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Abstract: Background: Balochistan, Pakistan's largest province, grapples with profound health 
economics challenges, including inadequate healthcare infrastructure, high treatment costs, and 
limited access to quality care, particularly in rural areas. Despite recent policy initiatives, such as the 
Balochistan Health Card Program launched in November 2023, the region continues to face 
significant disparities in healthcare access and outcomes. Objective: This review aims to critically 
examine the prevailing health economics issues in Balochistan, assess the effectiveness of current 
interventions, and propose evidence-based strategies to enhance healthcare accessibility and equity 
in the province. Methods: A comprehensive literature review was conducted, encompassing peer-
reviewed articles, government reports, and reputable news sources published between 2023 and 
2025. Key databases such as PubMed, Scopus, and regional publications were utilized to gather 
relevant data. Studies focusing on healthcare infrastructure, financing mechanisms, and policy 
interventions in Balochistan were prioritized. Findings: The review identifies several critical issues: ∙ 
High Healthcare Costs: Despite the introduction of the health card program, many residents remain 
unaware or face administrative barriers, limiting its reach. ∙ Inadequate Infrastructure: 
Approximately 62% of healthcare facilities are partially damaged, with 47% only partially functional, 
and 16% partially accessible. ∙ Workforce Shortages: The doctor-to-patient ratio stands at 1:1,000, and 
the nurse-to-patient ratio is 1:50, indicating a severe shortage of healthcare professionals. ∙ Limited 
Access: Geographical isolation and poor transportation further hinder access to healthcare services, 
especially in rural areas. Conclusion: Addressing Balochistan's health economics challenges 
necessitates a multifaceted approach, including: Enhancing Awareness and Accessibility: 
Implementing robust information campaigns to educate the public about available health services 
and insurance programs. Infrastructure Development: Investing in the repair and modernization of 
healthcare facilities to improve service delivery. Workforce Expansion: Recruiting and training 
healthcare professionals to meet the growing demand for services. Policy Reforms: Strengthening 
public-private partnerships and ensuring equitable distribution of healthcare resources. By adopting 
these strategies, Balochistan can move towards achieving universal health coverage and improving 
the overall health outcomes of its population. 

Keywords: health economics; Balochistan Healthcare; cost-effectiveness analysis (CEA); healthcare 
financing; universal health coverage (UHC); health policy; public-private partnerships (PPP); health 
insurance; rural health access; health equity; economic evaluation; preventive healthcare; health 
interventions; out-of-pocket spending (OOP); non-communicable diseases (NCDs) 
 

1. Introduction 

Health Economics and Its Relevance 

Health economics is a branch of economics that focuses on how healthcare resources are 
allocated, how healthcare systems function, and how different economic factors impact health 
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outcomes. It examines the efficiency, effectiveness, and equity of healthcare services, as well as the 
behaviors of individuals, healthcare providers, and governments in the face of limited resources. 
Health economics plays a crucial role in guiding policy decisions, evaluating health interventions, 
and ensuring that health systems deliver the best possible outcomes within budgetary constraints. 
The field encompasses various aspects such as cost-effectiveness analysis, economic evaluation of 
health interventions, healthcare financing, and access to care. 

Context of the Review Topic 

In recent years, health economics has gained increasing importance as countries face rising 
healthcare costs, the demand for better quality of care, and growing pressure to meet the health needs 
of aging and underserved populations. These challenges are particularly pronounced in low- and 
middle-income regions, where limited resources exacerbate disparities in healthcare access. In the 
case of Balochistan, Pakistan’s largest province, the health system faces unique economic challenges, 
such as high treatment costs, inadequate infrastructure, and limited healthcare workforce, 
compounded by widespread poverty and geographical isolation. 

Balochistan’s healthcare system is grappling with inefficiencies in service delivery and poor 
health outcomes, especially in rural areas. The introduction of health financing initiatives like the 
health card program is an attempt to alleviate some of these pressures. However, gaps remain in the 
accessibility, affordability, and quality of care. This review aims to examine the economic factors 
influencing health outcomes in Balochistan and propose evidence-based solutions to improve 
healthcare efficiency and equity in the province. 

Research Questions and Objectives 

This review seeks to explore the following questions: 
1. What are the main health economics challenges facing Balochistan, particularly in terms of 

healthcare access, costs, and infrastructure? 
2. How effective are current government programs, such as the health card initiative, in addressing 

these challenges? 
3. What are the potential policy interventions that could improve healthcare accessibility, 

affordability, and quality in the province? 
The objective of this review is to provide a comprehensive analysis of the economic factors 

contributing to healthcare disparities in Balochistan, evaluate the success of current interventions, 
and propose actionable policy recommendations. 

