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The escalating burden of non-communicable diseases (NCDs), aging populations, and
rising healthcare costs have placed immense pressure on healthcare systems worldwide.
Traditional treatment-focused models are increasingly unsustainable, necessitating a
strategic pivot toward preventive medicine and the application of pharmacoeconomic
principles. This review explores how the integration of these two disciplines can shape
more equitable, efficient, and sustainable healthcare systems globally. Preventive
medicine emphasizes proactive health promotion, risk reduction, and early detection of
disease, reducing the need for high-cost interventions and improving population health
outcomes. Pharmacoeconomics provides tools to evaluate the value of medical
interventions in terms of both cost and effectiveness, guiding policymakers in making
evidence-based decisions that ensure the optimal use of limited resources. The article
outlines key concepts, tools, and methodologies within both fields, including cost-
effectiveness analysis, quality-adjusted life years (QALYs), and return on investment
(ROI). It also discusses the integration of preventive strategies into health policy, the
role of Pharmacoeconomics in public health decision-making, and real-world
applications from countries such as Thailand, the United Kingdom, Brazil, and India.
Challenges such as delayed economic returns, underfunding, data limitations, and
political resistance are also critically examined. Looking ahead, the article highlights
the potential of digital health, genomics, and global health technology assessments in
enhancing preventive care delivery. It concludes that the convergence of preventive
medicine and Pharmacoeconomics is not merely desirable but essential for the future of
global healthcare. This integrated approach has the potential to transform health systems
into more resilient, cost-effective, and patient-centred models, ensuring long-term health
security and sustainability
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INTRODUCTION

Healthcare across the globe are
undergoing a profound transformation. This shift
is driven by a complex interplay of factors
demographic transitions characterized by aging

systems

populations, rapid urbanization, epidemiological
shifts
(NCDs), increasing life expectancy, and growing
public awareness of health and wellness.
According to the United Nations, by 2050, one in
six people globally will be over the age of 65,
leading to a dramatic rise in age-related diseases
and chronic conditions [1]. As these changes

toward non-communicable diseases

unfold, they exert mounting pressure on healthcare
infrastructures, many of which are already
financially strained.

Healthcare expenditures continue to rise globally,
reaching over 10% of global GDP in recent years,
with even higher rates in high-income countries
[2]. This increasing financial burden, driven
largely by the cost of treating chronic conditions,
expensive  pharmaceutical innovations, and
hospital-based care, has rendered many traditional
curative healthcare models unsustainable. In
particular, the high costs of long-term treatments
for diseases such as diabetes, cardiovascular
conditions, and cancer are proving overwhelming
for both governments and individuals, especially
in low- and middle-income countries (LMICs).
These challenges underscore the urgent need to
reimagine healthcare delivery models in ways that
emphasize prevention, health promotion, and
efficient resource utilization.

Preventive Medicine: Proactive Healthcare for
Population Well-being

Preventive medicine is a proactive approach to
health that focuses on averting disease before it
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occurs or progresses. It encompasses a spectrum of
strategies  including health
education, screening programs, environmental
safety, behavioural interventions, and public
health legislation. The discipline is typically

Immunizations,

categorized into three hierarchical levels:

e Primary prevention seeks to prevent disease
incidence through measures such as
vaccination, tobacco control, nutrition
education, and environmental sanitation.

e Secondary prevention focuses on early
detection of disease through screening for
conditions such as hypertension, breast
cancer, or cervical cancer to allow for prompt
intervention.

e Tertiary prevention targets the management
and rehabilitation of patients with chronic
illnesses to prevent complications

improve quality of life.

and

Numerous studies support the effectiveness of
preventive medicine. For example, early detection
of colorectal cancer through faecal occult blood
testing has been shown to reduce mortality by up
to 33% [3]. Similarly, tobacco taxation and public
smoking bans have significantly reduced smoking
rates and associated morbidity [4]. Such
interventions demonstrate not only health benefits
but also economic savings by reducing
hospitalizations and costly treatments.

Despite the clear advantages, preventive medicine
remains underutilized in many healthcare systems,
often due to fragmented policies, insufficient
funding, and lack of political commitment. In
resource-limited settings, where the burden of
disease is highest, prevention remains a neglected
pillar due to competing priorities and budgetary
constraints.
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PREVENTIVE HEALTHCARE
Why is Preventive Health Care Important?

Cut down on
medcal expenies

o5

Figure 1: Importance Of Preventive Medicine.

Pharmacoeconomics: Value-Based Decision-

Making in Healthcare

Pharmacoeconomics is a vital subfield of health
economics that evaluates the comparative value of
pharmaceutical ~ products and  healthcare
interventions by analysing their cost-effectiveness,
utility, and benefit relative to their outcomes. In an
era where drug prices are rapidly escalating and
budgets are limited,  pharmacoeconomic
evaluations help determine which treatments
provide the best value for money.

Pharmacoeconomic analyses include:

e Cost-Minimization  Analysis (CMA):
Applied when outcomes of interventions are
equivalent, focusing solely on costs.

o Cost-Effectiveness (CEA):
Compares costs with outcomes in natural units
(e.g., life-years saved).

o Cost-Utility Analysis (CUA): Introduces
quality-of-life adjustments using Quality-
Adjusted Life Years (QALYSs).

Analysis
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e Cost-Benefit Analysis (CBA): Both costs
and benefits are expressed in monetary terms
to determine net economic gain.

These methodologies are instrumental in health
policy formulation, particularly in determining
drug reimbursement schemes and public funding
allocations. Countries such as the UK, Canada, and
Australia have institutionalized
Pharmacoeconomics through agencies like NICE
(National Institute for Health and Care
Excellence), which mandates that
interventions meeting specific cost-effectiveness
thresholds are reimbursed under public health

systems [5].

only

Pharmacoeconomics is also gaining relevance in
LMICs where resources are particularly scarce.
For instance, in Thailand, the Health Intervention
and Technology Assessment Program (HITAP)
has been pivotal in guiding decisions for the
Universal Coverage Scheme (UCS), ensuring that
publicly funded services are both effective and
affordable [6].
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PHARMACOECONOMICS

Why do we need Pharmacoeconomics?

PHARMACOECONOMICS

Figure 2: Importance Of Pharmacoeconomics

Converging Disciplines: A Framework for
Sustainable Healthcare

The integration of preventive medicine with
Pharmacoeconomics  offers a  promising
framework for sustainable healthcare reform.
Preventive strategies are often more cost-effective
than curative approaches, but their value can be
difficult to quantify without robust economic
evaluation. When pharmacoeconomic tools are
applied to preventive interventions, policymakers
are better equipped to allocate resources toward
programs that offer the greatest health benefits per
unit of cost.

For example, pharmacoeconomic studies have
confirmed the long-term cost-effectiveness of:

which offer
by averting

e Childhood immunizations,
substantial lifetime savings
preventable illnesses [7].

e Tobacco cessation programs, which reduce
the future costs associated with chronic
obstructive pulmonary disease (COPD),
cardiovascular diseases, and cancers [8].

e Screening for hypertension and diabetes,
which enables early intervention and reduces
the incidence of stroke, kidney failure, and
other complications [9].

e Pre-exposure prophylaxis (PrEP) for HIV,
which, despite its upfront cost, is cost-
effective in high-risk populations [10].
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These findings highlight how the convergence of
prevention and economic evaluation not only
improves individual and population health but also
safeguards public health budgets from long-term
inflationary pressures.

Table 1: Economic Return on Preventive Health

Interventions.
Intervention | Estimated ROI | Source/Country
Childhood | $16-$44 per §$1 Global (The
immunization invested Lancet)
Workplace | $3.27 (medical) United States
wellness and $2.73
programs (productivity)
per $1 invested
Tobacco High long-term WHO Global
control returns Estimates
policies
Diabetes High ROI United States
prevention | through delayed
(lifestyle onset
change)
HPV Cost-effective Thailand, UK
vaccination | and life-saving

Lessons from the COVID-19 Pandemic

The COVID-19 pandemic underscored the
fragility of global healthcare systems and the
consequences of underinvesting in preventive
infrastructure. Countries that had robust
surveillance systems, stockpiles of critical
supplies, strong public health communication, and
universal health coverage were far better
positioned to respond rapidly and effectively. In
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contrast, others faced overwhelming demand on
hospitals, shortages of essential supplies, and
soaring mortality rates.

Moreover, the pandemic highlighted the critical
role of economic modelling in public health
decision-making. Forecasts based on
pharmacoeconomic models influenced decisions
about vaccine rollout strategies, lockdowns, and
allocation of critical care resources. It became
abundantly clear that prevention and preparedness
are not optional they are essential pillars of health

security.

Global Burden of Disease and Healthcare
Spending:

The global health landscape has witnessed a
dramatic shift over recent decades from a
predominance of infectious diseases to the rising
tide of non-communicable diseases (NCDs).
Conditions such as cardiovascular diseases,
diabetes, cancer, and chronic respiratory illnesses
now account for over 70% of all global deaths,
according to the Global Burden of Disease Study
2020 [11]. This epidemiological transition,
although reflective of medical progress and rising
life expectancy, has placed enormous and often
unsustainable financial demands on health systems
worldwide.

The Economic Toll of NCDs:

Managing chronic diseases is inherently resource-
intensive. It requires long-term medication,
frequent monitoring, specialist consultations, and
often expensive interventions such as surgeries or
dialysis. These direct medical costs are

compounded by indirect costs, which include:

e Loss of productivity due to absenteeism or
decreased work capacity.

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

e Disability-related economic losses for
patients and families.
e Premature deaths, which deprive economies

of human capital and workforce contributions.

The World Economic Forum and Harvard School
of Public Health have projected that the global
economic burden of NCDs could exceed $30
trillion by 2030, equivalent to nearly half of global
GDP in 2010 [12]. For low- and middle-income
countries (LMICs), this growing burden threatens
to derail economic development, overwhelm
public health budgets, and exacerbate health
inequities.

In high-income countries, the scenario is similarly
concerning. For instance, in the United States, it is
estimated that 90% of the nation’s $4.1 trillion
annual healthcare spending is attributable to
people with chronic and mental health conditions
[13]. These unsustainable cost trajectories
underscore the need for a strategic pivot from
curative to preventive health systems.

Reactive Systems vs. Proactive Investment:

Countries with fragmented, hospital-centric, and
reactive healthcare delivery models often face
runaway expenditures. These systems prioritize
treatment over prevention and frequently lack
integration across public health, primary care, and
insurance systems.

interventions such as routine
screenings, immunizations, early diagnosis
programs, and community health education have
been shown to be cost-effective or even cost-
saving. A landmark study by the Trust for
America's Health found that an investment of just

Preventive

$10 per person per year in proven community-
based prevention programs could save the United
States over $16 billion annually within five years
[14].
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Moreover, health promotion campaigns, such as
anti-smoking efforts or public nutrition education,
are among the most cost-effective tools in the
public health arsenal. For every dollar spent on
tobacco control, it is estimated that governments
can save up to $55 in healthcare costs and
productivity gains [15].

Preventive Medicine and Universal Health

Coverage:

Global momentum is building toward Universal
Health Coverage (UHC) a commitment to
ensuring all people receive needed health services
without financial hardship. However, achieving
UHC is not feasible without strong preventive
strategies. Preventive care improves population
health and reduces overall healthcare costs,
making it a critical component of sustainable UHC
implementation.

