to be sustained, strong
legislative frameworks that encourage integration and give priority to cultural compe-
tency and strategies that involve communities are needed. All healthcare stakeholders
should work together and make strategic investments to create an inclusive environ-
ment where everyone can achieve optimal health, regardless of socioeconomic status.
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A. Appendix 1

Specific steps for implementing integrated care:
The following steps provide more insights into the implementation of integrated
with the community health worker (CHW) led initiative:

1.Needs assessment

Identify tavget population: Conduct a comprehensive needs assessment to
identify the communities that would benefit most from CHW programs. This
involves understanding the specific health challenges and social determinants
affecting these populations.

Engage stakeholders: Collaborate with community leaders, healthcare
providers, and policymakers to design a CHW program that addresses
identified needs and has community buy-in.

2.Program design

Define roles and responsibilities: Clearly outline the roles and responsibilities of
CHWs within the healthcare team. This includes determining the scope of
practice, such as health education, patient navigation, and coordination of care.
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Training and certification: Develop a robust training program for CHWs that
covers essential skills, such as cultural competency, communication, and
knowledge of healthcare systems.

3.Integration with healthcare systems

Collaborative approach: Foster collaboration between CHWs and healthcare
providers by integrating CHWs into existing care teams. This requires
establishing communication protocols and ensuring CHWs have access to
necessary patient information.

Resource allocation: Secure funding and resources for the program, including
salaries for CHWs and administrative support. Consider leveraging public
and private funding sources to sustain the program.

Challenges to consider

1. Cultural barriers

CHW s often work within diverse communities with unique cultural practices
and beliefs. It is crucial to ensure that CHWs are culturally competent and
sensitive to these differences to build trust and effectively engage with the
community.

2.Sustainability and funding

Securing long-term funding can be challenging. Programs must demonstrate
their value to attract ongoing financial support. This requires developing a
strong business case and communicating the program's impact on health
outcomes and cost savings.

3.Integration and collaboration

Integrating CHWs into established healthcare systems can be challenging due
to existing hierarchies and resistance to change. Overcoming these barriers
requires strong leadership and clear communication about the benefits of
CHW programs.

Metrics for evaluating success

1.Health outcomes

Measure improvements in specific health indicators, such as reduced hospital
readmissions, improved management of chronic diseases, and increased rates of
preventive care.

2.Patient satisfaction

Assess patient satisfaction with the care received, particularly regarding
access to services and interactions with CHWs. Surveys and interviews can
provide valuable feedback on program effectiveness.

3. Cost-effectiveness

Analyze the cost-effectiveness of the program by comparing healthcare
utilization and costs before and after the implementation of the CHW
program. Demonstrating a return on investment can support the case for
sustaining and expanding the program.
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B. Appendix 2

The summaries below reflect the content and themes presented in Table 1,
highlighting the positive contributions, gaps, and factors influencing care, as well as
focusing on different levels of care and relevant case studies.

Positive contributions to integrative care

Collaborative models: Articles highlight the success of integrated collaborative care
teams, which improve service delivery, especially for mental health and substance use
challenges among youth.

Community-based programs: Community health workers (CHWSs) have been
effectively integrated into primary care to address social determinants of health,
leading to reduced healthcare utilization and costs.

Geospatial analysis: The use of geospatial analysis to map access to primary
healthcare facilities has been pivotal in improving healthcare accessibility and planning.

Gaps in providing integrative care

Healthcare disparities: Significant gaps exist in healthcare access and outcomes,
particularly among racial and ethnic minorities, as well as in rural and underserved
communities.

Implementation challenges: There is a need for better frameworks to guide the
implementation of integrated care models, particularly for complex conditions in
older adults.

Factors influencing positive contributions

Community involvement: Successful integrative care models often involve strong
community engagement and partnerships that empower local populations and
improve health outcomes.

Policy and infrastructure: Policies that support interdisciplinary collaboration and
the integration of healthcare services are crucial for advancing integrative care.

Case studies supporting collaborative health cave youth mental health initiatives

Case studies on integrated collaborative care teams demonstrate their effectiveness
in improving access and outcomes for youth with mental health and addiction challenge.

Community health worker programs

Case studies describe the impact of CHW programs in bridging gaps between
communities and healthcare systems, promoting equitable access to care.

C. Appendix 3

Significant impact of community health initiatives and policy-making for
integrated care

* Enhanced collaboration: The proposed generalizable approach encourages
collaboration among various stakeholders, including county health systems,
residency programs, public health departments, and local organizations. This
collaboration is essential for addressing health disparities and improving health
outcomes in underserved populations.

* Community health workers (promotors): The role of promotors is emphasized as
a vital component in mobilizing community resources and addressing individual
health needs. Their involvement can lead to better health outcomes by fostering
community engagement and providing tailored support to patients.
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* Focus on health equity: The integrative population health equity framework aims

to advance health equity, particularly for Asian American communities. This
framework can be applied to other underserved populations, highlighting the
importance of culturally competent approaches in health interventions.

* Outcome measurement: The paper stresses the importance of population-based

outcome metrics, such as reductions in hospitalizations and emergency
department visits. By tracking these metrics, health organizations can assess the
effectiveness of their initiatives and make data-driven decisions to improve
service delivery.

* Addressing multi-level factors: The framework encourages understanding the

multi- level contextual factors that influence health. This understanding can lead
to more effective interventions that consider social determinants of health,
ultimately improving community health outcomes.

* Sustainable health policies: The authors advocate for designing quality of care and

payment policies that explicitly aim for health equity. This includes holding
healthcare systems accountable through public monitoring and evaluation, which
can lead to more sustainable health policies that benefit marginalized
communities.

* Interdisciplinary approach: The paper highlights the need for an integrated,

interdisciplinary approach to health care. By navigating funding sources and
sustaining collaboration among various disciplines, health initiatives can be more
effective in addressing complex health challenges.