Scope of the Review 

The review focuses on the health economics issues in Balochistan, specifically between the years 
2023 and 2025. It covers a range of topics, including healthcare costs, infrastructure, workforce 
shortages, public health programs, and the implementation of the health card program. The 
geographical scope is confined to the province of Balochistan, with a particular emphasis on rural 
areas where healthcare access is most limited. The review incorporates both qualitative and 
quantitative data from government reports, peer-reviewed literature, and other authoritative sources 
to provide an up-to-date and comprehensive understanding of the region's health economics 
challenges. 

By delving into these issues, this review aims to contribute to the broader discourse on 
improving healthcare systems in underserved regions and inform policy decisions that could 
positively impact public health outcomes in Balochistan. 

2. Methodology 

Databases Used 

To ensure a comprehensive and robust review, the following databases were used to gather 
relevant literature: 
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• PubMed: A leading database for healthcare and medical literature, providing access to peer-
reviewed articles, clinical studies, and health policy documents. 

• EconLit: A comprehensive resource for economic literature, particularly focused on economic 
theories, models, and empirical studies in health economics. 

• JSTOR: A multidisciplinary archive that includes journals on economics, health policy, and 
social sciences. 

• Scopus: A large abstract and citation database offering a broad range of scientific and social 
science literature, including health economics research. 

• Google Scholar: For additional grey literature, reports, and government publications that might 
not be indexed in the other databases. 

Search Terms and Combinations 

The search terms used to identify relevant articles and studies included: 
• "Health economics in Balochistan" 
• "Healthcare access in rural Pakistan" 
• "Balochistan health infrastructure" 
• "Cost-effectiveness analysis Balochistan" 
• "Health financing Balochistan" 
• "Healthcare workforce Pakistan" 
• "Health card program Balochistan" 
• "Public-private partnerships in healthcare Balochistan" 
• "Economic challenges in health services in Pakistan" 

Boolean operators such as AND, OR, and NOT were employed to refine the search. For example, 
a typical search string would be: 
• ("health economics" AND "Balochistan" AND "healthcare access") 

Inclusion/Exclusion Criteria 

The following criteria were applied to ensure the relevance and quality of the included studies: 

Inclusion Criteria Exclusion Criteria 

Studies published from 2023 to 2025 Studies published before 2023 

Peer-reviewed articles, government reports, 

and grey literature from reputable sources 

Non-peer-reviewed sources, opinion pieces, 

or blogs 

Articles focusing on health economics, 

healthcare access, infrastructure, or policy in 

Balochistan 

Studies focusing on other regions of Pakistan 

or outside the scope of health economics 

Empirical studies, policy evaluations, and 

health interventions in Balochistan 

Studies lacking data or practical 

recommendations 

Studies with data on healthcare costs, financing, 

and workforce shortages in Balochistan 

Studies with methodological issues or 

incomplete data 

Screening Process 

The screening process involved both manual and software-assisted approaches to ensure a 
comprehensive review of the literature. The steps were as follows: 
1. Initial Search: Using the databases and search terms, articles were gathered. Duplicates were 

removed using reference management software (e.g., EndNote). 
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2. Abstract and Title Screening: The titles and abstracts of the articles were screened manually to 
determine if they met the inclusion criteria. Articles that did not focus on health economics in 
Balochistan or did not meet the defined scope were excluded. 

3. Full-Text Review: For articles that passed the initial screening, the full texts were reviewed for 
further assessment based on relevance and methodological rigor. 

4. Data Extraction: Relevant data from the selected studies were extracted, including the study’s 
aim, methods, findings, and conclusions. Studies that provided insights into healthcare access, 
cost-effectiveness, workforce shortages, or policy effectiveness were prioritized. 

5. Final Selection: A final set of articles and reports was selected for analysis based on their 
alignment with the review's objectives and scope. 

Framework for Analysis 

The analysis was conducted using a thematic synthesis framework, which allows for the 
identification of key themes across the included studies. This framework is particularly useful in 
reviewing complex and multifaceted topics such as health economics, where qualitative and 
quantitative data often converge. 

The steps involved in thematic synthesis include: 
1. Familiarization with the Data: All relevant studies were read and re-read to understand the key 

findings and context. 
2. Initial Coding: Key themes and concepts were identified, such as healthcare costs, infrastructure 

deficiencies, public-private partnerships, and healthcare access. 
3. Theme Development: Similar themes were grouped together, and overarching themes were 

developed, including issues like cost barriers, healthcare workforce challenges, and policy 
effectiveness. 

4. Synthesis of Findings: The identified themes were compared and contrasted across studies to 
draw conclusions about the prevailing health economics issues in Balochistan. 

5. Policy Implications: Insights from the synthesis were used to generate actionable policy 
recommendations for improving healthcare access and efficiency in the province. 
This methodology allows for a systematic and transparent review of the literature, ensuring that 

the findings are robust, relevant, and aligned with the review's objectives. 