International organizations such as the World
Health Organization (WHO), World Bank, and
United Nations advocate  for
integrating preventive services into essential
health benefit packages. The WHO’s “Best Buys”
initiative identifies interventions such as salt
reduction, tobacco taxation, and cervical cancer
screening that are highly cost-effective and
feasible for low-resource settings [16].

increasingly

The Dual Burden in LMICs:

While NCDs dominate global mortality, many
LMICs continue to face a dual burden grappling
with infectious diseases like tuberculosis, malaria,
and HIV alongside rising NCD prevalence. This
scenario leads to compounded strain on healthcare
resources, requiring versatile and integrated public
health approaches.

Cost-effective solutions in these regions may
include:
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e Integrated care platforms, where patients can
access immunizations, antenatal care, and
NCD screenings in a single visit.

e Community health worker programs, which
decentralize care and improve access in rural
and underserved areas.

e School-based health promotion, targeting
young populations to reduce long-term NCD
risk.

For example, India’s national health mission has
adopted multipronged strategies, including Health
and Wellness Centres (HWCs), which provide
screenings for diabetes, hypertension, and certain
cancers while continuing infectious disease
control [17]. These integrated approaches ensure
better resource utilization and long-term cost
containment.

Lessons from Global Success Stories:

Several countries provide empirical evidence that
strategic investment in prevention reduces costs
and improves outcomes:

e Finland’s North Karelia Project reduced
cardiovascular mortality by over 80%
between 1972 and 2006 through lifestyle
interventions including dietary education,
smoking  cessation, and = community
mobilization.

e Canada has long employed -cost-utility
analyses to evaluate its public health
programs, particularly for vaccinations. Its
zoster vaccine program for seniors reduced
complications from shingles, lowering
hospitalizations and improving quality of life.

e Thailand introduced HPV testing for cervical
cancer screening under its Universal
Coverage Scheme, after demonstrating
favourable cost-effectiveness compared to
older screening methods.
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These programs share common features:
government commitment, data-driven planning,
multi-sectoral collaboration, and long-term
investment horizons. They serve as reproducible
models for countries seeking to balance cost
containment with health equity.

Economic Modelling and Policy Design:

The inclusion of pharmacoeconomic evaluation in
healthcare policy design is accelerating.
Governments, insurers, and international donors
increasingly demand that health interventions be
assessed not only for clinical efficacy but also for
economic value. This approach enables:

e Value-based pricing for pharmaceuticals.

e Outcome-based reimbursement models.

e Strategic disinvestment from low-value or
obsolete interventions.

Tools like Incremental Cost-Effectiveness Ratios
(ICERs) and Quality-Adjusted Life Years
(QALYSs) are now commonly used in decisions
ranging from national formulary inclusion to
benefit package design.

Global Collaboration
Prevention:

and Funding for

Preventive care often requires upfront investment,
making external funding and technical assistance
critical especially in low-resource settings.
Agencies such as:

e GAVI, the Vaccine Alliance, have enabled
mass immunization in over 70 countries,
preventing millions of deaths.
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e The Global Fund supports prevention of HIV,
TB, through integrated
community programs.

e The Bill & Melinda Gates Foundation funds
vaccine

and malaria

development, sanitation, and
maternal-child health programs with high

ROL

These collaborative efforts, backed by rigorous
economic evaluations, have reshaped global health
financing priorities, shifting more funds toward
long-term prevention rather than short-term
cure.[18]

Concepts of Preventive Medicine:

Preventive medicine is a cornerstone of public
health that aims to protect, promote, and maintain
health and well-being while preventing disease,
disability, and premature death. It operates on the
principle that preventing health problems before
they occur or detecting them early when they are
most treatable 1is far more effective and
economical than managing full-blown illnesses.
The  discipline  combines  epidemiology,
environmental health, behavioural
biostatistics, and health services management to
inform evidence-based public health strategies

[19].

sciences,

The practice of preventive medicine is typically
stratified into three primary levels, each targeting
different phases of disease progression, and now
increasingly includes a fourth quaternary
prevention in response to modern challenges.
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Figure 3: Levels of Prevention in Preventive Medicine.

Primary Prevention: Stopping Disease Before It
Starts

Primary prevention seeks to eliminate or mitigate
risk factors before a disease or injury occurs. It
encompasses a range of public health and clinical
interventions designed to build population
resilience and remove triggers of illness. Examples
include:

e Vaccination campaigns against infectious
diseases such as measles, hepatitis B, HPV,
and COVID-19.

e Legislation and policies like tobacco taxes,
sugar-sweetened beverage bans, and seatbelt
laws.

e Health education promoting physical activity,
balanced nutrition, alcohol moderation, and
safe sexual practices.

The economic and social benefits of primary
prevention are well-documented. According to the
WHO, every dollar invested in tobacco control
yields an average return of $7 in healthcare savings
and productivity gains [14]. Immunizations are
among the most cost-effective  health

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

interventions, with childhood vaccines alone
preventing over 2 million deaths globally each
year [20].

Secondary Prevention: Early Detection and
Timely Intervention

Secondary prevention focuses on the early
identification and treatment of asymptomatic
diseases or risk factors. It aims to halt or slow the
progression of disease through routine screening
and early intervention.

Examples include:

e Mammograms for breast cancer, Pap smears
for cervical cancer, and colonoscopy for
colorectal cancer.

e Blood pressure and cholesterol checks to
identify cardiovascular risk.

e HbAIlc tests for early detection of type 2
diabetes.

Secondary prevention is critical for NCDs, which
often develop silently. Early detection can lead to
timely treatment, improved outcomes, and reduced

954 |Page



Galla Naga Deepika, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 9, 947-981 |Review

healthcare costs. For instance, the U.S. Preventive
Services Task Force (USPSTF) found that regular
screening for colorectal cancer can reduce
mortality by up to 68% [21].

In low- and middle-income countries, task-shifting
strategies such as training community health
workers to perform screenings can improve access
and cost-effectiveness.

Tertiary Prevention: Chronic

Conditions

Managing

Tertiary prevention deals with the management of
established disease to prevent complications,
reduce disability, and improve quality of life. It
includes:

e Rechabilitation programs for stroke or
orthopaedic injury survivors.

e Medication adherence programs for people
with hypertension, diabetes, or HIV.

e Palliative care to support patients with

terminal illnesses.

The objective is to reduce disease impact and help
individuals maintain function. For example,
structured cardiac rehabilitation programs have
been shown to reduce the risk of secondary cardiac

events and improve life expectancy in patients
with coronary artery disease [22].

Quaternary Prevention:

Overmedicalization

Avoiding

Quaternary prevention is a more recent concept,
introduced to address the growing concern of
unnecessary medical interventions, overdiagnosis,
and overtreatment. In today’s consumer-driven
and defensive medical environment, patients are
often exposed to redundant tests, surgeries, or
medications that do not improve outcomes and
may cause harm.

This level of prevention involves:

e Promoting evidence-based medicine and
discouraging low-value care.

e Encouraging shared decision-making between
patients and providers.

e Limiting the use of screenings and treatments
where risks outweigh benefits.

For instance, routine PSA screening for prostate
cancer in asymptomatic men has been questioned
due to high rates of false positives and unnecessary
procedures. A quaternary prevention approach
promotes careful assessment and restraint in such
cases[23].

Table 2: Levels of Preventive Medicine and Their Applications.

=7 ~—

Level of Definition Examples Economic Impact
Prevention

Primary Prevents onset of Vaccinations, tobacco control, Reduces incidence and future
Prevention disease health education treatment costs
Secondary Early disease Cancer screenings, Limits progression, lowers
Prevention detection hypertension/diabetes screening hospitalization costs

Tertiary Reduces impact of Rehabilitation, chronic disease Improves quality of life,
Prevention disease management prevents complications
Quaternary Avoids over- Avoiding unnecessary Minimizes waste and adverse
Prevention medicalization treatments effects
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Vehicles for Preventive Medicine
Implementation
Several public health programs serve as

operational platforms for preventive medicine
across society:

Immunization Campaigns:

Programs such as GAVI’s vaccination efforts in
LMICs and routine childhood immunizations in
developed countries have substantially reduced
morbidity and mortality from vaccine-preventable
diseases.

Health Promotion and Education:

Mass media campaigns, community outreach, and
school-based programs encourage healthy
behaviours. Examples include anti-smoking ads,
sexual health education, and digital platforms
promoting mental wellness.

Environmental Health Initiatives:

Ensuring access to clean air, water, and sanitation
is vital. Poor environmental conditions remain a
major contributor to preventable disease burden,
especially in urban slums and rural areas.

Nutritional Interventions:

Programs addressing malnutrition, obesity, and
micronutrient  deficiencies are particularly
important in populations facing food insecurity.
Strategies include food fortification, school meal
programs, and public awareness initiatives.

Surveillance and Early Warning Systems:

A vital aspect of preventive medicine is disease
surveillance collecting, analysing, and
disseminating data to detect outbreaks or shifts in
health trends. Real-time surveillance was key to
identifying COVID-19 hotspots, guiding public

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

health interventions, and deploying resources
efficiently.

Systems like Integrated Disease Surveillance
Program (IDSP) in India and ECDC surveillance
systems in the EU inform national health policies
and emergency responses [24].

Preventive Medicine Across Sectors
Workplace Health Programs:

Employers play a key role in promoting preventive
care. Workplace wellness initiatives such as
annual health checks, ergonomic assessments, and
mental health counselling help reduce absenteeism
and improve employee morale and productivity.

School Health Programs:

Preventive interventions targeted at youth lay the
foundation for lifelong health. These include:

e Hygiene and nutrition education
e Vision and dental screenings
e Vaccination drives

Studies show that school-based interventions can
reduce adolescent obesity and improve mental
well-being [25].

Integration into Primary Care:

Family physicians are increasingly being trained to
incorporate prevention into regular consultations.
Tools like the ABCDE approach (Assess risk,
Behaviour change, Clinical interventions,
Diet/exercise counselling, Education) provide a
structured method for preventive care delivery at
the primary care level.

Future Outlook and Challenges

Preventive medicine has tremendous potential to
reshape global health outcomes, but its full
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integration into healthcare systems remains a work
in progress. Barriers include:

e Inadequate funding and political prioritization

e Lack of trained public health professionals

e Fragmentation between clinical and public
health services

e Behavioural resistance from patients and
providers

To overcome these, a whole-of-society approach
involving healthcare providers, governments,
educators, civil society, and private industry is
needed. Policies must prioritize long-term public

health investments over short-term curative gains.
Principles and Tools of Pharmacoeconomics:

Pharmacoeconomics is a specialized area within
health economics that provides a systematic
framework for analysing the
pharmaceutical products, medical devices, and

value of

healthcare interventions. As healthcare systems
worldwide contend with escalating costs, resource
constraints, and growing demands,
Pharmacoeconomics offers vital tools for
prioritizing interventions that deliver the greatest
health benefit per unit of expenditure [26].

At its Pharmacoeconomics seeks to
maximize value for money in health care by

balancing costs with outcomes such as extended

core,

survival, improved quality of life, and disease
prevention. It is indispensable in guiding decisions
related to drug formularies, insurance
reimbursement, national health policy, and clinical
practice guidelines [27].