In summary, the practical implications of emphasizing the importance of

collaboration, community engagement, and a focus on health equity, can lead to
improved health outcomes and more effective health policies for underserved
populations.
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Chapter 8

Strategic Planning for Enhanced
Healthcare Access in Macau:
Focus on Medical Development
and Resources

Chonin Cheang, Wengtong Chan and Suning Zhao

Abstract

This chapter provides a comprehensive analysis of strategic planning for
enhanced healthcare access in Macau, focusing on medical development and resource
optimization. It highlights the challenges and advancements in Macau’s healthcare
system, including restructuring, human resource development, and integration
within the Guangdong-Hong Kong-Macao Greater Bay Area (GBA). Additionally,
the chapter delves into the significant growth of the Traditional Chinese Medicine
(TCM) industry, underpinned by robust legislative frameworks, academic achieve-
ments, and industrial collaborations. By examining Macau’s healthcare policies,
inter-regional cooperation, and innovative health solutions, this study aims to offer
insights into creating a sustainable, high-quality healthcare system that addresses
both current needs and future demands.

Keywords: Macau, healthcare, medical development, resources, planning

1. Introduction

Macau, a Special Administrative Region of China, has been undergoing significant
developments and reforms in its healthcare system to improve healthcare access and
services for its population. With a population of approximately 685,400, Macau faces
the challenge of providing accessible and high-quality healthcare to its residents.

The system combines both public and private healthcare providers, including
major public hospitals such as the Conde S. Januario Hospital, Kiang Wu Hospital,
and The University Hospital (Macau University of Science and Technology Affilated
Hospital), as well as numerous private clinics and healthcare facilities. This combina-
tion of public and private sectors aims to cater to the diverse healthcare needs of the
population and enhance the overall healthcare infrastructure. To address the shortage
of healthcare professionals, Macau is exploring recruitment and retention strategies.
Efforts are being made to maximize the utilization of existing healthcare resources,
reassess the manpower needs for service model transformation, and consider the
involvement of healthcare professionals in non-nursing roles to alleviate the impact

145 IntechOpen



International Perspectives and Experiences Enhancing Access to Healthcare

of nursing shortages. This strategic approach aims to ensure an adequate and skilled
healthcare workforce to meet the growing demand for healthcare services [1].

Macau’s integration with the Guangdong-Hong Kong-Macao Greater Bay Area
(GBA) initiative presents opportunities for enhanced healthcare collaboration and
development. The GBA includes cities such as Hong Kong and several other regions,
creating a platform for knowledge exchange, resource sharing, and joint efforts to
improve healthcare access and services [2]. Collaboration with healthcare providers
in the GBA can help enhance the availability of specialized healthcare services and
promote the overall development of the healthcare sector in Macau. In addition to
general healthcare services, Macau is also focusing on the stable development of the
traditional Chinese medicine (TCM) industry. The region has established research
centers and academic institutions, such as the University of Macau and the Macau
University of Science and Technology, to advance TCM research and education.
Legislation, including the TCM Affairs and Chinese Medicine Registration Act, has
been implemented to regulate and standardize TCM practices. These efforts aim to
strengthen the TCM industry and promote its integration into the overall healthcare
system in Macau.

Macau has been actively working toward enhancing healthcare access and services
for its population. Through healthcare system restructuring, recruitment, and reten-
tion strategies, integration with the GBA initiative, and the development of the TCM
industry, Macau aims to provide comprehensive and equitable healthcare services to
its residents. These strategic initiatives are vital for meeting the healthcare needs of
the population and ensuring the overall well-being of the community in Macau.

2. Healthcare system restructuring in Macau

Macau has implemented a mixed healthcare system, with both public and private
healthcare institutions providing services. The healthcare system primarily serves
the local population, which was approximately 685,400 as of the end of 2019. Major
healthcare institutions in Macau include the Conde S. Janudrio Hospital, Kiang Wu
Hospital, and The University Hospital, along with over 700 clinics. In 2019, the
utilization of primary care services exceeded 4.1 million, including services provided
by public healthcare facilities, private clinics, dental clinics, and TCM clinics. Health
centers play a vital role in adult care, pediatric care, women’s health, prenatal care,
dental care, TCM, smoking cessation, and psychological counseling. Specialist outpa-
tient services constitute the second-largest category of healthcare services in Macau,
with over 1.89 million visits in 2019. Among these, 66% were handled by the Conde S.
Janudrio Hospital, while the remaining cases were shared by private hospitals. Of the
total cases, 16% of patients received government-subsidized services [3, 4].

The Health Bureau has set up vaccination points in schools, universities, and
elderly homes to reduce transportation time for residents and enhance public
health. In early 2020, when the COVID-19 pandemic emerged, the Macau govern-
ment responded swiftly to ensure the safety of residents and healthcare workers.

As a result, Macau has maintained a low infection rate [5, 6]. Timely and targeted
measures have been implemented for disease prevention and control, diagnosis and
treatment, and community education.

The healthcare system in Macau offers a variety of welfare programs. One key
initiative is the Medical Subsidy Scheme, which has been in place since 2009. This
scheme aims to share the economic benefits of social development with residents and
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alleviate their financial burdens. It promotes personal healthcare, leverages private
healthcare institutions within community resources, and reduces pressure on public
medical services. Additionally, it fosters a complementary relationship between
public and private medical markets, thereby enhancing the overall quality of health-
care. In 2018, the scheme transitioned to an electronic medical voucher system, which
facilitates the analysis, understanding, and oversight of voucher usage [3, 7].

Medical subsidies are available for residents who present their Macau Resident
Identity Card. They are exempted from primary healthcare fees at health centers
and receive a 30% discount on healthcare fees at the Conde S. Janudrio Hospital for
specialist care. Free medical services are provided at the Conde S. Janudrio Hospital
for specific groups, including pregnant women, civil servants and their dependents,
teachers, children aged 10 and below, primary and secondary school students, and
individuals aged 65 and above [3, 8].