3. Theoretical and Conceptual Frameworks 

Overview of Key Economic Models in Health 

Health economics relies on several theoretical models to understand and evaluate how 
healthcare resources are allocated, how individuals make healthcare decisions, and how different 
interventions impact health outcomes. Some of the key models used in health economics include: 

1. Utility Maximization Model 
o The utility maximization model is based on the idea that individuals make healthcare 

decisions to maximize their overall utility, which is typically related to their well-being or 
health status. In the context of health economics, utility is often defined as a measure of an 
individual’s satisfaction or happiness derived from health. People weigh the benefits of 
treatment (improved health outcomes) against the costs (monetary, time, or effort spent on 
healthcare). 

o This model underpins many cost-utility analyses (CUAs), where the goal is to determine 
whether an intervention provides good value in terms of improvements in well-being. 

2. Cost-Benefit Analysis (CBA) 
o Cost-benefit analysis (CBA) is a widely used method in health economics for evaluating 

the economic efficiency of health interventions. This model involves comparing the total 
costs of an intervention to its total benefits, both of which are expressed in monetary terms. 
In healthcare, this could involve comparing the monetary costs of a health program or 
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treatment to the estimated monetary value of the health benefits it generates (such as 
increased productivity or reduced medical expenses). 

o CBA provides a straightforward decision-making framework, allowing policymakers to 
assess whether the benefits of a health intervention justify its costs. 

3. Cost-Effectiveness Analysis (CEA) 
o Cost-effectiveness analysis (CEA) is another common model in health economics that 

compares the relative costs and outcomes (usually health outcomes) of different 
interventions. Unlike CBA, CEA does not translate health benefits into monetary terms but 
rather compares the costs per unit of health gain (e.g., cost per life year saved or cost per 
symptom-free day). 

o This model is particularly useful when it is difficult or impractical to assign a monetary 
value to health outcomes. It is often employed when evaluating public health interventions 
or treatments for specific diseases. 

4. Cost-Utility Analysis (CUA) 
o Cost-utility analysis (CUA) is a specialized form of CEA that uses quality-adjusted life 

years (QALYs) as the unit of measurement for health outcomes. This method incorporates 
both the quantity and the quality of life, making it particularly suitable for comparing 
interventions that affect not only survival but also the quality of life. 

o CUA is widely used in healthcare systems, particularly in cost-effectiveness studies related 
to chronic disease management, treatment of disabilities, or healthcare resource allocation. 

Key Frameworks in Health Economics 

1. Quality-Adjusted Life Years (QALYs) 
o QALYs are a measure used to evaluate the value of medical interventions in terms of both 

quantity and quality of life. A QALY is calculated by multiplying the number of years of 
life gained from an intervention by a weight that reflects the quality of life during those 
years (on a scale of 0 to 1, where 0 is equivalent to death and 1 represents perfect health). 

o Application: QALYs are often used in cost-utility analysis (CUA), where they help 
quantify the effectiveness of an intervention in improving both survival and well-being. 
 Example: If a treatment extends a patient's life by 5 years but with a quality-of-life 

weight of 0.7, the total QALYs would be 5 * 0.7 = 3.5 QALYs. This measure allows 
comparisons of treatments with varying impacts on both life expectancy and health-
related quality of life. 

2. Disability-Adjusted Life Years (DALYs) 
o DALYs are a composite measure that combines the years of life lost (YLL) due to premature 

death and the years lived with disability (YLD). It is used to quantify the overall burden of 
disease or the impact of a health condition on the population. 

o Application: DALYs are widely used in global health assessments, such as those conducted 
by the World Health Organization (WHO), and in assessing the effectiveness of public 
health programs. 
 Example: A population affected by a chronic disease like tuberculosis will have a 

higher DALY rate due to both premature deaths (YLL) and the years spent living with 
disability (YLD) due to the disease’s symptoms. 

3. Incremental Cost-Effectiveness Ratios (ICERs) 
o The Incremental Cost-Effectiveness Ratio (ICER) is a measure used in cost-effectiveness 

analysis (CEA) to assess the additional cost of an intervention relative to the additional 
health benefit it provides compared to an alternative intervention. ICER is calculated by 
dividing the difference in costs between two interventions by the difference in their health 
outcomes (often expressed in terms of QALYs). 
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o Application: ICERs help policymakers determine whether the additional cost of a new 
treatment or health intervention is justified by the improvement in health outcomes, often 
with a threshold value for cost-effectiveness (e.g., a certain cost per QALY). 
 Example: If a new drug costs an additional $10,000 and results in 2 more QALYs, the 

ICER would be $5,000 per QALY. If this is below a preset threshold for cost-
effectiveness, the drug may be deemed a good investment. 