Objectives of Pharmacoeconomic Evaluation

The primary goal is to inform healthcare decisions
by comparing the cost and consequences of
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alternative treatments. Pharmacoeconomic studies
help answer key questions such as:

e  Which therapy offers the best value?

e Should a new, more expensive drug replace an
existing standard?

e What is the economic justification for
including a therapy in public health programs?

This economic insight is especially important in
low- and middle-income countries, where finite
resources require precise allocation to maximize
population health gains [28].

Key Methodologies in Pharmacoeconomics

Pharmacoeconomics employs several core
analytical methods, each tailored to different

decision-making contexts:
1. Cost-Minimization Analysis (CMA)

Used when two or more interventions demonstrate
equivalent clinical outcomes, CMA compares their
total costs and identifies the less expensive option.
For example, if two antibiotics are equally
effective for pneumonia, the cheaper one would be
preferred [29].

2. Cost-Effectiveness Analysis (CEA)

CEA evaluates the cost per unit of health outcome,
such as cost per life year gained or per case of
disease prevented. This method is widely used in
public health programs to assess interventions like
hypertension screening or smoking cessation [30].

3. Cost-Utility Analysis (CUA)

CUA refines CEA by incorporating patient
preferences and quality of life, typically using
Quality-Adjusted Life Years (QALYs) or
Disability-Adjusted Life Years (DALYs).
Interventions are ranked based on their cost per
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QALY gained. This approach is heavily relied
upon by health technology assessment (HTA)
bodies like NICE in the UK or PBAC in Australia
[31].

4. Cost-Benefit Analysis (CBA)

CBA translates both costs and outcomes into
monetary values, allowing a straightforward
comparison. If the monetary benefits outweigh the
costs, the intervention is considered economically
justified. Although less commonly used due to
ethical challenges in valuing life and health, CBA
is helpful in environmental health and workplace
safety programs [32].

Table 3: Key Pharmacoeconomic Evaluation Methods.

Evaluation Method Description Outcome Measure Application
CMA (Cost- Compares costs of equally Cost only Generic substitution
Minimization Analysis) effective options
CEA (Cost- Compares costs per natural | Life-years saved, cases | Vaccine programs
Effectiveness Analysis) health unit gained prevented
CUA (Cost-Utility Incorporates quality of life QALYs or DALYs Chronic disease
Analysis) treatment
CBA (Cost-Benefit Monetizes both costs and Net monetary benefit | Workplace wellness
Analysis) outcomes programs
BIA (Budget Impact Projects financial impact Total cost to system | Drug reimbursement
Analysis) over time planning
Types of Costs Considered a drug may change if drug prices increase or
patient adherence declines.
A comprehensive pharmacoeconomic study

includes multiple types of costs:

e Direct Medical Costs: hospitalizations, drug
costs, diagnostic tests, physician fees.

e Direct Non-Medical Costs: transportation,
caregiving expenses, out-of-pocket expenses.

e Indirect Costs: lost productivity,
absenteeism, and premature mortality.

e Intangible Costs: suffering,
reduced quality of life often difficult to
quantify but crucial for a complete assessment
[33].

pain, and

Sensitivity and Uncertainty Analysis

Healthcare decisions often involve uncertainty
regarding future events, costs, or treatment
outcomes. Sensitivity analysis is used to test how
results change when input variables are varied. For
example, it assesses how the cost-effectiveness of

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

There are several types:

e One-way sensitivity analysis (varying one
parameter at a time),

e Multi-way sensitivity analysis (varying
multiple parameters),
e Probabilistic sensitivity analysis (PSA)

(applying statistical distributions to assess
variability) [34].

These tools the robustness of
pharmacoeconomic conclusions and inform more

confident policy decisions.

improve

Budget Impact Analysis (BIA)

While cost-effectiveness focuses on value, BIA
estimates the actual financial impact of adopting a
new intervention within a specific budget or payer
context. BIAs answer questions such as:
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e Can the health system afford to implement
this drug?

e What will be the yearly cost over the next five
years?

BIA is critical for short-term fiscal planning,
especially for public health authorities and
insurance companies [35].

Applications in Health Systems and Policy

Pharmacoeconomic principles are increasingly
embedded into healthcare policy and clinical
decision-making:

e National Health Agencies: NICE (UK),
CADTH (Canada), and PBAC (Australia)
require pharmacoeconomic data for new drug
approvals and reimbursement listings.

e Hospital Formularies: Use
pharmacoeconomic evaluations to decide
which medications are added or removed
based on value.

e Insurance Plans: Apply economic modelling
to  establish  copayment levels or
include/exclude drugs from coverage.

e Public Health Programs: Use CEAs and
CUAs to select optimal vaccination strategies
or screening guidelines [36].

Role of Real-World Evidence (RWE)

Traditionally, pharmacoeconomic studies relied
on clinical trial data. However, randomized
controlled trials (RCTs) often do not reflect real-
life patient populations or health system dynamics.
Real-World Evidence (RWE) derived from
electronic health records, patient registries, or
insurance claims enhances the relevance and
applicability of pharmacoeconomic analyses.

For instance:
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cost-
vaccines,

assess the actual
of COVID-19
accounting for differences in population
uptake, variant evolution, and adverse event
profiles [37].

e RWE on biologic drugs in rheumatoid arthritis
informed decisions on switching from
originators to biosimilars based on long-term
effectiveness and cost savings.

e RWE helped
effectiveness

Global Adoption and Frameworks

The use of Pharmacoeconomics is growing
globally:

e Thailand’s HITAP has institutionalized cost-
effectiveness thresholds to determine health
benefits coverage.

e Brazil’s CONITEC uses pharmacoeconomic
analysis for integrating new technologies into
the public system.

HTAIn  (Health

Assessment in India) now conducts CUAs to

e India’s Technology
guide resource allocation under programs like
Ayushman Bharat [38].

These frameworks empower governments to
negotiate drug prices, select essential medicines,
and design benefit packages based on economic
evidence rather than market forces alone.

Economic Evaluation of Preventive Strategies:

The economic evaluation of preventive strategies
plays a pivotal role in shaping evidence-based
health policy, ensuring that interventions not only
improve population health but also deliver good
value for the resources invested. As healthcare
systems strive to manage rising expenditures and
meet the demands of diverse populations,
strategies—ranging from
immunizations to lifestyle interventions have

preventive
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emerged as
options.

cost-saving and life-enhancing

Unlike curative treatments that often address
conditions after they have progressed, preventive
strategies intervene early, thereby averting the
onset or worsening of disease. This proactive
approach leads to lower healthcare utilization,
reduced  hospital  admissions, improved
productivity, and better long-term health outcomes
[39].

Types of Economic Evaluations in Prevention

Several types of economic analyses are commonly
applied to evaluate preventive interventions:

Cost-Effectiveness Analysis (CEA)

CEA measures the cost required to achieve a
specific health outcome, such as the cost per life-
year saved or per case of disease prevented.
Preventive strategies such as mammography
screening, colorectal cancer and
hypertension control have consistently shown
strong cost-effectiveness profiles. For instance,

screening,

cervical cancer screening programs paired with
HPV vaccination are not only clinically effective
but also offer significant cost savings by reducing
the incidence of advanced cancer [40].

Cost-Utility Analysis (CUA)

CUA incorporates quality of life into the analysis,
reporting results in cost per QALY (Quality-
Adjusted Life Year). Smoking cessation programs,
cardiovascular risk screenings, and diabetes
prevention initiatives are  examples  of
interventions with favourable cost-utility ratios.
According to a study in Health Affairs, every $1
invested in childhood immunization yields up to
$44 in benefits when factoring in productivity

gains and treatment cost avoidance [41].
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Cost-Benefit Analysis (CBA)

CBA expresses both costs and outcomes in
monetary terms, facilitating straightforward
comparisons. An example is tobacco control:
WHO estimates that effective tobacco control
policies implemented globally from 2007 to 2017
saved more than 15 million lives and avoided
billions in treatment costs [42]. Workplace
productivity gains further amplify the value of

such interventions.
Return on Investment (ROI)

ROI calculates the financial return generated per
dollar invested. Preventive programs, especially in
chronic disease management and workplace
wellness, often yield high ROIs. A U.S.-based
Diabetes Prevention Program showed that lifestyle
changes (e.g., diet and exercise) delayed or
prevented type 2 diabetes, reducing future
treatment costs and generating net economic gains

[43].
Real-World Applications and Case Examples

Preventive strategies are particularly impactful
when implemented on a population-wide scale:

e Vaccination Programs: The Expanded
Programme on Immunization (EPI) has been
instrumental in preventing millions of deaths
globally. Economic models show that
vaccines for measles, polio, and hepatitis B
yield substantial savings by preventing
treatment costs, lost income, and long-term
disabilities [44].

e Obesity
taxing sugar-sweetened beverages, promoting
healthy diets in schools, and regulating food
advertising have cost-
effectiveness in high-income countries. A
simulation study in the U.S. estimated that

Prevention: Initiatives such as

shown positive
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implementing a nationwide tax on sugary
drinks could prevent 576,000 cases of obesity
and save over $30 billion in healthcare costs
over ten years [45].

e Tobacco Control: Tobacco
smoking bans, and public
campaigns have demonstrated high returns.
For example, raising tobacco taxes not only

taxation,
awareness

reduces consumption but also generates
revenue that can be reinvested into health
systems [46].

e Maternal and Child Health: Antenatal care,
iron supplementation,

and

and folic acid

breastfeeding promotion, neonatal
screenings offer lifelong health and economic
benefits. Studies from South Asia and sub-
Saharan Africa show that every $1 spent on
maternal and child health generates $11 in
benefits from improved
development and economic productivity later

in life [47].

cognitive

Preventive Health in Workplaces and Schools

Preventive care also extends into occupational and
educational settings, where early interventions can
yield large returns.

e Workplace Wellness Programs: Employers
who invest in health promotion see reductions
in absenteeism, turnover, and insurance
claims. A meta-analysis published in Health
Affairs found that for every $1 spent on
workplace wellness programs, employers
saved $3.27 in healthcare costs and $2.73 in
reduced absenteeism [48].

e School-Based Interventions: Programs
promoting physical activity, mental well-
being, nutrition education, and immunization
compliance have long-term benefits. For
example, school vaccination programs have
significantly increased HPV vaccine uptake
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and reduced long-term cervical cancer risk,
especially in underserved populations [49].

Barriers to Economic Evaluation in Prevention

Despite strong evidence, preventive strategies
often face wunderinvestment due to several

structural and policy challenges:

e Delayed Payoffs: Preventive programs often
take years or decades to show tangible cost
savings, which may discourage investment
from policymakers focused on short-term
budgets or election cycles [50].

e Data Limitations: In many settings,
particularly LMICs, there is a lack of high-
quality data for modelling health outcomes,
costs, and real-world effectiveness.

e Equity and Accessibility: Some cost-

effective interventions may not reach the

populations that need them most due to
disparities in healthcare health
literacy, or socioeconomic conditions.

access,

To address these challenges, organizations such as
the World Health Organization (WHO) and the
World Bank advocate integrating Health
Technology Assessments (HTAs) into national
planning. HTAs systematically evaluate the
clinical, economic, social, and ethical impacts of

preventive interventions [51].
Moving Toward Prevention-Focused Budgets

Several high-performing health
allocating a fixed percentage of their healthcare
budgets to preventive care:

systems are

e The UK’s NHS Long Term Plan emphasizes
prevention, aiming to reduce smoking,
alcohol and obesity through
integrated, evidence-based approaches.

misuse,
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e Thailand’s
utilizes

Universal Coverage Scheme

pharmacoeconomic analysis to
include preventive services within its health
benefit package.

e (Canada’s public health agencies apply
economic evaluations to optimize investment
in flu vaccines and mental health prevention

programs [52].