The financial resources for public healthcare services in Macau primarily come
from taxes, with the healthcare budget allocated by the Cultural Affairs Bureau
accounting for approximately 70% of healthcare expenditure. The remaining costs
are covered by patient payments, which account for around 30% of healthcare expen-
diture. Private insurance companies contribute only a small proportion. Healthcare
expenditure in Macau has been increasing in recent years, from MOP 6391.4 million
in 2015 to MOP 8395.2 million in 2019. The proportion of healthcare expenditure
to government spending has remained high during this period. The Health Bureau’s
actual revenue was approximately MOP 7.99 billion, with a year-on-year increase of
9.9%. Total expenditure was approximately MOP 7.69 billion, with a year-on-year
increase of 6.9%. The investment expenditure for the Health Bureau’s development
plan in 2019 was approximately MOP 1.5 billion, with an execution rate of 84.1%.
Compared to neighboring regions or economies, individual healthcare expenditure
in Macau has remained relatively low. In 2019, healthcare expenditure accounted for
2.5% of GDP, indicating a continuous increase in healthcare spending. This is attrib-
uted to the Macau Health Bureau’s efforts to improve healthcare services, establish
an electronic health record exchange system, and strengthen disease surveillance,
reporting, drug reserves, and vaccination programs [3, 8, 9].

In addition, the Health Bureau in Macau has established an online organ donation
registration page. As of the end of 2019, over 4100 individuals have registered as
organ donors [3]. The Health Bureau has also strengthened cooperation with non-
profit and private medical institutions, purchasing approximately 845,000 medical
services from 13 non-profit medical institutions. These services include Western
and Chinese medicine outpatient services, periodontal treatment, dental sealants
for schoolchildren, home care, cervical cancer screening, psychological therapy, and
other referral services. Furthermore, seven non-profit medical institutions receive
funding for health promotion and training activities. The government’s Public Health
Laboratory receives approximately 117,000 samples annually, with a 14% year-on-
year increase. The total number of tests exceeds 341,000, with an 8% year-on-year
increase. Virus testing accounts for the majority of samples, representing 64.8% of
the total and 76.8% of the total number of tests [3, 7].

Macau has implemented a mixed healthcare system that provides comprehensive
healthcare services to its residents. The system includes both public and private
healthcare institutions, ensuring access to high-quality medical services. The govern-
ment has implemented various policies and measures to provide medical subsidies and
welfare, reducing the financial burden on residents. Macau’s healthcare resources have
been invested in and developed with financial support, aiming to improve the quality
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and level of healthcare services. Collaboration with neighboring regions, such as
Hong Kong, and participation in international initiatives, including the World Health
Organization, contribute to the enhancement of disease prevention and control,

as well as the overall healthcare standards in Macau. The implementation of smart
healthcare initiatives, including electronic systems and data analysis platforms, fur-
ther promotes healthcare information technology. Overall, Macau’s healthcare system
is designed to provide comprehensive healthcare services for its residents [3, 4].

3. Human resource development

3.1 A comparative analysis of Macau and other comparable regions in medical
human resource

To analyze the medical human resource of Macau, a comparative analysis of
Macau and other countries is needed to show the advantages and challenges of
medical human resource in Macau. Here, Hong Kong, Malaysia, and Singapore were
chosen as comparable areas as they are relatively small countries or areas in Southeast
Asia. Table 1 shows the vital statistics of the four jurisdictions, including Macau,
Hong Kong, Malaysia, and Singapore. In general, Macau has a younger population
(median age: 38.0) with a relatively higher percentage of population aged 65 or above
(13.3%) and a medium annual population growth (1.27%).

Table 2 shows the health system data, including service provision and health
expenditure. All the jurisdictions have a mixed health system, i.e., a public-private
provider and financing system. The funding mechanism is mainly through general
taxation, except in Singapore having an additional medical savings account [17].
Macau has a lower healthcare spending per capita (US$ 1818) and total health expen-
diture as per GDP (2.6%) [17]. However, Macau’s public health expenditure as a
percentage of total health expenditure is the highest of the four mixed health system
jurisdictions (74.1%) [18].

Table 3 shows the manpower statistics. In 2018, Macau shows the highest ratio of
doctors (2.6) but the second lowest of nurses (3.7) per thousand population [18].

In Hong Kong, the ratio of nurses to patients at public hospitals stands at
one nurse to 12 patients, taking into consideration the high occupancy rate and

Indicators HK [10,11] Malaysia [12] Singapore [13,14] Macau [15]
No. of Population (in ‘000) 7674 32,700 5640 673
Median age 456 30.3 421 38.0
No. of population aged >65 (%) 20 6.3 3.8 133
Annual population growth rate (%) 0.8 12 22 11
Infant mortality rate (per 1000 1.6 73 22 1.9

registered live births)

Life expectancy at birth (Years)

Male 80.7 72.7 80.7 80.9
Female 86.8 774 85.2 86.7
Table 1.

The general statistics between four regions (2022).
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Indicators HK [16] Malaysia [17] Singapore [17] Macau [15]

Health system Mixed health Mixed health Mixed health system Mixed health
system system system

Funding mechanism Tax-based Tax-based Tax-based medical Tax-based
funding funding savings account funding

Health spending per capita 2195 262 2462 1818

($US)

% share of inpatient services 90:10 73:27 80:20 36:64

provision (public vs. private)

% share of outpatient services 30:70 60:40 20:80 20:80

provision (public vs. private)

Total health expenditure as % 57 3.8 4.5 26

of GDP

Public health expenditure as 489 514 54.5 741

% of total health expenditure

Out-of-pocket expenditure as 34.0 376 31.2 NA
% of total health expenditure

Table 2.
Health system data between four regions (2017).

Indicators HK Malaysia Singapore Macau

No. of doctors per 1000 population 193 161 2.20 2,60

No. of nurses per 1000 population 713 3.08 7.20 370
Table 3.

The manpower statistics between four regions.

additional patients in the ward, way below the international standard of one to six
[19]. Currently, doctors’ ratio is 1.93, while nurses’ ratio is 7.13 per 1000 popula-
tion (Table 3). It is expected additional 1669 nurse and 1007 doctor headcounts are
needed by 2030 to catch up with population growth [20].