Application of Frameworks to Balochistan 

In the context of Balochistan, health economics frameworks such as QALYs, DALYs, and ICERs 
could play a vital role in evaluating the impact of various healthcare interventions, especially in 
addressing the province's healthcare disparities. These frameworks would allow policymakers to: 

• Assess the cost-effectiveness of health programs (e.g., the health card program) in improving 
access to care and quality of life. 

• Evaluate the health burden posed by prevalent diseases such as malnutrition and tuberculosis 
using DALYs. 

• Calculate the ICER of health interventions targeted at underserved rural populations, thereby 
making informed decisions about resource allocation. 
By leveraging these frameworks, health economists can provide valuable insights into how to 

optimize healthcare spending, maximize health benefits, and address the health inequities faced by 
underserved regions like Balochistan. 

4. Thematic Analysis 

The literature on health economics in Balochistan reveals several key themes that have direct 
implications for policy and decision-making. These themes focus on the cost-effectiveness of health 
interventions, health financing and equity, behavioral economics in health decisions, and the broader 
macroeconomic impacts of health investments. Each of these areas is vital in understanding how 
health economics can be applied to improve healthcare outcomes in resource-limited settings like 
Balochistan. 

4.1. Cost-Effectiveness of Health Interventions 

Major Trends in Cost-Effectiveness Analyses (CEAs) Across Disease Areas 

Cost-effectiveness analysis (CEA) is a critical tool used to assess the relative value of health 
interventions by comparing the cost per unit of health benefit (e.g., cost per life year saved, cost per 
QALY). In Balochistan, healthcare interventions often face the challenge of resource constraints, 
making it essential to evaluate the most cost-effective approaches. 

Recent CEAs have highlighted several major trends: 

• Prevention vs. Treatment: Preventive health measures, such as vaccination programs and 
nutrition interventions, often yield greater cost-effectiveness compared to curative treatments. 
Studies suggest that immunization programs for diseases like polio and hepatitis in Balochistan 
are particularly cost-effective, offering high returns on investment in terms of life years saved 
and disability reduction. 

• Chronic Disease Management: Interventions aimed at managing chronic conditions like 
diabetes and hypertension are also deemed cost-effective in regions like Balochistan, where 
access to primary care is limited. However, the long-term effectiveness of such interventions 
depends on adherence rates, healthcare access, and ongoing funding. 

• Reproductive Health: Family planning initiatives, maternal health services, and neonatal care 
programs have been identified as highly cost-effective interventions, particularly in low-income 
settings, due to their potential to reduce maternal and infant mortality rates. 

Common Findings and Methodological Differences 
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• Costing Variations: Methodological differences in CEAs often arise from varying assumptions 
about treatment costs, patient adherence, and health outcomes. For example, some studies use 
national averages for costs and health outcomes, while others take a more localized approach, 
accounting for specific regional factors such as transportation costs, disease burden, and 
healthcare infrastructure. 

• Modeling Techniques: Some CEAs rely on simple decision trees, while others use more 
complex Markov models or microsimulation techniques. The choice of modeling technique often 
depends on the complexity of the intervention and the available data. In Balochistan, many 
studies rely on simpler models due to data limitations, which may impact the precision of cost-
effectiveness estimates. 

4.2. Health Financing and Equity 

Reviews of Studies on Public vs Private Insurance, Subsidies, and Out-of-Pocket (OOP) 
Spending 

Health financing plays a crucial role in ensuring equitable access to healthcare services, 
especially in low-resource regions like Balochistan. The province faces challenges in balancing public 
and private financing mechanisms to ensure that healthcare remains affordable and accessible to all. 

• Public vs. Private Insurance: The majority of healthcare financing in Balochistan relies on out-
of-pocket (OOP) spending, which disproportionately affects low-income households. Studies 
show that while private insurance schemes have seen growth in urban areas, rural populations 
continue to face barriers in accessing private insurance products. The Balochistan Health Card 
Program, designed to subsidize healthcare costs, has been a step towards addressing these 
barriers. However, its impact has been limited by bureaucratic inefficiencies and low awareness 
among residents. 

• OOP Spending: High OOP costs remain a significant barrier to healthcare access, particularly 
for the poor. Research indicates that OOP spending in Balochistan often leads to delayed or 
avoided care, exacerbating health disparities. Poor households are especially vulnerable, with 
healthcare expenditures often pushing families deeper into poverty. 

• Public Subsidies: Public subsidies, such as the health card program, are one approach to 
reducing the financial burden of healthcare. However, studies suggest that these subsidies are 
often insufficient in covering the full costs of treatment, particularly in the absence of a strong 
infrastructure for service delivery in remote areas. 