Such examples highlight the growing global
consensus that prevention is not only clinically
justified but also fiscally responsible.

Integration of Preventive Medicine into Health
Policy:

Integrating preventive medicine into health policy
represents a transformative shift from reactive,
treatment-based healthcare models to proactive,
wellness-oriented systems. This approach aligns
health with the broader goals of
sustainability, equity, and cost-efficiency. As the
global burden of disease increasingly leans toward
non-communicable  diseases (NCDs) and
pandemics, the imperative for robust preventive
frameworks becomes more pressing than ever
[53].

systems

Policy Instruments and Legal Frameworks

Governments worldwide are leveraging legislative
and regulatory tools to embed prevention in
national health systems. Measures such as
mandatory vaccination laws, sin taxes (on tobacco,
alcohol, sugary beverages), front-of-pack food
labelling, and occupational health standards
directly support preventive goals. For instance, the
Framework Convention on Tobacco Control
(FCTC) has facilitated coordinated global efforts
in reducing tobacco use, leading to improved
respiratory and cardiovascular health in ratifying
countries [54].
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In Mexico, the implementation of a soda tax in
2014 led to a 12% decline in sugary beverage
consumption in the first year, with a greater effect
seen in low-income households. These types of
fiscal policies not only influence consumer
behaviour but also generate revenue for other
public health initiatives [55].

Urban planning and transportation policy can also
be designed with health promotion in mind.
Examples include city master plans that prioritize
green spaces, bike paths, and pedestrian-friendly
zones, thereby encouraging physical activity and
reducing pollution-related diseases [56].

Preventive Services in Universal Health

Coverage (UHC)

Preventive care is increasingly recognized as a
core component of Universal Health Coverage
(UHC), which aims to provide equitable health
services without causing financial hardship.
Countries like Thailand, Brazil, and Rwanda have
shown that integrating preventive services such as
routine immunization, maternal and child care, and
chronic disease screening into national health
insurance schemes yields better outcomes and
reduces long-term costs [57].

In Thailand, the National Health Security Office
(NHSO) allocates specific budgets for prevention
and health promotion within its UHC framework.
This includes funding for school health programs,
health education, and vaccinations,
demonstrating how UHC can be a vehicle for
equitable access to preventive services [58].

sexual

Brazil’s Unified Health System (SUS) includes
preventive outreach through Family Health
Strategy (FHS) teams that visit communities to
provide vaccinations, screen for hypertension, and
conduct health education sessions. This model
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significantly reduced avoidable hospitalizations
and infant mortality in underprivileged areas [59].

Primary Care as the Foundation for Prevention

A strong primary healthcare (PHC) system serves
as the bedrock for the effective integration of
preventive medicine. The Alma-Ata Declaration
and the WHO's “Health for All” strategy
underscore the centrality of PHC in delivering
preventive services such as vaccinations, lifestyle
counselling, and early disease detection [60].

Countries with robust PHC networks, such as
Finland, Cuba, and Sri Lanka, consistently achieve
better health outcomes despite limited spending. In
Finland, for example, the
cardiovascular risk screening into primary care has
contributed to a 65% reduction in coronary
mortality over four decades [61].

integration of

Incorporating prevention into routine medical
encounters allows for early risk identification and
timely intervention. General practitioners (GPs)
play a pivotal role in guiding patients toward
healthy behaviours and appropriate screenings,
especially for conditions like cervical cancer,
hypertension, and diabetes [62].

Financial Incentives and Performance-Based
Models

Reimbursement structures are also shifting to
encourage preventive care delivery. Pay-for-
performance (P4P) models, wherein healthcare
providers are rewarded for achieving preventive
health targets, have gained traction in countries
like the United Kingdom, United States, and
Germany.

The UK's Quality and Outcomes Framework
(QOF) incentivize general practices to meet
vaccination targets, manage chronic conditions
proactively, and conduct regular health checks.
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Evaluations have shown modest improvements in
preventive service delivery, although results vary
by region and practice size [63].

In the U.S., Medicare’s Shared Savings Program
Rewards Accountable Care Organizations (ACOs)
that achieve cost savings through improved
preventive care, thereby aligning clinical and
financial incentives [64].

Multisectoral Collaboration and Community
Involvement

Integrating prevention into health policy requires
multisectoral cooperation across health, education,
agriculture, housing, and transportation. For

instance:

e School-based nutrition and physical education
programs can reduce childhood obesity and
foster lifelong healthy habits.

e Agricultural policies promoting access to
fruits, vegetables, and whole grains support
healthy diets.

e Safe housing initiatives reduce exposure to
indoor pollutants, dampness, and disease
vectors, contributing to respiratory health
[65].

Community engagement is equally crucial. In
Rwanda, community health workers (CHWs) are
instrumental in delivering health education,
distributing preventive materials, and monitoring
at-risk populations. This model, supported by both
government policy and community trust, has
dramatically improved maternal and child health
indicators [66].

Data, Surveillance, and Policy Adaptation

Reliable health information systems and
surveillance infrastructures are essential for
tailoring preventive policies to evolving needs.
Countries like Singapore and South Korea
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leverage real-time data to track disease patterns,
interventions, and adjust national
strategies accordingly. Digital tools, including
electronic health records, mHealth apps, and data
dashboards, are enabling personalized prevention

evaluate

strategies and improving coordination between
care providers and policymakers [67].

Evidence-informed policymaking also depends on
Health
Technology Assessments (HTAs) and Budget
Impact Analyses (BIAs) guide decision-makers in
identifying which preventive services offer the
greatest value for money [68].

economic evaluations. Tools such as

Challenges to Integration

Despite its benefits, integrating prevention into
policy faces significant barriers:

e Underfunding: Many countries allocate less
than 5% of health budgets to prevention, with
disproportionate emphasis on hospital and
pharmaceutical expenditures.

e Political myopia: Preventive strategies yield
long-term returns, which may not align with
short-term political agendas or electoral
cycles.

e  Workforce limitations: A shortage of trained
public health professionals and primary care
providers impedes preventive service delivery
in both high- and low-income settings.

e Sociocultural resistance: Misconceptions,
stigma, or distrust of public institutions may
hinder uptake of preventive measures, such as
vaccines or screenings [69].

The Way Forward

To strengthen the integration of preventive
medicine into health policy, the following steps are
recommended:
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e Increased investment in public health
infrastructure and education.

e (Cross-sector partnerships that address social
determinants of health.

e Expanded training programs for healthcare
workers in preventive care.

e Inclusion of preventive services in health
insurance packages and reimbursement
policies.

e Community-based approaches that respect

local cultures and needs.

When effectively integrated into policy,
preventive medicine has the potential to transform
population health, reduce health disparities, and
build financially sustainable health systems [70].

Pharmacoeconomics in Public Health Decision-
Making:

Pharmacoeconomics has emerged as a central
component of evidence-based public health
decision-making, particularly as health systems
worldwide confront rising costs, limited budgets,
and increasing demands for transparency and
efficiency. It provides a structured framework to
evaluate not only the clinical effectiveness but also
the economic value of health interventions,
particularly pharmaceuticals. This analytical
approach enables policymakers to prioritize
healthcare investments that maximize population
health while minimizing financial burdens [71].

Role in Formulary Management and

Reimbursement

One of the most widespread applications of
pharmacoeconomic data is in formulary decision-
making. By comparing the cost-effectiveness and
budget impact of medications, national and
regional health authorities can determine which
drugs should be included in essential medicine
lists and public health insurance formularies.
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Agencies such as the National Institute for Health
and Care Excellence (NICE) in the UK use
pharmacoeconomic  evaluations,  specifically
Quality-Adjusted Life Years (QALYs) and
Incremental Cost-Effectiveness Ratios (ICERs), to
make reimbursement decisions that ensure value
for money [72].

The QALY allows policymakers to compare a
wide range of interventions on a common scale
that integrates both length and quality of life.
Interventions that fall below a predetermined cost-
per-QALY threshold are considered cost-effective
and may be funded through public systems [73].

Application in Low- and Middle-Income
Countries (LMICs)
In resource-constrained settings,

pharmacoeconomic analysis helps governments
prioritize limited health budgets by focusing on
interventions that offer the greatest benefit at the
lowest cost. The WHO Model List of Essential
Medicines 1is a prominent example of
Pharmacoeconomics in action. This list guides
national procurement decisions by highlighting
essential drugs that provide significant public
health benefits and are cost-effective across

diverse economic settings [74].

For example, antimalarial therapies, ARVs for
HIV, and oral rehydration solutions have all been
promoted based on favourable cost-effectiveness
profiles in LMICs. These decisions have saved
millions of lives while optimizing donor and
public funds [75].

Informing Immunization Policy and Disease
Prevention

Pharmacoeconomics plays an increasingly pivotal
role in vaccine policy. Economic evaluations

support decisions on vaccine introduction,
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schedule optimization, and target population
selection. The adoption of HPV wvaccines,
pneumococcal conjugate vaccines (PCV), and
rotavirus vaccines in national immunization
programs often backed by studies
demonstrating high health impact and favourable

was

cost-utility ratios [76].

In the United States, the Advisory Committee on
Immunization Practices (ACIP) considers cost-
effectiveness data in recommending new vaccines.
Similarly, Gavi, the Vaccine Alliance, uses
economic modelling to determine which countries
qualify for vaccine subsidies, ensuring high-value
vaccines reach the most vulnerable populations
[77].

Role in Chronic Disease and Mental Health
Management

Chronic diseases, such as hypertension, diabetes,
asthma, and mental illnesses, require sustained
treatment over the lifetime of the patient.
Pharmacoeconomic  evaluations that
therapies selected for these conditions are both
clinically effective and financially justifiable over
the long term. For instance, multiple cost-
effectiveness  studies have  shown  that
antihypertensive medications significantly reduce
the risk of stroke, heart failure, and mortality,
resulting in positive net economic benefits even in
older populations [78].

ensure

In mental health, pharmacoeconomic analyses
have supported the integration of antidepressants,
cognitive behavioural therapy, and community-
based psychosocial interventions into public
programs. These interventions, though initially
costly, have been shown to reduce hospitalization,
increase workforce participation, and improve
long-term patient outcomes [79].
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Broader Applications in Health Technology
Assessment (HTA)

Beyond pharmaceuticals, Pharmacoeconomics
forms a core component of Health Technology
Assessment (HTA). HTA evaluates medical
devices, diagnostic tests, surgical techniques, and
digital health tools in terms of their safety,
efficacy, cost-effectiveness, and social impact.
Countries such as Canada (CADTH), Australia
(PBAC), and South Korea (NECA) routinely use
HTA to inform nationwide health decisions [80].