In Malaysia, the 2014 nurse ratio is 3.08 per 1000 population (Table 3) [21]. 2016
doctors’ ratio was 1.61. By 2020, it is expected to need 130,000 nurses in all specialties
[22], where an additional 37,319 nurses are needed to meet the International Council
of Nurses (ICN) recommended ratio of 5.00 per 1000 population) [23]. Meanwhile,
an additional 4354 doctors are needed by 2020 [11].

In Singapore, the current nurse ratio per 1000 populations is 7.2 (Table 3) [24],
and that of doctors for 2016 is 2.2, which is below the ratio of the USA (2.6) [25]
and Macau. With the projected aged population in Singapore reaching 610,000 and
960,000 by 2020 and 2030, it is anticipated they would need an additional 30,000
healthcare workers by 2020 to cope with the aging population. From MOH, extra
5504 doctors are needed by 2027 [26].

Manpower shortage is a universal problem. Although the causes are complex and
varied among different countries, the root of this healthcare crisis can simply be
summarized as “the decreased supply cannot meet the increased demand” [27]. This
chapter begins with the specific factors underpinning the increased demand, followed
by factors contributing to the decreased supply of manpower. Those challenges can be
divided into four areas [18]:
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* Increasing demand from demographic shift: in Asia, one-third of the population
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in HK will be aged 65 by 2064. In Singapore, the elderly population is projected
to be 610,000 and 960,000 by 2020 and 2030, which is 32.6% and 109% more
when compared to 2015 [28], whereas in Malaysia, the total elderly population
will be 3.4 million by 2020. Such changes in population imply changes in the
healthcare utilization pattern as people present more complex needs that may
require a heightened level of medical care and demand for healthcare resources.
The hospital bed use requirement of those aged 65 or above is about nine times
more than that of younger people, and the average stay for the elderly is 9.7 days,
as compared to 5.3 days for non-elderly patients [20].

Poor workforce planning: In Malaysia, there was an oversupply of student nurses
from 2005 to 2010, producing 10,000 nurse graduates per year. The overproduc-
tion compromised the quality of student nurses. Consequently, criticisms of poor
service quality and nurse image were reported. In order to uphold the quality,
MNB announced new regulations in 2010, increasing nursing entry requirements
from three to five credits. Moreover, a drop in National Higher Education Fund
Corporation (PTPTN) loans for students from RM 60,000 to 38,000 forced
many colleges offering nursing courses to close, resulting in reduced nurse sup-
ply. Currently, the yearly production is less than 3000 nurses [22].

Low morale: In HK, with the booming private healthcare industries, demand for
nurses in the private sector increases. Private healthcare service providers offer a
higher salary package in order to increase market competitiveness. The public service
is under challenge due to the manpower shortage. The outflow was worsening the
morale of nurses who are working under high workload pressure in HA. The nurse
outflow from the public sector was 2.1% and 4.7% in 2005 and 2009, respectively.

A record-high outflow rate of 5.7% was reported of public doctors in 2018 [29]. In
Singapore, in 2010, public doctors’ attrition rate was 10% due to the big income gap
of 1.7-10 times in the private sector. In Malaysia, many students put nursing careers
at alower priority than other disciplines [30] because of unfavorable employment
conditions, including low salaries, poor working conditions, and a lack of profes-
sional recognition from a low education entry requirement. In addition, there is a
disparity in the distribution of doctors. With 5-10 times higher income in private
practice, the 4427 specialists (56%) staying in the public sector are serving 80% of
the population, while the 3412 specialists (44%) take care of the remaining 20% in
2016. Moreover, the retention rate of doctors in rural areas of Sabah and Sarawak is
low (40%). Most doctors found themselves practicing in urbanized West Malaysia,
e.g., Wilayah Persekutuan, Kular Lumpur, Selangor, Penang, Perak, and Johor [31].

Medical tourism: A distinctive feature of Southeast Asia is its engagement in
medical tourism. Singapore and Malaysia have emerged as major destinations

of international patient flows. In 2015, 300,000 and 400,000 patients traveled
to Malaysia and Singapore, respectively, for treatments [32]. Singapore and
Malaysia import health workers to meet domestic demand and to provide ser-
vices to international patients. This situation has resulted in the so-called brain
drain of highly specialized staff from public to private hospitals. Meanwhile,
Malaysia slips into a nation of training and exporting nurses to neighboring
countries, which further results in the migration of Malaysian Building a High
Quality and Sustainable Healthcare System Delivery in Macau Page 56 healthcare
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manpower, especially to Singapore, the Middle East, the UK, the US, and
Australia. With respect to the movement of health workers for medical tourism,
banning nurse migration is widely recognized as neither possible nor ethical.

One route to addressing this challenge has therefore been to establish codes of
practice for the international recruitment of health personnel [33]. It is voluntary
in nature and achieved through bilateral agreements covering agreed numbers

of migrants. However, the diversity of the ASEAN region, including differences
between countries in the quality of education and training, licensing require-
ments, language, and cultural dimensions of medical practice, makes implemen-
tation of these agreements very challenging [32].

To tackle manpower shortages, the interventions used in those regions can be
organized into five priority areas, as shown in Table 4, which provides experiences to
Macau for medical human resource planning.

3.2 The planning of human resource development in Macau
3.2.1 Medical manpower

Macau has a higher doctor-to-population ratio compared to Hong Kong,
Singapore, and the United Kingdom. However, the doctor-to-population ratio varies
widely and would depend on the model of care, whether it is primary care-led or
heavily hospital care-based. The number of specialists required for each individual
specialty is also important, and a detailed breakdown of the required specialists for

Themes Sub-themes

(a) Macroeconomics and health sector funding —

(b) Workforce planning and policy Increase training places and facilities.