Key Findings 

• Equity Concerns: Public healthcare financing, if well-targeted, can significantly reduce 
inequities in healthcare access. However, the effectiveness of these programs depends on local 
administrative capacity, healthcare provider engagement, and the availability of services. In 
Balochistan, poorly distributed healthcare facilities and low implementation rates of insurance 
programs contribute to continued inequities in healthcare access. 

• Challenges with Privatization: Privatization of healthcare services has led to mixed results. 
While private facilities may provide high-quality care, their cost structures often exclude lower-
income individuals, deepening disparities. Furthermore, a lack of regulation in the private sector 
in Balochistan has led to concerns about the quality and affordability of services. 

4.3. Behavioral Economics in Health Decisions 

How Nudging, Incentives, and Risk Preferences Affect Health Behaviors 

Behavioral economics provides insights into how individuals make health decisions, often 
deviating from purely rational choices due to cognitive biases, limited information, and social factors. 
Understanding these behaviors is critical in designing health policies that encourage better health 
outcomes. 
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• Nudging: Behavioral interventions, or "nudges," have been explored in the context of improving 
healthcare behaviors in Balochistan. For instance, nudges such as reminders for vaccinations or 
health check-ups, or providing small financial incentives for attending health screenings, have 
been found to improve uptake of preventive services. In rural areas of Balochistan, where health 
literacy is low, these subtle interventions can lead to significant improvements in health 
outcomes. 

• Incentives: Financial incentives, such as subsidies for maternal health services or conditional 
cash transfers for child health immunization, are increasingly being used in low-income regions 
to encourage behavior change. Studies show that providing direct financial incentives to low-
income households can improve health behaviors, such as vaccination uptake and the use of 
antenatal care services. 

• Risk Preferences: Research on risk preferences in Balochistan indicates that individuals often 
undervalue long-term health risks due to present biases. For example, people may avoid seeking 
treatment for chronic diseases due to the immediate financial burden, even though early 
treatment would reduce long-term costs. Understanding these risk preferences is essential for 
designing policies that account for present biases and encourage early health-seeking behavior. 

Key Findings 

• Effective Behavioral Interventions: Simple, cost-effective behavioral interventions, such as 
health education campaigns and personalized reminders, have the potential to improve health 
outcomes in Balochistan, especially when targeting high-risk populations like pregnant women 
or children under five. 

• Overcoming Cognitive Biases: Policymakers need to design health interventions that account 
for common biases like optimism bias (underestimating health risks) and status quo bias 
(preference for avoiding change), which are prevalent in rural Balochistan. 

4.4 Macroeconomic Impact of Health Investments 

How Health Spending Influences GDP, Productivity, and Labor Markets 

Investing in healthcare has profound effects not just on individual well-being but also on 
broader economic indicators, including Gross Domestic Product (GDP), productivity, and labor 
market outcomes. In Balochistan, where the healthcare system faces numerous challenges, the 
macroeconomic benefits of improving health are often overlooked. 
• Impact on GDP: Health investments can lead to long-term economic growth by improving the 

health of the workforce. Studies show that better health outcomes are positively correlated with 
higher labor productivity, reduced absenteeism, and improved cognitive function. In 
Balochistan, where a large portion of the workforce is engaged in agriculture and informal 
sectors, improving health could directly boost productivity. 

• Productivity Gains: Healthier individuals are more productive, contributing to the economy. A 
healthier population can reduce the economic burden of disease, allowing individuals to work 
longer and more effectively. By reducing the incidence of preventable diseases like malaria and 
tuberculosis, Balochistan could experience significant gains in worker productivity. 

• Labor Market Impacts: Poor health leads to lost wages, high healthcare costs, and lower overall 
employment opportunities. By investing in health interventions, such as disease prevention and 
better healthcare access, the province can improve labor market outcomes by ensuring a 
healthier, more able workforce. Moreover, early interventions in maternal and child health can 
prevent long-term developmental issues that could affect future generations’ productivity. 

Key Findings 

• Economic Growth Through Health Investment: Evidence suggests that health investments 
yield high returns in terms of increased economic output. For example, investing in maternal 
health and early childhood care has a direct link to improved labor market participation and 
future productivity. 
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• Long-Term Economic Benefits: While initial investments in healthcare infrastructure and 
workforce expansion may strain budgets, the long-term economic benefits — including reduced 
healthcare costs, improved productivity, and enhanced GDP growth — make health spending a 
worthwhile investment for Balochistan. 
These thematic analyses offer a nuanced understanding of the key health economics issues in 

Balochistan and provide valuable insights into the effectiveness of current policies and potential 
interventions. By focusing on cost-effectiveness, financing mechanisms, behavioral economics, and 
macroeconomic outcomes, this review contributes to a more comprehensive understanding of how 
to optimize healthcare spending and improve health outcomes in the province. 