For example, pharmacoeconomic modelling has
supported the adoption of telemedicine platforms,
especially in rural regions, by demonstrating their
cost savings related to travel, hospital admissions,
and lost productivity. Similarly, point-of-care
diagnostics for tuberculosis or HIV have been
widely adopted in LMICs due to their favourable
cost-benefit profiles [81].

Integration into Universal Health Coverage
(UHC) Frameworks

Pharmacoeconomic principles have been integral
to the design of health benefits packages in
universal health coverage schemes. Countries such
as Thailand, Mexico, and Colombia use cost-
effectiveness data to decide which services to
include in publicly funded insurance schemes.
This ensures financial protection, health equity,
and efficient allocation of resources [82].

For example, Thailand’s National Health Security
Office (NHSO) uses pharmacoeconomic analysis
to evaluate new interventions before inclusion in
the UHC benefit package. Only services that meet
both clinical and economic thresholds are added,
ensuring the sustainability of the system [83].

Role in Global Health Funding and Price
Negotiation
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Global health donors and procurement agencies
also rely on pharmacoeconomic data to inform
funding decisions and price negotiations.
Organizations like The Global Fund, Gavi, and
Unit aid use cost-effectiveness analyses to allocate
funding to the most impactful interventions and to
negotiate tiered pricing with pharmaceutical
companies [84].

For example, pharmacoeconomic studies enabled
Gavi to secure low prices for pentavalent vaccines,
resulting in expanded access for children in low-
income These price reductions,
supported by data on disease burden and
intervention impact, allow for greater health return
on investment [85].

countries.

Challenges and Opportunities in
Implementation
Despite  its  increasing importance, the

implementation of Pharmacoeconomics faces
several challenges:

e Data limitations, especially in LMICs, make it
difficult to build locally relevant models.

e Lack of technical capacity in economic
modelling and analysis hinders evidence-
based decision-making.

e FEthical concerns may arise when economic
thresholds exclude high-cost treatments that
could benefit small patient populations.

e Political and institutional resistance may
obstruct the adoption of cost-based
prioritization in policy settings [86].

To address these issues, international
organizations such as the World Bank, ISPOR, and
WHO are investing in capacity-building programs,
including technical training, toolkits, and regional
centres of excellence in Pharmacoeconomics [87].
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Moreover, the use of real-world evidence (RWE),
big data, and machine learning algorithms is
improving the robustness and applicability of
pharmacoeconomic models, especially in fast-
evolving areas such as oncology and rare diseases
[88].

Challenges in Implementing Preventive
Strategies and Economic Evaluations:

Despite robust evidence supporting the value of
preventive medicine and Pharmacoeconomics, the
practical implementation of these approaches
remains fraught with numerous obstacles. These
challenges span economic, institutional, political,
technical, and sociocultural domains, and they
vary significantly between high-income and low-
(LMICs).
Recognizing and addressing these barriers is
essential for optimizing the health and economic
benefits of prevention-centred healthcare systems
[89].

and middle-income countries

Delayed Return on Investment

A key barrier to widespread adoption of preventive
strategies is the delayed return on investment
(ROI). Many preventive interventions, such as
childhood  vaccinations,  chronic  disease
screenings, and lifestyle modification programs,
require substantial upfront investments but yield
benefits that manifest over years or even decades.
This long-time horizon poses a challenge for
governments and institutions that operate on short-
term fiscal or electoral cycles, making prevention
a less attractive investment despite its cost-
effectiveness in the long run [90].

For instance, anti-obesity initiatives or diabetes
prevention programs reduce long-term
morbidity and healthcare costs, but the immediate
fiscal outlay and delayed benefits often deter
adequate funding and policy attention [91].

may
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Underfunding of Preventive Health Services

Preventive services remain underfunded globally,
despite clear evidence of their effectiveness. The
World Health Organization (WHO) reports that
many countries allocate less than 5% of their total
health budgets to prevention and public health,
with the vast majority directed toward curative and
hospital-based services [92]. This
persists even though preventive care often yields
greater cost savings per unit investment than
treatment, particularly for chronic diseases and
infectious disease control.

imbalance

Political and public pressure to increase
investment in high-profile curative services (e.g.,
cancer care, advanced surgeries) exacerbates the
neglect of prevention. Moreover, budgeting
structures that separate public health from clinical
care often silo funding streams and reduce

opportunities for integrated planning [93].

Limitations in Data and Economic Evaluation
Capacity

Robust pharmacoeconomic evaluations require
reliable, comprehensive data on costs, health
outcomes, disease burden, and resource use.
Unfortunately, many LMICs lack the health
information infrastructure and trained personnel to
generate such data. This deficiency undermines
the ability to conduct local economic evaluations
or adapt global models to country-specific
contexts [94].

Additionally, there is a shortage of trained health
economists, particularly in the public sector.
Without local expertise in economic modelling
and cost-effectiveness analysis, governments may
rely heavily on foreign consultants or generic
models that fail to capture local healthcare realities
[95].
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Health Inequities and Access Gaps

Preventive services often fail to reach
marginalized and wunderserved populations,
exacerbating health disparities. Structural barriers
including geographic isolation, poverty, low
health literacy, and cultural stigma limit access to
screenings, immunizations, and health promotion
services [96].

For example, rural communities may lack
transportation or healthcare facilities, while urban
slums may face infrastructural deficiencies. In
many cases, preventive strategies are designed
with a “one-size-fits-all” approach, which does not
account for diverse population needs, resulting in
inequitable outcomes [97].

Ensuring equity in preventive care requires
targeted outreach, community involvement, and
culturally sensitive service delivery models.

Resistance to Systemic Change

Another significant barrier is the resistance to
change from within the healthcare system itself.
Providers often receive incentives for curative
services, such as fee-for-service payments, rather
than for delivering preventive care. Additionally,
medical training curricula have traditionally
emphasized diagnosis and treatment over
prevention and public health, leading to a skills
and mindset gap among clinicians [98].

Institutions entrenched in reactive, treatment-
focused care are slow to adopt proactive strategies.
Without structural reforms such as outcome-based
reimbursement,  continuing  education  in
preventive medicine, and integration of public
health principles into practice prevention will
remain secondary to treatment [99].

Ethical and Political Considerations
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Pharmacoeconomic evaluations, while grounded
in data, sometimes generate ethical dilemmas.
Assigning monetary value to human life or
comparing interventions purely based on cost-
effectiveness can provoke public and political
resistance. For example, denying access to a costly
cancer drug due to low cost-effectiveness ratios
may be interpreted as prioritizing economics over
compassion [100].

Moreover, strategies
behavioural change (e.g., smoking bans, sugar
taxes) often face opposition on grounds of
individual liberty, cultural norms, or industry

preventive involving

lobbying. Politicians may avoid supporting such
measures for of alienating voters or
stakeholders, even when supported by economic
evidence [101].

fear

Commercial Influence and Misaligned
Incentives
The pharmaceutical industry’s influence on

healthcare priorities can create tensions between
commercial interests and public health goals.
High-revenue treatments often receive more
advocacy, research funding, and promotional
efforts compared to low-cost preventive
interventions. As a result, pharmaceutical
disproportionately focused on
curative rather than preventive therapies [102].

innovation is

In some cases, industry lobbying can skew
national formularies or coverage
decisions toward expensive medications with
marginal benefits. This undermines efforts to
implement cost-effective, preventive measures
grounded in pharmacoeconomic evaluations
[103].

insurance

Contextual Misalignment of Economic Models
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Many pharmacoeconomic models are developed
in high-income countries with different cost
structures, healthcare systems, and population
health profiles compared to LMICs. Applying
these models directly to LMIC contexts can lead to
misleading conclusions, poor policy choices, and
wasted resources [104].

Factors such as labour costs, availability of
infrastructure, disease prevalence, and cultural
preferences must be incorporated into local
pharmacoeconomic assessments. This requires
context-specific data, stakeholder involvement,
and sensitivity analyses to adapt global models
appropriately [105].

Strategies to Overcome

Barriers

Implementation

To overcome these challenges, a multi-pronged
strategy is essential:

e Increase public health financing:
Governments should reallocate a greater share
of health budgets toward preventive services
and surveillance systems.

e Build local capacity: Invest in health
economic training, academic research
infrastructure, and technical collaboration to
improve local evaluation capabilities.

e Promote equity: Design targeted outreach
programs and subsidized services for
underserved populations.

e Align incentives: Shift provider
reimbursement models to reward prevention
and outcomes rather than volume of services.

e Engage stakeholders: Foster public support,
involve community leaders, and engage civil
society to build trust and acceptance.

e Improve transparency and ethics: Use open
data and ethical guidelines to inform
pharmacoeconomic  decision-making and
build public confidence [106].
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Future Directions and Global Implications:

The future of sustainable healthcare systems
depends
medicine and

heavily on advancing preventive
integrating pharmacoeconomic
principles at every level of health planning and
implementation. As countries face increasing
burdens of chronic diseases, aging populations,
and economic constraints, a strategic shift from
treatment to prevention becomes not just a choice

but a necessity [107].

One of the most important future directions is the
adoption of digital health technologies. Mobile
health (mHealth), telemedicine, wearable devices,
electronic health records (EHRs) offer
powerful platforms for delivering preventive care,

and

monitoring health behaviours, and conducting
real-time pharmacoeconomic assessments. For
example, Al-driven predictive analytics can
identify at-risk individuals and allow for timely
interventions, reducing hospitalizations and

treatment costs [108].

Personalized medicine and genomics are also
expected to revolutionize prevention by enabling
more precise risk stratification and targeted
preventive strategies. Pharmacogenomics can help
tailor drug therapies that prevent adverse events
and improve cost-effectiveness. Soon, integrating
genomic  screening  into health
packages may become routine, especially in high-
income countries [109].

preventive

Another major trend is the global harmonization of
health technology assessment (HTA) processes.
By sharing data, methodologies, and best
practices, countries can streamline evaluation and
avoid duplication of work. This would enhance
decision-making efficiency  and
resource allocation globally.
Organizations like the International Network of
Agencies for HTA (INAHTA) and the Global

ensure
consistency in
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Assessment

Network

(GHTAN) are leading this effort [110].

Table 4 : Examples of Countries Implementing Preventive Strategies with Pharmacoeconomic Support.

Country Program/Agency Focus Area Key Outcome Reference
Thailand HITAP/UCS HPYV screening, cost- Improved screening [103]
effectiveness cost-efficiency
UK NICE HTA, QALY-based decisions Rational and equitable [104]
resource use
Brazil FHS + Bolsa Community-based primary Reduced infant [105]
Familia care mortality, equity gains
Rwanda CHWs + Insurance | Immunization, maternal health | $21 return per $1 spent [106]
Canada Cost-utility Zoster vaccine, chronic Lower hospitalizations, [107]
evaluations disease better outcomes
India Ayushman Bharat + | NCD prevention, screenings Early disease detection [108]
HWCs
South Korea NHIS Screening Biennial checkups Decline in NCD-related [109]
mortality
Vietnam WHO PEN Cost-effective NCD Reduced premature [110]
management CVD mortality

Investment in preventive infrastructure including
community health workers, vaccination centres,
and early screening facilities is projected to grow.
Countries are realizing the need for long-term
funding models, including public-private
partnerships, sin taxes, and insurance schemes
dedicated to prevention. Innovative financing
mechanisms such as social impact bonds and
results-based financing are being explored to scale
up preventive interventions [111].