Professional development, e.g., expanding new roles
for nurses

Creating more assisting roles

(c) Positive practice environments Staff engagement

Strengthen the supportive infrastructure

Occupational Health & Safety Promotion

(d) Retention and recruitment Increase salary/allowance

Encouraging overseas recruitment

Education programs to attract non-nursing disciplines
to join the nursing profession

Encourage lapsed nurses/doctors to return to practice

Addressing gaps between education and services, e.g.,
mentoring

(e) Leadership

Independent nursing organization establishment

Leadership program

Improving image of nursing, e.g., image campaign

Table 4.
Interventions to tackle manpower shortages categorized by five priority areas.
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the different specialty is beyond the scope of this consultancy, and is more appropri-
ately done by the Academy of Medicine in collaboration with all the different special-
ties. There are certain specialties and subspecialties that would need to be developed
in the near future after the formation of the Macau Academy of Medicine, such as
psychiatry, geriatrics, and occupational medicine. With the setting up of the local
medical school, be it a private one, there will come a time when Macau would need to
consider whether doctors returning from overseas would need to be assessed formally
through a Licensing Examination or continue with the status quo. Macau should
review the need to develop medical specialties currently not available in Macau or in
the public system in the interest of Macau citizens (e.g., occupational medicine) and
consider sending people to other countries for the training if appropriate [18].

The demand-based projection model predicts that Macau will need to train up more
doctors in the longer term to meet increasing service demands and the opening of
the new hospital. Since the increase in doctors required for the private clinics and the
two small private hospitals will be subject to economic cycles, the projection for this
part would not be too reliable. The increase in doctors needed for public and KWH,
University Hospital together, in 2021 will be 125, and in 2026 it will be 302 (compared
with the 2016 baseline and did not include doctors in administration offices) [18].

The Macau government should work together with the Macau Academy of
Medicine to determine the specialist requirement in due course and the development
of new specialties and subspecialties. With the local medical school coming into
shape, the long-term policy and practical arrangement for doctors returning from
overseas would need to be reviewed [18].

3.2.2 Nursing and other healthcare professionals

To address the nursing shortage in particular in the private and community sector
and the expected increase in demand in all sectors with the aging population and to
prepare for the opening of the new hospital in 2023, Macau Health Bureau will have to
take early and prompt action, including [18]:

* Recruitment strategies: It includes increasing nursing school intake and overseas
recruitment. From our projection, increasing the intake of nursing school by
25% in 2019 could keep the supply-demand in balance until 2026. Measures to
attract school leavers to pursue nursing as a life-long career are needed.

* Retention strategies: It includes decreasing resignation rates and extending
retirement age. An enhancement in the career structure, pathway, and recog-
nition is required. Professionalism can be motivational with an educational
approach for learning and improvement.

* Maximizing nursing resources: Nursing manpower planning should consider
maximizing nursing roles and responsibilities according to the population
healthcare needs. For example, nursing specialization could be considered in
particular for those specific areas in need, such as geriatric or community nurses,
in view of aging population, which would reduce nursing demand from avoid-
able hospitalization. Ways to reduce non-nursing duties to give nurses more time
to deal with nursing work would help to retain more nurses in the health system,
as described in paragraphs 8.77 and 8.79. Fractional appointments for nurses who
have retired or are not in active employment could be considered.
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While nurses can serve different roles in healthcare, other healthcare professionals
could be recruited to perform some borderline nursing duties currently undertaken
by nurses. Apart from the nurse assistants, occupational therapists and medical social
workers could take up the roles of case managers and assist in navigating the services
for patients. Macau should explore into expanding their roles in due course and relieve
the work of nurses [18].

Macau should explore into recruitment and retention strategies; maximize nursing
resources to increase the nursing workforce for the whole of Macau; reassess man-
power needs on service model changes; and consider how other healthcare profes-
sionals with the appropriate skill mix could take up some non-nursing roles, such as
case managers, to relieve the impact of the shortage of nurses [18].

4. Integrated healthcare in the GBA
4.1 Background

GBA is aregion in southern China, encompassing nine cities and two special
administrative regions. As the most expansive and densely populated urban area in
southern China, the GBA has a population of over 86 million and spans an area of
56,000 km” [34, 35]. The healthcare industry and facilities have undergone significant
expansion in parallel with the advancement of socioeconomic development [36]. As
aresult of its status as a Special Administrative Region of China, Macau has benefited
considerably from the GBA initiative, particularly in the area of healthcare. One of
the most evident strengths of the MSAR healthcare system is the relatively equitable
access to healthcare services that it provides to all its residents. The emphasis on
primary care is a significant strength of the Macau healthcare system. However, the
MSAR has been observed to have a relatively limited range of specialist options avail-
able to its residents. In 2019, the cost of transfers to other jurisdictions for treatment
not available in the MSAR was MOP 218 million [15]. Residents in Macau, particu-
larly those afflicted with challenging, complex, and rare diseases, are frequently
transferred to Hong Kong, Guangzhou, and Shenzhen in pursuit of more advanced
medical care. In view of the growing demand for healthcare, the escalating costs of
medical care, the expansion of specialized medical services, and the risk of infectious
diseases, Macau has planned to adopt the strategy of integrating healthcare in the
GBA to ensure the provision of a higher standard of healthcare for its residents.

4.2 The integration and collaboration trend in the GBA

The healthcare sector in the GBA is experiencing significant integration and
collaboration, driven by various initiatives and policies designed to create a more
unified and efficient healthcare system. In these years, the primary initiatives mainly
include joint hospitals and clinics, telemedicine and remote consultations, joint
research initiatives, cross-border health insurance, and emergency response coordi-
nation. Among these initiatives, the establishment of joint hospitals and clinics has
made huge progress. Healthcare providers in the GBA are forming joint ventures to
establish hospitals and clinics that serve patients from across the region. One of the
most notable examples is the University of Hong Kong-Shenzhen Hospital (HKU-
SZH), which is a joint project between the University of Hong Kong and the Shenzhen
Municipal Government.
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HKU-SZH was opened in 2012, which is the first “Hong Kong-style public hos-
pital” in Shenzhen, as described in the newspaper [37]. It has a total floor area of
367,000 square meters and a total land area of 192,000 square meters, with 2000 beds
currently in operation and a total capital cost of approximately four billion Yuan [6].
In less than a decade, it has been awarded Australian Council on Healthcare Standards
accreditation and was granted the status of a ‘Grade 3A’ hospital, which is the highest
ranking of the national hospital accreditation system of mainland China. Located on
the border of Shenzhen and Hong Kong, the hospital was expected to integrate the
best Western model of healthcare delivery with the best Chinese model. It has been
working assiduously on this integration and has made notable progress.