5. Methodological Issues and Innovations 

In health economics research, the methods used to analyze data and assess the cost-effectiveness 
and impact of health interventions play a crucial role in shaping policy recommendations. The choice 
of methodology influences the reliability, validity, and applicability of the findings. However, 
common methods in health economics, such as Markov models, regression analysis, and simulations, 
often face limitations that can affect the accuracy of their results. At the same time, emerging 
techniques like machine learning and real-world evidence are offering innovative solutions to these 
challenges. This section discusses both the traditional and emerging methodologies in health 
economics. 

5.1. Critique of Common Methods 

Markov Models 

Markov models are widely used in health economics to simulate the progression of diseases over 
time and to estimate the long-term costs and health outcomes of different interventions. These models 
are particularly valuable for chronic diseases and conditions where patients transition through 
multiple health states over time. 

• Strengths: 
o Markov models allow for the modeling of complex disease processes that unfold over time, 

making them ideal for assessing interventions with long-term outcomes, such as those for 
chronic conditions like diabetes or hypertension. 

o They can capture the impact of treatment on both quality of life and survival, which is 
essential for calculating QALYs or DALYs in cost-effectiveness analyses. 

• Limitations: 
o Assumption of Stationarity: Markov models often assume that transition probabilities 

between health states are constant over time, which may not reflect real-world variations. 
In Balochistan, for example, disease dynamics may vary due to changes in healthcare 
access, environmental factors, or population behaviors. 

o Simplification of Disease Progression: These models may oversimplify complex diseases 
or conditions, ignoring important factors such as patient heterogeneity or comorbidities 
that could affect health outcomes and treatment costs. 

o Data Dependence: The accuracy of Markov models is heavily dependent on the availability 
of reliable data on transition probabilities, which may be scarce or of low quality, 
particularly in resource-constrained settings like Balochistan. 

Regression Analysis 

Regression analysis, especially multivariable regression techniques, is commonly used in health 
economics to identify relationships between health outcomes and various factors, such as healthcare 
spending, income, and demographic variables. It helps in understanding how different variables 
affect health expenditures and outcomes. 

• Strengths: 
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o Regression analysis can control for confounding variables, providing clearer insights into 
causal relationships between interventions and health outcomes. 

o It is widely used to estimate the effect of policy interventions, such as healthcare subsidies 
or health insurance coverage, on health behaviors or outcomes. 

• Limitations: 
o Omitted Variable Bias: If important variables (such as local healthcare infrastructure or 

patient preferences) are not included in the model, the results may be biased. 
o Causal Inference Issues: While regression analysis can identify correlations, establishing 

causality is more challenging without appropriate data or experimental designs. This is 
particularly problematic in observational studies, which are common in health economics 
research. 

o Data Quality and Availability: In regions like Balochistan, where data on healthcare access 
and outcomes may be incomplete or unreliable, regression models may yield misleading 
conclusions. 

Simulation Models 

Simulation models, including agent-based models and microsimulation, are used to simulate 
the interactions of individual agents (e.g., patients, healthcare providers) within a system. These 
models are valuable for assessing the impact of health interventions on a population. 

• Strengths: 
o Simulation models can capture heterogeneity in populations and the complex interactions 

between different variables (e.g., disease progression, healthcare access, and policy 
interventions). 

o They allow researchers to model “what-if” scenarios, helping to predict the effects of 
various interventions under different conditions. 

• Limitations: 
o Complexity and Data Requirements: Simulation models are often computationally 

intensive and require large amounts of high-quality data. In settings like Balochistan, data 
gaps or inaccuracies can significantly affect the model’s validity. 

o Model Calibration: Ensuring that simulation models are accurately calibrated to real-world 
data is often challenging. If the model parameters are not appropriately set, the outcomes 
may be unreliable. 

 

5.2. Emerging Techniques 

Machine Learning (ML) in Health Economics 

Machine learning is gaining traction in health economics due to its ability to analyze large 
datasets and identify patterns that traditional methods might miss. ML models can process vast 
amounts of data, such as electronic health records (EHRs), patient demographics, and treatment 
histories, to predict health outcomes, optimize resource allocation, and personalize healthcare 
interventions. 

• Strengths: 
o Predictive Power: ML algorithms, such as decision trees, random forests, and neural 

networks, can be used to predict health outcomes, including disease progression, treatment 
efficacy, and patient behaviors. 

o Handling Complex Data: ML models can handle complex and non-linear relationships 
between variables, which are common in health economics. They can also process 
unstructured data, such as text from medical records or social determinants of health. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 13 May 2025 doi:10.20944/preprints202505.0698.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.0698.v1
http://creativecommons.org/licenses/by/4.0/


 11 of 19 

 

o Improved Personalization: Machine learning can be used to tailor healthcare interventions 
to individual patients based on their unique characteristics, such as genetic profiles, lifestyle 
choices, and health histories. 