In low- and middle-income countries, expanding
universal health coverage (UHC) to include
preventive services 1is crucial. International
organizations such as WHO, Gavi, and the World
Bank are working with governments to integrate
cost-effective prevention into health benefit
packages. A growing body of evidence suggests
that even minimal investments in preventive
services can yield significant economic and health
returns in these regions [112].

On a global scale, climate change and urbanization
are emerging as key drivers influencing health
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systems. Environmental hazards, air pollution, and
unhealthy urban lifestyles are contributing to the
growing burden of NCDs. Future preventive
strategies must adopt a “Health in All Policies”
(HiAP) approach that links public health with
urban planning, environmental protection, and
transportation policies [113].

Equity-focused prevention will also be central to
sustainable health. Targeting social determinants
of health such as education, housing, nutrition, and
employment through cross-sector collaborations
will be key to reducing disparities and achieving
inclusive healthcare outcomes. Programs like
Brazil’s Bolsa Familia and India’s Ayushman
Bharat demonstrate the value of integrating health
with social welfare strategies [114].

Academic institutions and think tanks will play a
pivotal role in training the next generation of
health economists, public health leaders, and data
scientists. Interdisciplinary education that merges
clinical knowledge with economics, ethics, and
technology will prepare future professionals to
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design and implement prevention-oriented health
systems [115].

Finally, global political commitment is essential.
High-level advocacy, such as the United Nations
Sustainable Development Goals (especially SDG
3: Good Health and Well-being), provides a
framework for collaborative action. Countries
policies with global
and ensure accountability in
implementing preventive and economic health
reforms [116].

must align national

commitments

In summary, the integration of preventive
medicine and Pharmacoeconomics into health
systems is not merely an option it is an imperative
for long-term health security and fiscal
sustainability. =~ With  coordinated  efforts,
innovative solutions, and equitable policies, the
global community can transform health systems to
be proactive, efficient, and resilient in the face of
future challenges [117].

Case Studies and Real-World Applications:

Case studies across the globe offer compelling
evidence of the effectiveness of preventive
medicine and Pharmacoeconomics in action.
These real-world applications help demonstrate
how strategic health interventions can lead to
substantial cost savings, improved health
outcomes, and more resilient health systems.

Thailand’s Universal Coverage Scheme (UCS)
recognized example of how
Pharmacoeconomics informs national health
decisions. The Health Intervention and
Technology Assessment Program (HITAP) has
integrated cost-effectiveness analyses into the
country’s decision-making process, resulting in
the adoption of essential and affordable health
interventions. Through this system, Thailand
introduced cervical cancer screening using HPV

is a widely
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DNA testing, demonstrating that it was more cost-
effective and lifesaving than older methods [118].

In the United Kingdom, the National Institute for
Health, and Care Excellence (NICE) has applied
pharmacoeconomic principles for decades. NICE
recommendations determine which technologies
and drugs are available under the National Health
Service (NHS), ensuring that only interventions
offering sufficient value per QALY (Quality-
Adjusted Life Year) are funded. This has made the
UK’s healthcare system one of the most
economically rational and equitable in the world
[119].

Rwanda’s health system reform serves as a
model for low-income countries. Despite limited
resources, dramatically improved
vaccination coverage, maternal health, and access
to essential services through community health
workers and results-based financing. A study
showed that every dollar spent on immunization
generated $21 in economic returns, highlighting

Rwanda

the power of preventive investment [120].

Brazil’s Family Health Strategy (FHS),
integrated with the Bolsa Familia program,
significantly reduced hospitalizations due to
conditions sensitive to primary care. By deploying
multidisciplinary ~ teams  to  underserved
communities and linking social support with
health services, Brazil created a model where
preventive health and social welfare intersect
[121].

In Canada, cost-utility analyses are used to assess
vaccination programs and preventive medications
for chronic diseases. For instance, introducing the
zoster vaccine for older adults was shown to be
cost-effective in reducing the burden of herpes
zoster and post-herpetic neuralgia, resulting in
fewer hospital visits and better quality of life
[122].

971 |Page



Galla Naga Deepika, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 9, 947-981 |Review

India’s Ayushman Bharat program, launched in
2018, aims to strengthen primary health care
through Health and Wellness Centres (HWCs) and
provide financial protection via the Pradhan
Mantri Jan Arogya Yojana (PM-JAY). HWCs
deliver a broad range of preventive and promotive
services, including screenings for hypertension,
diabetes, and certain cancers. Studies have already
shown early detection leading to reduced costs and
better outcomes [123].

The U.S. Affordable Care Act (ACA) also
mandated coverage of preventive services without
cost-sharing. This led to increased uptake of
screenings, vaccines, and wellness visits. The
Centres for Medicare & Medicaid Services (CMS)
estimated that such provisions could save billions
over the long term by reducing emergency care
and hospitalizations [124].

Vietnam’s public health strategy, emphasizing
early detection and cost-effective treatment of
NCDs, has shown strong results. Supported by
international donors and guided by WHO’s
Package of Essential Noncommunicable (PEN)
Disease Interventions, the country reduced
premature deaths from cardiovascular diseases
while maintaining a low-cost, scalable model
[125].

In South Korea, the National Health Insurance
Service (NHIS) implements a mandatory biennial
health check-up program. These check-ups,
combined with health counselling and lifestyle
modification support, have been credited with
lowering national rates of obesity and diabetes-
related complications, making South Korea one of
the few high-income nations to effectively curb
NCD growth [126].

These diverse examples underscore the versatility
and necessity of preventive medicine and
Pharmacoeconomics. From high-income nations
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to low-resource settings, applying these disciplines
improves cost-efficiency, promotes equitable
access, and creates systems resilient to future
health crises.

Policy Recommendations and Actionable

Insights:

Translating the principles of preventive medicine
and Pharmacoeconomics into concrete policy
requires actionable, scalable,
informed strategies. The following
recommendations aim to guide governments,
public health authorities, and global institutions in
shaping more resilient and

and evidence-

economically
sustainable healthcare systems.

1. Increase Investment in Preventive Health
Services

Governments should earmark a larger portion of
healthcare budgets specifically for prevention.
This includes funding wvaccination programs,
screening services, nutrition initiatives, mental
health outreach, and health education. Evidence
suggests that even modest increases in preventive
health funding can yield large economic returns by
reducing disease burden and treatment costs [127].

2. Institutionalize Pharmacoeconomic
Evaluation in Policy-Making

Health Technology Assessment (HTA) bodies
should be established or strengthened to ensure
that cost-effectiveness analyses guide decisions
about which interventions are funded.
Policymakers should require pharmacoeconomic
justifications for the inclusion of treatments, drugs,
and technologies into national health benefit
packages [128].

3. Integrate Preventive Care into Universal
Health Coverage (UHC)
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Preventive services should be embedded within
primary healthcare and guaranteed as part of
national UHC schemes. Early diagnosis and risk
mitigation must be treated as essential services to
ensure that financial protection extends to long-
term health maintenance and disease prevention
[129].

4. Incentivize Providers for

Preventive Care

Delivering

Payment models must evolve to reward outcomes
rather than volume. Value-based healthcare
systems can offer financial incentives to providers
for preventive activities such as immunization
coverage, screening participation, and chronic
disease management, aligning clinician behaviour
with public health goals [130].

5. Develop National and Subnational Data
Systems

High-quality health and economic data are
essential to monitor the impact of preventive
measures and evaluate their cost-effectiveness.
Governments should invest in interoperable
electronic health records, national health surveys,
and cost databases to support evidence-based
planning [140].

6. Build Capacity in Health Economics and
Public Health

Countries should establish academic programs,

fellowships, and technical training in
Pharmacoeconomics and preventive medicine.
Strengthening local expertise ensures that

interventions are context-specific and sustainable
in the long run [141].

7. Promote Multisectoral Collaboration

Health outcomes are shaped by non-health sectors
such as education, environment, agriculture, and
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finance. A “Health in All Policies” approach
should be adopted where health impact
assessments become a standard part of cross-sector
decision-making [142].

8. Encourage International Partnerships and
Knowledge Sharing

Global agencies such as WHO, the World Bank,
and Gavi should support country-led efforts
through technical guidance, financial assistance,
and the dissemination of best practices. Regional
collaborations can facilitate capacity building and
promote policy convergence on prevention and
Pharmacoeconomics [143].

9. Ensure Equity in Prevention Efforts

Targeted programs should address the needs of
marginalized  populations  including
communities, informal workers,
minorities to avoid widening health disparities.
Social determinants must be incorporated into both
health strategy and economic
frameworks [144].

rural
and ethnic

evaluation

10. Institutionalize Monitoring, Evaluation,
and Accountability

Performance indicators should be tied to the
uptake and effectiveness of preventive services,
and pharmacoeconomic evaluation should be
embedded into routine policy review. Transparent
reporting fosters trust and promotes accountability
across all stakeholders [145].

Preventive medicine and Pharmacoeconomics are
not theoretical constructs they are pragmatic tools
that can guide countries toward achieving the
Sustainable = Development  Goals  (SDGs),
particularly Goal 3 on health and well-being.
Policymakers must act decisively, using these
tools to create health systems that are proactive,
patient-centred, and financially viable.
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CONCLUSION:

As global healthcare systems contend with the
dual challenges of rising non-communicable
diseases and constrained economic resources, the
integration of preventive medicine and
Pharmacoeconomics emerges as an essential
strategy for achieving long-term sustainability.
Preventive medicine emphasizes proactive health
promotion, early detection, and risk reduction,
thereby reducing disease incidence and severity.
Pharmacoeconomics, on the other hand, ensures
that healthcare investments yield maximum value
by identifying cost-effective interventions and
guiding equitable resource allocation.

Together, these disciplines offer a transformative
approach to healthcare shifting the focus from
reactive, high-cost treatment to proactive, value-
based care. Case studies from diverse global
contexts including Thailand, the UK, Rwanda, and
India demonstrate that investing in preventive
strategies not only improves population health
outcomes but also delivers significant economic
returns. These real-world successes underline the
practicality and efficacy of aligning preventive
care with economic evaluation.

However, widespread implementation faces
numerous challenges, including delayed return on
investment, political inertia, data limitations, and
health inequities. Overcoming these barriers
strong  political multisectoral
collaboration,  capacity-building in  health
economics, and a commitment to equity and

inclusivity in health service delivery.

requires will,

Looking forward, innovations in digital health,
personalized medicine, and global health
technology assessment offer promising avenues
for enhancing the reach and impact of preventive
Pharmacoeconomics. By embedding prevention
and economic evaluation into health policies,
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funding mechanisms, and clinical practice, nations
can build resilient healthcare systems capable of
withstanding future health and financial crises.

In conclusion, the convergence of preventive
medicine and Pharmacoeconomics represents a
paradigm shift necessary for global health
sustainability. It is not merely an academic ideal it
is a practical, evidence-based imperative to ensure
healthier populations, smarter spending, and
stronger health systems for generations to come.