As avital part in GBA integration, HKU-SZH is implementing a multitude of
initiatives that are currently underway [38]:

* HKSAR Elderly Healthcare Voucher (EHCV): The EHCV, which was launched
in 2015, has the objective of facilitating access to healthcare services at HKU-
SZH for Hong Kong elders who are residents of Shenzhen, the Pearl River Delta
area, and Hong Kong. The voucher enables eligible Hong Kong elders to pay
for outpatient services provided by HKU-SZH. Since its inception, HKU-SZH
has documented over 45,000 instances of EHCV patient episodes or outpatient
attendances [2].

* Pilot Scheme for Supporting HA Patients in GBA: In order to facilitate the
development, residence, and integration of Hong Kong citizens in the mainland,
the Government of the Hong Kong Special Administrative Region initiated the
Pilot Scheme for Supporting Patients of the Hospital Authority in the GBA (Pilot
Scheme) on May 10, 2023. In light of the experience gained from the Special
Support Scheme during the course of the 2019 coronavirus pandemic, patients
with scheduled follow-up appointments at either Specialist Outpatient Clinics or
General Outpatient Clinics of the Hospital Authority are able to receive subsi-
dized consultations at HKU-SZH.

¢ Shenzhen Hospital Accreditation Research Center: The Shenzhen Hospital
Accreditation Research Center was officially registered and established in
December 2020 with the objective of developing a hospital evaluation and
accreditation system that adheres to international standards, implementing
internationalized hospital accreditation methods, and advancing the interna-
tionalization of hospital accreditation in China.

¢ Shenzhen-Hong Kong Medical Specialties Training Center: In July 2019, the
SZ-HK Medical Specialist Training Center was inaugurated at HKU-SZH. The
hospital has introduced an international medical education and training system,
drawing on the talent training experience of Hong Kong and foreign countries.
This system is designed to meet international standards and to be recognized in
China. The center is structured into two principal committees: the Governance
Committee and the Executive Committee. In accordance with the national stan-
dardized residency training system, the “3 + 4” specialist training framework
has been established, comprising three years of national residency training and
four years of specialist training in Shenzhen and Hong Kong. The center intends
to provide training in nine specialties and has developed preliminary training
programs.
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* Drugs and Equipment Introduced from HK/Macau: HKU-SZH is the pioneering
medical institution for the pilot introduction of drugs and medical devices in
urgent clinical use that have been listed in Hong Kong and Macau but have not
been approved for registration by the National Medical Products Administration
(NMPA). These drugs and devices cannot be replaced by registered varieties on
the Chinese mainland, as outlined in the Work Plan for Supervision, Innovation,
and Development of Drugs and Medical Devices in GBA (2020) [39]. As of
December 2021, thirteen pharmaceuticals and three medical devices had been
approved under the aforementioned measure. These drugs and medical devices
have been introduced into clinical practice, thereby conferring tangible benefits
on patients.

Moreover, HKU-SZH functions as a gateway to facilitate convenient healthcare
access for residents of Hong Kong and Shenzhen. Subsequently, the University of Hong
Kong-Shenzhen Hospital-Hospital Authority clinics (HKU-SZH-HA) were also estab-
lished in 2021. During the five-month trial period, a total of 11,000 inquiries and 10,938
patient episodes or clinic attendances were recorded [2]. Although the clinics were
constrained in terms of the range of services they offered, it was of paramount impor-
tance to demonstrate that integrated medical care is an effective and sustainable model.

The integration of healthcare in GBA is exemplified by the response to the
pandemic caused by the SARS-CoV-2 virus. In the context of the fifth wave of the
SARS-CoV-2 pandemic in Hong Kong, the deployment of healthcare personnel from
mainland China commenced in mid-March 2022. A total of 391 medical personnel,
primarily from Guangdong Province, were deployed to the community treatment
facility at Asia World-Expo. They worked in close collaboration with their Hong Kong
counterparts to combat the pandemic [40]. The positive experiences and encounters
of medical workers on both sides during the COVID-19 pandemic have led to the
belief that mutual learning, concern, assistance, and cooperation, between the two
different medical systems are achievable and will be helpful in providing quality
healthcare in the GBA and beyond.

4.3 Macau union hospital: A collaboration of Macau and Peking union medical
college hospital

The Islands Healthcare Complex—Macau Medical Center of Peking Union
Medical College Hospital (Macau Union Hospital) represents a further instance of
integration in the GBA area, with the HKU-SZH model providing a point of refer-
ence. It is a large-scale, comprehensive public medical institution established by the
Government of the Macau Special Administrative Region (Macau SAR) and managed
by the Macau SAR and Peking Union Medical College Hospital (PUMCH). The hospi-
tal commenced operations on a trial basis in December 2023, with official commence-
ment scheduled for September 2024. The facility occupies an area of approximately
76,000 square meters, with a total built-up area of approximately 430,000 square
meters. The complex is designed to accommodate 800 beds and 26 operating rooms.
It will include the Macau Hospital, the Logistics and Support Building, the Residential
Building for Staff, the Administration and Multi-Services Building, and the Central
Laboratory Building [41].

Macau Union Hospital is a jointly operated institution with the objective of
fulfilling the need for specialist and high-quality healthcare for Macau residents.
Additionally, it is tasked with addressing the challenges posed by an aging population
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and the potential for infectious disease outbreaks. PUMCH, one of the most esteemed
medical institutions in China, boasts a wealth of expertise in hospital administration
and operations, accumulated over centuries. The experiences and resources they
possess can be leveraged to provide advanced healthcare services in Macau, as exem-
plified by HKU-SZH, which has enhanced healthcare services in Shenzhen through
the efforts of the University of Hong Kong. The new hospital has 700 beds, which
represents an increase of approximately 30% in the total number of hospital beds

in Macau (2149 in 2020) [41]. Besides, Macau Union Hospital introduces advanced
medical facilities to Macau, such as Al adaptive intelligence radiotherapy systems

and all-round linear accelerators integrating new irradiation technology for cancer
patients. These advancements enable the hospital to meet the sophisticated healthcare
needs of Macau residents.