• Limitations: 
o Data Quality and Availability: ML techniques require large, high-quality datasets for 

training and validation. In regions like Balochistan, where healthcare data may be 
incomplete or of low quality, the results may be less reliable. 

o Interpretability: One of the key challenges of ML is the "black-box" nature of some 
algorithms. While these models may provide accurate predictions, understanding how they 
arrive at decisions can be difficult, which poses challenges in policy and healthcare 
decision-making. 

o Overfitting and Generalization: Machine learning models are susceptible to overfitting, 
especially when training data is limited. This means they may perform well on training data 
but fail to generalize to new or unseen data. 

Real-World Evidence (RWE) in Economic Modeling 

Real-world evidence refers to the use of data collected from routine healthcare practice, such as 
insurance claims, patient registries, and observational studies, to inform economic evaluations. 
Unlike randomized controlled trials (RCTs), which are often conducted in controlled settings, RWE 
reflects the actual conditions under which healthcare is delivered, providing valuable insights into 
the effectiveness of interventions in diverse, real-world settings. 

• Strengths: 
o External Validity: RWE provides insights into how interventions perform in broader, more 

diverse populations, including those with multiple comorbidities or from lower-income 
settings. 

o Policy-Relevant Data: By using data from actual healthcare systems, RWE is more 
applicable for policy decisions in real-world contexts, such as those in Balochistan, where 
RCTs may not always be feasible or ethical. 

o Cost-Effectiveness Insights: RWE can help assess the economic impact of healthcare 
interventions by incorporating real-world data on treatment adherence, healthcare resource 
use, and patient outcomes, improving the accuracy of cost-effectiveness analyses. 

• Limitations: 
o Bias and Confounding: RWE is often derived from observational data, which is subject to 

bias and confounding factors that may distort the estimated effects of interventions. 
o Data Fragmentation: Real-world data is often fragmented, with missing or inconsistent 

information, making it difficult to perform robust economic evaluations. 
o Limited Generalizability: While RWE reflects real-world conditions, the findings may not 

always apply universally, especially in regions with significant health system challenges 
like Balochistan. 

5.3. Conclusions: Bridging Methodological Gaps 

While traditional methods like Markov models and regression analysis remain valuable tools in 
health economics, emerging techniques such as machine learning and real-world evidence offer new 
opportunities for more accurate, personalized, and policy-relevant evaluations. For regions like 
Balochistan, where data limitations and healthcare infrastructure pose significant challenges, 
integrating these advanced techniques could improve the robustness of health economic evaluations 
and provide more precise recommendations for policy and intervention design. 

The future of health economics lies in leveraging these innovative methodologies to address 
gaps in healthcare access and outcomes while ensuring that health investments deliver maximum 
value for both individuals and society. 
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6. Policy Implications 

The findings from health economics research have profound implications for healthcare 
decision-making, particularly in low-resource settings like Balochistan. This section discusses how 
the findings from the review can influence policy decisions related to Universal Health Coverage 
(UHC), Health Technology Assessment (HTA), and broader healthcare system reforms. Additionally, 
examples from the literature are provided to illustrate how health economics research has already 
informed healthcare policy in other contexts, offering valuable lessons for Balochistan. 

6.1. Implications for Healthcare Decision-Making 

Universal Health Coverage (UHC) 

The pursuit of Universal Health Coverage (UHC) is a central objective for governments and 
policymakers worldwide, including in Balochistan. The findings from the review highlight the critical 
role of economic evaluations in guiding decisions on resource allocation, particularly in settings 
where healthcare resources are scarce. 

• Resource Allocation: The review's focus on cost-effectiveness analyses (CEAs) and the impact 
of health interventions provides valuable insights into which healthcare interventions are most 
likely to yield the highest returns on investment. This is essential for achieving UHC, especially 
in regions like Balochistan, where healthcare infrastructure is limited. For example, prioritizing 
preventive care such as immunization programs and maternal health interventions, which have 
been found to be cost-effective, can maximize the impact of limited healthcare budgets. 

• Equitable Access: By evaluating the costs and benefits of different healthcare models, 
policymakers can design UHC strategies that address equity concerns. Research on out-of-
pocket spending (OOP) and public-private insurance models is particularly relevant in 
Balochistan, where OOP costs are a major barrier to access. Findings from these studies can help 
design financing mechanisms that reduce financial barriers and ensure that vulnerable 
populations are not excluded from essential health services. 

Health Technology Assessment (HTA) 

Health Technology Assessment (HTA) is the systematic evaluation of the properties and effects 
of health technologies, including pharmaceuticals, medical devices, and interventions. The review 
underscores the importance of HTA in guiding healthcare decision-making, especially in settings 
with limited resources like Balochistan. 