REFERENCES

1. United Nations. (2019). World Population
Prospects. Department of Economic and
Social Affairs.

2. OECD. (2021). Health at a Glance: OECD
Indicators. OECD Publishing.

3. Hewitson, P., et al. (2007). Cochrane review
on screening for colorectal cancer. BMJ,
335(7618), 1186.

4. WHO. (2017). Tobacco control measures and
their impact on health.

5. Drummond, M. F., et al. (2008). Principles of
pharmacoeconomics in NICE evaluations.
Health Technology Assessment, 12(5), iii—iv,
1x—X, 1-244.

6. Teerawattananon, Y., et al. (2009). Use of
HTA in Thailand’s Universal Coverage
Scheme. BMJ Open, 9(1), €026292.

7. Ozawa, S., et al. (2016). Return on investment
from childhood immunization in low-income
countries. Health Affairs, 35(2), 199-207.

8. Levy, D. T. et al. (2018). The -cost-
effectiveness of tobacco control programs.
American Journal of Public Health, 108(4),
el—e7.

9. Gaziano, T. A., et al. (2005).
effectiveness of hypertension
Lancet, 365(9469), 217-223.

10. Juusola, J. L., et al. (2012). The cost-
effectiveness of PrEP for HIV prevention.

Cost-
screening.

974 |Page



11.

12.

13.

14.

15

16.

17.

18.

19.

20.

21.

22.

23.

Galla Naga Deepika, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 9, 947-981 |Review

Annals of Internal Medicine, 156(8), 541—
550.

GBD 2020 Collaborators. (2021). Global
Burden of Disease Study 2020. Lancet,
398(10303), 1209-1252.

World Economic Forum & Harvard School of
Public Health. (2011). The Global Economic
Burden of Non-communicable Diseases.
Centers for Medicare & Medicaid Services.
(2021). National Health Expenditure Data.
Trust for America’s Health. (2008).
Prevention for a Healthier America:
Investments in Disease Prevention.

. Chaloupka, F. J., et al. (2012). Tobacco

Control Program Cost-Effectiveness.
Tobacco Control, 21(2), 110-118.

WHO. (2017). Best Buys and Other
Recommended Interventions  for  the
Prevention and Control of NCDs.

Prinja, S., et al. (2020). Cost-effectiveness of
India’s Health and Wellness Centres. Indian J
Public Health, 64(1), 11-19.

Puska, P., et al. (2009). The North Karelia
Project: 30 Years of Results. Global
Cardiology Science and Practice, 2012(1),
25-37.

Last, J. M. (2001). A Dictionary of
Epidemiology. Oxford University Press.
WHO. (2017). WHO Report on the Global
Tobacco Epidemic.

Ozawa, S., et al. (2016). Return on investment
from childhood immunization in low- and
middle-income countries, 2011-20. Health
Affairs, 35(2), 199-207.

Lin, J. S., et al. (2016). Screening for
colorectal cancer: A review of the evidence
for the U.S. Preventive Services Task Force.
JAMA, 315(23), 2576-2594.

Anderson, L., et al. (2016). Exercise-based
cardiac rehabilitation for coronary heart
disease. Cochrane Database of Systematic
Reviews, (1).

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Carter, H. B. (2017). Prostate cancer
screening: What's new? Current Opinion in
Urology, 27(3), 205-209.

Ministry of Health and Family Welfare,
Government of India. (2020). Integrated
Disease Surveillance Programme (IDSP).
Drummond, M. F., et al. (2015). Methods for
the Economic Evaluation of Health Care
Programmes. Oxford University Press.
Neumann, P. J., & Sanders, G. D. (2017).
Cost-effectiveness analysis 2.0. New England
Journal of Medicine, 376(3), 203-205.
Glassman, A., et al. (2012). Priority-Setting in
Health: Building Institutions for Smarter

Public Spending. Center for Global
Development.
Rascati, K. L. (2013). Essentials of

Pharmacoeconomics. Wolters Kluwer Health.
Gray, A. M., et al. (2011). Applied Methods
of Cost-Effectiveness Analysis in Healthcare.
Oxford University Press.

NICE. (2013). Guide to the Methods of
Technology Appraisal. National Institute for
Health and Care Excellence.

Brouwer, W. B. F., et al. (2001). Valuing
health gains in monetary terms: CBA versus
CUA. Health Economics, 10(7), 679-687.
Mauskopf, J. A., et al. (2007). Conducting
budget impact analyses. Value in Health,
10(5), 336-347.

Briggs, A. H., et al. (2006). Decision
Modelling for Health Economic Evaluation.
Oxford University Press.

Sullivan, S. D., et al. (2014). Budget impact
analysis principles of good practice. Value in
Health, 17(1), 5-14.

Phelps, C. E. (2017). Health Economics.
Routledge.

Kohli, M., et al. (2021). Real-world evidence
and cost-effectiveness of COVID-19
vaccination. Vaccine, 39(47), 7019-7026.

975|Page



38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Galla Naga Deepika, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 9, 947-981 |Review

Prinja, S., et al. (2018). HTA in India: A
landscape  analysis. = Applied  Health
Economics and Health Policy, 16(2), 269—
276.

Muennig, P., & Bounthavong, M. (2016).
Cost-Effectiveness Analysis in Health: A
Practical Approach. Jossey-Bass.

Goldie, S. J., et al. (2005). Cost-effectiveness
of cervical screening
developing countries. New England Journal of
Medicine, 353(20), 2158-2168.

Ozawa, S., et al. (2016). Return on investment
from childhood immunization in low- and

cancer in five

middle-income countries, 2011-20. Health
Affairs, 35(2), 199-207.

World Health Organization. (2019). WHO
Report on the Global Tobacco Epidemic.
Geneva: WHO.

Herman, W. H., et al. (2005). The cost-
effectiveness of lifestyle modification or
metformin in preventing type 2 diabetes.
Annals of Internal Medicine, 142(5), 323—
332.

Ehreth, J. (2003). The global value of
vaccination. Vaccine, 21(7-8), 596—600.
Long, M. W., et al. (2015). Cost-effectiveness
of a sugar-sweetened beverage excise tax in
the U.S. American Journal of Preventive
Medicine, 49(1), 112—123.

Chaloupka, F. J., et al. (2012). Tobacco taxes
as a tobacco control strategy. Tobacco
Control, 21(2), 172-180.

Horton, S., et al. (2010). Scaling up nutrition:
What will it cost? World Bank Publications.
Baicker, K., Cutler, D., & Song, Z. (2010).
Workplace wellness programs can generate
savings. Health Affairs, 29(2), 304-311.
Reiter, P. L., et al. (2013). School-based HPV

vaccination programs. Vaccine, 31(34),
4033-4037.
Masters, R., et al. (2017). Return on

investment of public health interventions: A

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

systematic review. Journal of Epidemiology
& Community Health, 71(8), 827-834.
Kristensen, F. B., et al. (2009). HTA in
Europe: An initiative to facilitate evidence-
based policy-making. Health Policy, 91(1), 1-
3.

Public Health Agency of Canada. (2021).
Preventing  chronic strategic
framework. Government of Canada.

Jamison, D. T., et al. (2013). Global health
2035: A world converging within a
generation. The Lancet, 382(9908), 1898—
1955.

World Health Organization. (2021). WHO
Framework Convention on Tobacco Control.
Geneva: WHO.

Colchero, M. A., et al. (2016). Beverage
purchases from stores in Mexico under the
excise tax on sugar-sweetened beverages.
BMJ, 352, h6704.

Sallis, J. F., et al. (2016). Physical activity in
relation to urban environments in 14 cities
worldwide. The Lancet, 387(10034), 2207—
2217.

Tangcharoensathien, V., et al. (2018). Health-
financing reforms in Southeast Asia:
Challenges in achieving universal coverage.
The Lancet, 391(10136), 1187-1194.

disease

Tantivess, S., et al. (2017). Thailand’s
Universal Health  Coverage  Scheme:
Achievements and challenges. Health

Systems & Reform, 3(3), 203-213.

Macinko, J., et al. (2006). The impact of
primary healthcare and family health strategy
on health indicators in Brazil. Journal of
Ambulatory Care Management, 29(4), 315—
325.

World  Health  Organization.  (1978).
Declaration of Alma-Ata. International
Conference on Primary Health Care, USSR.
Puska, P., et al. (2009). The North Karelia
Project: From North Karelia to national

976 |Page



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Galla Naga Deepika, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 9, 947-981 |Review

action. Global Health Promotion, 16(1), 23—
26.

Yarnall, K. S., et al. (2003). Primary care: Is
there enough time for prevention? American
Journal of Public Health, 93(4), 635-641.
Doran, T., et al. (2011). The impact of pay-
for-performance on mortality in England: A
retrospective cohort study. BMJ, 342, d108.
Song, Z., et al. (2014). Changes in health care
spending and quality 4 years into global
payment. New England Journal of Medicine,
371(18), 1704-1714.

WHO & UN-Habitat. (2010). Hidden cities:
Unmasking and overcoming health inequities
in urban settings. Geneva: WHO.
Binagwaho, A., et al. (2014). Rwanda 20
years on: Investing in life. The Lancet,
384(9940), 371-375.

Wang, C. J., et al. (2018). Big data in
healthcare: Applications and challenges.
Journal of Public Health Policy, 39(3), 283—
295.

Drummond, M. F., et al. (2015). Methods for
the Economic Evaluation of Health Care
Programmes. 4th ed. Oxford University Press.
Gostin, L. O., et al. (2019). The politics of
public health policy. The Lancet Public
Health, 4(10), e495—e496.

Kickbusch, 1., & Gleicher, D. (2012).
Governance for health in the 21st century.
Copenhagen: WHO Regional Office for
Europe.

Drummond, M., et al. (2015). Methods for the
Economic Evaluation of Health Care
Programmes. 4th ed. Oxford University Press.
NICE. (2022). Guide to the methods of
technology appraisal. National Institute for
Health and Care Excellence, UK.

Weinstein, M. C., & Stason, W. B. (1977).
Foundations of cost-effectiveness analysis for
health and medical practices. New England
Journal of Medicine, 296(13), 716-721.

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

74.

75.

76.

T7.

78

79.

80.

81.

82.

83.

&4.

85.

World Health Organization. (2023). WHO
Model List of Essential Medicines. Geneva:
WHO.

Laxminarayan, R., et al. (2006). Economic
benefits of malaria elimination: Evidence
from global studies. The Lancet, 367(9518),
1443—-1448.

Jit, M., et al. (2014). The cost-effectiveness of
with
different levels of child mortality. Vaccine,
32(19), A66—A74.

Gavi, the Vaccine Alliance. (2021). Vaccine
Investment Strategy 2021-2025.

rotavirus vaccination 1in countries

. Chobanian, A. V., et al. (2003). The Seventh

Report of the Joint National Committee on
Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure. JAMA,
289(19), 2560-2572.

Knapp, M., & McDaid, D. (2009). Making the
case for investing in mental health in Europe.
World Psychiatry, 8(2), 100-102.

O’Rourke, B., (2020). The new
definition of health technology assessment: A
milestone in international collaboration.
International ~ Journal of  Technology
Assessment in Health Care, 36(3), 187-190.
Pai, M, et al. (2012). Point-of-care testing for
infectious diseases: Diversity, complexity,
and barriers in low- and middle-income
countries. PLoS Medicine, 9(9), e1001306.
Glassman, A., etal. (2017). What’s In, What’s
Out: Designing Benefits for Universal Health
Coverage. Brookings Institution Press.
Tantivess, S., et al. (2012). Using health
technology assessment to inform drug
coverage decisions in Thailand: An overview
of the process and key challenges. Health
Research Policy and Systems, 10(1), 15.