Furthermore, Macau Union Hospital has the potential to serve as a catalyst for the
growth of medical tourism. In addition to offering superior healthcare services, the
facility is equipped to treat patients with complex and rare diseases from other GBA
cities, thereby facilitating the integration of healthcare in GBA at a higher level.

5. Steady progress in the TCM industry

Recent advancements in Macau’s pharmaceutical sector, particularly in TCM,
highlight a strategic alignment between educational achievements, legislative
developments, and industrial collaboration. The University of Macau and the Macau
University of Science and Technology, ranking 193rd and between 251-300th,
respectively, in the 2024 Times Higher Education (THE) rankings [42], underscore
the territory’s commitment to research and academic excellence. These institutions
are pivotal research hubs, significantly contributing to the pharmaceutical sector,
especially in R&D in Chinese medicine. On the legislative front, the enactment of the
“Law on TCM Affairs and Registration of Proprietary Chinese Medicines” along with
its “Implementation Rules” on January 1, 2022, marks a significant milestone [43].
These legal frameworks have been instrumental in regulating and standardizing prac-
tices within the TCM industry, ensuring they meet local and international standards.
The establishment of the Macau Pharmaceutical Administration Bureau in the same
year further reinforced this regulatory infrastructure, enhancing the systematization
of drug regulations and promoting the internationalization of Macau’s pharmaceuti-
cal products [44].

In terms of infrastructure and international collaboration, Macau has established
itself as a significant player. The WHO Collaborating Centre for Traditional Medicine
(Macau) serves as a focal point for TCM on the global stage, facilitating international
cooperation. Additionally, the State Key Laboratory of Quality Research in Chinese
Medicine, a joint initiative between the University of Macau and the Macau University
of Science and Technology, plays a crucial role in elevating research standards and
ensuring products meet international quality benchmarks [45]. The Guangdong-
Macau Traditional Chinese Medicine Technology Industrial Park symbolizes regional
collaboration, acting as a hub for innovation and production. It bridges traditional
methods with modern technology and practices, supporting the scale-up of produc-
tion that adheres to Good Manufacturing Practice (GMP) standards applicable in
both mainland China and the European Union. This compliance is crucial for Macau’s
vision to export TCM products to international markets, ensuring they meet rigorous
safety and efficacy standards. Furthermore, Macau’s strategy to become a hub for
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pilot production and R&D transformation in TCM is successful, attracting over 200
enterprises related to TCM, health products, medical devices, and medical services.
This influx of enterprises is a direct result of the supportive ecosystem that includes
robust academic research, stringent regulatory frameworks, and state-of-the-art
industrial facilities [45-47].

These concerted efforts have positioned Macau as an international player in the
pharmaceutical and TCM industries, paving the way for future developments and
collaborations that could further propel Macau onto the global stage.

5.1 Development of TCM academic disciplines and talent cultivation

Both the University of Macau and the Macau University of Science and Technology
have established disciplines related to the TCM industry. These institutions actively
collaborate with mainland China and international universities to co-develop
academic programs in medicine and pharmaceutical sciences, facilitating the joint
cultivation of talents well-versed in both theoretical knowledge and practical appli-
cations. These universities leverage state-of-the-art facilities such as national key
laboratories to provide students with excellent learning and research opportunities
[45]. Collaborations with renowned educational and research institutions enhance
the quality of education and research capabilities, preparing students to contribute
effectively to the TCM industry. A significant initiative in talent development is the
role played by the Guangdong-Macau Traditional Chinese Medicine Technology
Industrial Park. This park serves as an international hub for young TCM practitioners,
offering specialized training programs in TCM culture and techniques. These pro-
grams nurture young professionals from Macau and abroad, fostering a new genera-
tion of specialists equipped with both traditional and modern medicinal knowledge.
Furthermore, through partnerships with the mainland China Drug Administration
and the WHO Collaborating Centre for Traditional Medicine, Macau enhances the
training of regulatory professionals and establishes a platform for international
exchange and cooperation. These efforts integrate Macau’s TCM industry with global
practices and standards [45, 46]. Additionally, the Macau government’s talent attrac-
tion scheme plays a vital role in driving the development of the local TCM industry.
By recruiting top global talents and leveraging their expertise, experiences, and
networks, Macau enhances its local capabilities and positions itself as a leader in
the global TCM market. This strategy enriches the local talent pool and ensures the
continuous advancement and internationalization of Macau’s TCM sector [48].

5.2 Improving the TCM management system

The Macau government has rigorously implemented legal and regulatory frame-
works to enhance the governance of TCM. The enactment of the “Traditional Chinese
Medicine and Proprietary Chinese Medicine Registration Act” and accompanying
regulations has established a robust system for the approval, registration, and man-
agement of TCM [43]. This includes supporting local Chinese medicine manufactur-
ers in adopting GMP standards, thereby standardizing TCM activities and fortifying
the registration system for proprietary Chinese medicines to improve quality control
and safety oversight. An innovative evaluation and approval system that blends TCM
theories, empirical human usage, and clinical trials has been developed. This system
permits the incorporation of real-world data and other safety information to replace
certain pharmacological, toxicological studies, or early-stage clinical trials, ensuring
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the quality and safety of both innovative and improved pharmaceuticals. In addition
to pharmaceuticals, a regulatory framework for medical devices and cosmetics has
been implemented to enhance their quality and safety, safeguarding public health
[44, 45]. This framework aligns with Macau’s strategic vision for medical tourism,
supporting the development, research, and production of these products and driv-
ing industry growth. Capitalizing on national policies and Macau’s geographical
advantages, the government is attracting high-quality enterprises to develop medical
devices, cosmetics, and associated industries locally. It promotes a collaborative
model that integrates TCM, medical devices, and cosmetics, aiming to nurture
emerging sectors and diversify the overall health industry [44-46].

To optimize the business environment for the TCM and broader health industries,
the government has established ongoing communication channels with enterprises,
offering comprehensive, one-stop lifecycle services [45]. These proactive initiatives help
businesses understand and navigate the development landscape, providing tailored
support and assistance. Enterprises benefit from pre-registration consultation services
for proprietary Chinese medicines, which demystify the registration process and reduce
R&D risks, thereby accelerating market entry. Moreover, the government continuously
improves service commitments related to drug registration and licensing, enhances
approval processes, develops intelligent drug regulatory systems, and optimizes elec-
tronic services. These improvements create a conducive business environment, increase
administrative efficiency, and bolster investor confidence in the industry [46].

5.3 Innovation and research cooperation

Macau has strategically positioned itself as a global leader in TCM through a
comprehensive ecosystem that fosters innovation through close collaboration among
academia, industry, and research institutions. This ecosystem is robustly supported
by the partnership between the University of Macau and the Macau University of
Science and Technology at the State Key Laboratory of Quality Research in Chinese
Medicine. Here, pioneering research is conducted to advance methodologies ensur-
ing quality and safety in TCM, meeting both national and international standards.
The State Key Laboratory drives forward exploratory and innovative projects that
bridge traditional medicine with modern technological applications, transforming
theoretical research into market-ready TCM products. This enhances the laboratory’s
capabilities and significantly boosts Macau’s reputation within the international TCM
community, keeping the region at the forefront of TCM technology and practices.

Supplementing these research initiatives, the Macau Institute for Applied Research
in Medicine and Health plays a crucial role in translating scientific breakthroughs into
practical, commercial applications. This institute integrates technological innovation
with talent development, efficiently coordinating with local and regional networks
to fast-track the technology transfer process, ensuring swift transition of innova-
tions from the lab to the market. In parallel, the Macau Center for R&D in Chinese
Medicine cultivates critical partnerships with leading pharmaceutical enterprises
from mainland China, focusing on the development of classical TCM prescriptions
and establishing a comprehensive “variety-quality-brand” system. This system
ensures high-quality TCM products and fosters a strong brand reputation for Macau’s
TCM industry internationally.

The integration of the Guangdong-Macau Traditional Chinese Medicine
Technology Industrial Park into this framework provides a state-of-the-art platform
for scaling up and commercializing TCM products. Meeting GMP standards of both
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mainland China and the European Union, the park offers facilities optimized for both
pilot production and large-scale manufacturing of TCM, supporting services from
contracted research and development to quality enhancement and registration filings
[45]. The Macau Society for Health Economics also plays a vital role in this integrated
ecosystem by optimizing economic policies within the healthcare sector. This society
conducts research that supports decision-making processes related to healthcare
financing and economic sustainability in TCM, ensuring that economic consider-
ations align with scientific advancements and market dynamics [48].

Furthermore, Macau's strategic initiatives encompass the integration of TCM
with health and wellness tourism. Facilities like the Macau Concord Hospital not only
enhance Macau’s appeal as a destination for medical tourism but also demonstrate
the region’s unique capability to blend TCM with comprehensive health management
services. Through these interconnected efforts, Macau not only confirms its status as
a pioneering center for TCM but also establishes a robust framework for the sustain-
able development of the health and wellness sectors. This aligns with its vision of
becoming a global destination for tourism and healthcare, highlighting the effective
transformation of scientific research into technological and commercial achievements
in the TCM sector.

5.4 Regional cooperation in the TCM industry

In recent years, Macau has strategically leveraged its geographic and cultural
position to become a central node in the network of TCM within the GBA. This col-
laboration is guided by the comprehensive framework set forth in the “Guangdong-
Hong Kong-Macau Greater Bay Area Traditional Chinese Medicine Development Plan
(2020-2025).” This plan aims to enhance the regional TCM industry by fostering a
collaborative environment that overcomes legal, regulatory, and systemic barriers,
facilitating a smoother flow of medicinal products, professionals, and healthcare
practices across borders [49]. Macau’s role in this initiative is multifaceted, focusing
on integrating resources, research, and regulatory frameworks. One key strategy has
been to encourage the establishment of cross-border medical facilities and partner-
ships. These facilities not only serve as bases for exchanging medical expertise and
training but also act as frontiers for the clinical application of TCM innovations
developed within Macau’s research institutions.

6. Future directions and sustainability

Looking ahead, Macau’s healthcare system faces several key opportunities and
challenges. Sustainability will hinge on continuous innovation in healthcare services
and the integration of advanced technologies like AI and telemedicine. The develop-
ment of human resources, particularly through increased training capacities and
enhanced recruitment strategies, remains crucial. Furthermore, strengthening collab-
orations within the GBA will be vital for sharing resources and expertise, especially in
handling complex health challenges and pandemics.

The TCM industry’s future will likely focus on expanding international mar-
kets, requiring adherence to global standards and increased research capabilities.
Macau must also continue to develop policies that support the seamless integration
of TCM into mainstream healthcare, promoting its acceptance and use both locally
and globally.
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Environmental sustainability should also be a priority, with the healthcare sector
adopting greener practices and contributing to the broader environmental goals of the
region. This includes minimizing waste, promoting sustainable procurement prac-
tices, and ensuring that new healthcare facilities are built to eco-friendly standards.

7. Conclusion

Macau’s strategic approach to healthcare reform and development has set a foun-
dation for addressing both immediate and long-term health challenges. Through a
mix of policy innovation, strategic collaborations, and resource optimization, Macau
has enhanced its healthcare access and quality. The ongoing development of the TCM
industry, coupled with the integration efforts in the Greater Bay Area, positions
Macau to continue its trajectory toward becoming a leader in healthcare innovation
and sustainability. Ultimately, the region’s commitment to improving healthcare
outcomes and fostering a sustainable future reflects its dedication to ensuring the
well-being of its residents in an ever-evolving global health landscape.
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