The Global Fund. (2022). Value for Money
and Sustainability Report.

Gavi. (2020). The economic case for vaccines:
Delivering vaccines with impact and equity.

et al.

977 |Page



86.

87.

88.

9.

90.

91.

92.

93.

94.

95.

96.

Galla Naga Deepika, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 9, 947-981 |Review

Baltussen, R., et al. (2016). Making fair
choices on the path to universal health
coverage. Bulletin of the WHO, 94(6), 423—
431.

ISPOR. (2023). Global Health Economics
and Outcomes Research Training Programs.
Makady, A., (2017). Real-world
evidence for health technology assessment of
pharmaceuticals: An international
perspective. Value in Health, 20(9), 1189—
1196.

Jamison, D. T., et al. (2013). Global Health
2035: A World Converging within a
Generation. The Lancet, 382(9908), 1898—
1955.

Masters, R., (2017).
investment of public health interventions: A
systematic review. Journal of Epidemiology
& Community Health, 71(8), 827-834.
Ginsberg, G. M., & Lim, S. S. (2018).
Advancing the case for prevention: A review
of  the
communicable disease interventions in
LMICs. BMC Public Health, 18(1), 1-10.
WHO. (2022). Global Spending on Health:
Rising to the Pandemic’s Challenges. Geneva:
World Health Organization.

Nugent, R. (2016). A Chronology of Global
Assistance for NCDs. Center for Global
Development.

Baltussen, R., et al. (2019). Making
investment decisions in global health: A
review of the economic evaluation literature.
Health Policy and Planning, 34(9), 636—-643.
Teerawattananon, Y., et al. (2014). Health
Technology Assessment Capacity
Development in Low- and Middle-Income
Countries: Experiences from the International
Unit of HITAP. F1000Research, 3, 154.
Marmot, M., et al. (2008). Closing the gap in
a generation: Health equity through action on

et al.

et al. Return on

cost-effectiveness of non-

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

the social determinants of health. The Lancet,
372(9650), 1661-1669.

97. Peters, D. H., et al. (2008). Poverty and access
to health care in developing countries. Annals
of the New York Academy of Sciences,
1136(1), 161-171.

98. Woolf, S. H., & Aron, L. (2013). U.S. Health
in International Perspective: Shorter Lives,
Poorer Health. National Academies Press.

99. Berwick, D. M., et al. (2008). The Triple Aim:
Care, Health, and Cost. Health Affairs, 27(3),
759-769.

100. Ubel, P. A., & Loewenstein, G. (1996).
Distributing The
reasoning of the general public. Social
Science & Medicine, 42(7), 1049-1055.

101.  Brownell, K. D., & Warner, K. E. (2009).
The Perils of Ignoring History: Big Tobacco
Played Dirty and Millions Died. How Similar
is Big Food? The Milbank Quarterly, 87(1),
259-294.

102. Light, D. W., & Lexchin, J. (2012).
Pharmaceutical research and development:
what do we get for all that money? BMJ, 345,
e4348.

103.  Morgan, S. G., et al. (2011). The impact
of pharmaceutical industry funding on cost-
effectiveness analysis. Health Affairs, 30(11),
2220-22217.

104. Neumann, P. J., et al. (2010). Are
pharmaceuticals cost-effective? A review of
the evidence. Health Affairs, 29(1), 92-98.

105. Bishai, D., et al. (2016). Modeling the
returns on public health investment in LMICs.
Health Systems & Reform, 2(2), 101-108.

106.  Chalkidou, K., et al. (2017). The future of
health technology assessment in a global
context. The Lancet, 390(10099), 2319-2321.

107. World Health Organization. Global Health
and Aging. National Institute on Aging,
National Institutes of Health, U.S. Department
of Health and Human Services, 2011.

scarce livers: moral

978 |Page



Galla Naga Deepika, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 9, 947-981 |Review

108. Kumar S, Nilsen WJ, Abernethy A, et al.
Mobile health technology evaluation: the
mHealth evidence workshop. American
Journal of Preventive Medicine.
2013;45(2):228-236.

109. Ginsburg GS, Willard HF. Genomic and
personalized medicine:
applications. Translational
2009;154(6):277-287.

110. Kiristensen FB, Husereau D, Hui¢ M, et al.
Identifying the need for good practices in
health technology assessment: summary of
the ISPOR HTA Council Working Group
Report. Value in Health. 2019;22(1):13-20.

111. Masters R, Anwar E, Collins B, Cookson
R, Capewell S. Return on investment of public
health interventions: a systematic review.
Journal of Epidemiology and Community
Health. 2017;71(8):827-834.

112. Jamison DT, Summers LH, Alleyne G, et
al. Global health 2035: a world converging

foundations and
Research.

within a  generation. The  Lancet.
2013;382(9908):1898—-1955.

113. Haines A, Ebi K. The imperative for
climate action to protect health. New England
Journal of Medicine. 2019;380(3):263-273.

114. Rasella D, Aquino R, Santos CA, Paes-
Sousa R, Barreto ML. Effect of a conditional
cash transfer programme on childhood
mortality: a nationwide analysis of Brazilian
municipalities. The Lancet.
2013;382(9886):57-64.

115. Teixeira L, Kringos D, Kruse F, Klazinga
NS. Mapping health care systems: a policy
relevant analytic framework for comparative
studies. Health Policy. 2013;113(1-2):20-37.

116. United Nations. Transforming Our World:
The 2030 Agenda for Sustainable
Development. A/RES/70/1. 2015.

117. Brownson RC, Chriqui JF, Stamatakis KA.

Understanding evidence-based public health

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

policy. American Journal of Public Health.
2009;99(9):1576—1583.

118. Teerawattananon, Y., Tantivess, S.,
Yothasamut, J., Kingkaew, P., & Chaisiri, K.
(2009). Historical development of health
technology Thailand.
International ~ Journal of  Technology
Assessment in Health Care, 25(S1), 241-252.

119. Drummond, M. F., Sculpher, M. J,
Claxton, K., Stoddart, G. L., & Torrance, G.
W. (2015). Methods for the economic
evaluation of health care programmes (4th
ed.). Oxford University Press.

120. Binagwaho, A., Farmer, P. E,
Nsanzimana, S., Karema, C., Gasana, M., de
Dieu Ngirabega, J., ... & Drobac, P. C. (2014).
Rwanda 20 years on: Investing in life. The
Lancet, 384(9940), 371-375.

121.  Macinko, J., & Harris, M. J. (2015).
Brazil’s Family Health Strategy—delivering

assessment in

community-based primary care in a universal
health system. New England Journal of
Medicine, 372(23), 2177-2181.

122.  Brisson, M., Edmunds, W. J., Law, B.,
Gay, N. J., Walld, R., & De Serres, G. (2009).
Epidemiology of herpes zoster and evaluation
of the cost-effectiveness of vaccination.
CMAJ, 180(6), 573-579.

123.  Prinja, S., Bahuguna, P., Gupta, R.,
Sharma, A., & Aggarwal, A. K. (2019). Role
of health technology assessment in informing
Ayushman Bharat—India’s flagship health
insurance scheme. Indian Journal of
Community Medicine, 44(2), 77-80.

124.  U.S. Department of Health and Human
Services. (2012). The Affordable Care Act:
Advancing the health of women and children.
https://aspe.hhs.gov/reports/affordable-care-
act-advancing-health-women-children

125.  World Health Organization. (2010).
Package of essential noncommunicable (PEN)
disease interventions for primary health care

979 |Page



Galla Naga Deepika, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 9, 947-981 |Review

in low-resource settings. World Health
Organization.

126. Lee, H., Lee, J. H., Lim, N. K., & Park,
H. Y. (2020). Impact of a national health
screening program on lifestyle changes:
Findings from a nationwide cohort study in
Korea. Preventive Medicine, 132, 105988.

127. World Health Organization. (2020).
Global Spending oWorld Health
Organization. (2018). Health in All Policies:
Training Manual. Geneva: WHO.

128. Tangcharoensathien, V., et al. (2018).
Health systems development in Thailand: a
solid platform for successful implementation
of universal health
391(10126), 1205-1223.

129.  'WHO Framework Convention on Tobacco
Control. (2005). Parties and implementation
reports. Geneva: WHO.

130. Starfield, B., Shi, L., & Macinko, J. (2005).
Contribution of primary care to health systems
and health. Milbank Quarterly, 83(3), 457—
502.

131. Eijkenaar, F. (2013). Pay for performance
in health care: an international overview of
initiatives. Medical Care Research and
Review, 70(5), 594-604.

132. Rutter, H., et al. (2017). The need for a
complex systems model of evidence for public
health. Lancet, 390(10112), 2602-2604.

133. World Health Organization. (2013).
Global Action Plan for the Prevention and
Control of Noncommunicable Diseases 2013—
2020.

134. Rechel, B., et al. (2018). Organization and
financing of public health services in Europe:
Country reports. European Observatory on
Health Systems and Policies.

135. Brownson, R. C., et al. (2006). Evidence-
based public health policy and practice:
promises and limits. Health Affairs, 25(4),
969-978.

coverage. Lancet,

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

136. Kickbusch, 1., & Gleicher, D. (2012).
Governance for health in the 21st century.
World Health Organization Regional Office
for Europe.

137. Drummond, M., (2008). Key
principles for the improved conduct of health
technology
allocation decisions. International Journal of
Technology Assessment in Health Care,
24(3), 244-258.

138. National Institute for Health and Care
Excellence (NICE). (2013). Guide to the
Methods of Technology Appraisal.

139. World Health Organization. (2021). WHO
Model List of Essential Medicines — 22nd
List.

140. Kim, S. Y., et al. (2008). Health and
economic impact of rotavirus vaccination in
GAVI-eligible countries. BMC Public Health,
8(1), 1-9.

141. Gaziano, T. A., et al. (2005). Cost-
effectiveness

et al.

assessments for resource

analysis of hypertension
guidelines in sub-Saharan Africa. Lancet,
365(9479), 1753-1759.

142. Oortwijn, W., et al. (2021). Health
technology assessment in the European
Union: The next frontier. Health Policy,
125(2), 130-134.

143. Glassman, A., Giedion, U., & Sakuma, Y.
(2016). Defining a health benefits package:
What are the necessary processes? Center for
Global Development Working Paper 448.

144. Gavi, the Vaccine Alliance. (2020).
Annual Progress Report.

145. Neumann, P. J., & Cohen, J. T. (2018).
Measuring the value of prescription drugs.
New England Journal of Medicine, 378(23),
2153-2155.

980 |Page



Galla Naga Deepika, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 9, 947-981 |Review

HOW TO CITE: Galla Naga Deepika, Bandi Aasritha,
Dasari Cherishma Sri, Dr. Adusumalli Surendra,
Preventive Medicine and Pharmacoeconomics: Shaping
Sustainable Healthcare Systems Worldwide, Int. J. of
Pharm. Sci., 2025, Vol 3, Issue 9, 947-981.
https://doi.org/10.5281/zenodo.17078136

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

981 |Page