• Informed Decisions on Health Technologies: Health economics research has shown that HTA 
can help determine the value of new technologies, ensuring that only cost-effective and high-
impact technologies are introduced into the health system. For example, CEAs evaluating the 
cost-effectiveness of various vaccines or treatments for chronic diseases (like diabetes and 
hypertension) can inform whether these technologies should be scaled up or prioritized for 
public funding. 

• Priority Setting: HTA frameworks can help prioritize interventions based on their cost-
effectiveness, impact on health outcomes, and overall societal value. In Balochistan, where 
health expenditures must be optimized due to budget constraints, HTA can provide critical 
evidence for prioritizing interventions that maximize health benefits. 

6.2. Policy Implications in Balochistan 

Strengthening Health Financing Mechanisms 

The findings from studies on health financing and equity have clear implications for the 
development of sustainable healthcare financing models in Balochistan. The research reveals that 
out-of-pocket spending (OOP) remains a major barrier to healthcare access, especially in rural and 
underserved areas. To address this: 
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• Health Insurance Programs: The review points to the importance of expanding health insurance 
coverage, particularly through public-private partnerships (PPPs), to reduce the financial 
burden on individuals and families. Examples from other regions show that health insurance 
can significantly improve access to healthcare by protecting individuals from catastrophic health 
expenditures. In Balochistan, the expansion of the Health Card Program and the development 
of community-based insurance schemes could help bridge the financial gaps in healthcare 
access. 

• Targeted Subsidies: Policy initiatives that provide targeted subsidies for low-income 
households can reduce the reliance on OOP spending and encourage individuals to seek timely 
care. Evidence from other low-income settings suggests that subsidies for essential health 
services, such as maternal and child health care, can increase service utilization and reduce 
health disparities. 

Improving Preventive Healthcare 

The review's findings on the cost-effectiveness of health interventions emphasize the need for 
Balochistan to invest in preventive healthcare. Given the region's limited healthcare infrastructure 
and high burden of preventable diseases, prioritizing preventive measures is not only cost-effective 
but also essential for improving population health. 

• Vaccination and Maternal Health Programs: As demonstrated by studies on cost-effectiveness, 
investing in vaccines and maternal health services yields high returns in terms of both health 
outcomes and cost savings. Policymakers in Balochistan can use the findings from CEAs to 
support the scaling up of vaccination campaigns, maternal health education, and neonatal care. 

• Health Education and Behavior Change: The literature on behavioral economics suggests that 
small incentives and nudges can influence individuals’ health behaviors. Policymakers in 
Balochistan could incorporate such strategies into public health campaigns, such as encouraging 
people to get vaccinated or attend routine health check-ups. For example, small financial 
incentives for attending maternal health clinics or for taking part in regular health screenings 
could increase participation in preventive care. 

Enhancing Healthcare Access in Rural Areas 

The review highlights the challenge of limited access to healthcare in remote and rural areas of 
Balochistan. To address this, policies must focus on improving healthcare access and infrastructure 
in underserved areas. 

• Mobile Health Clinics and Telemedicine: Policymakers could draw on examples from other 
regions where mobile health clinics and telemedicine have been used successfully to bring 
healthcare services to remote areas. This approach can improve access to essential services such 
as maternal and child health care, infectious disease management, and chronic disease 
treatment. 

• Infrastructure Investment: Investing in healthcare infrastructure, such as building more 
healthcare facilities in rural areas or upgrading existing ones, is essential for improving access. 
Research findings on the macroeconomic impact of health investments show that healthcare 
infrastructure investments lead to increased productivity and long-term economic growth, 
which makes it a worthy investment for Balochistan’s future. 

6.3. Examples of How Research Has Informed Policy 

Several examples from the literature demonstrate how health economics research has already 
influenced policy decisions in other regions, providing lessons for Balochistan: 

1. The Introduction of the Health Card Scheme in Pakistan: The introduction of the Health Card 
Scheme in Pakistan, which provides subsidized healthcare services to low-income individuals, 
was partially informed by health economics research on the cost-effectiveness of public health 
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insurance programs. The scheme, which has been implemented in various provinces, aims to 
reduce financial barriers to healthcare access, especially for marginalized populations. 

2. Thailand’s Universal Health Coverage (UHC) Program: Thailand’s successful implementation 
of UHC was informed by extensive health economics research, particularly cost-effectiveness 
analyses of different healthcare interventions. The findings helped the Thai government 
prioritize healthcare investments, ensuring that resources were allocated to the most cost-
effective interventions, such as maternal and child health services, vaccinations, and treatment 
for infectious diseases. 

3. HIV/AIDS Treatment in Sub-Saharan Africa: Health economics research has also played a key 
role in shaping policy decisions in sub-Saharan Africa, particularly regarding HIV/AIDS 
treatment. By conducting cost-effectiveness analyses of antiretroviral therapy (ART), 
researchers helped guide decisions on whether to scale up ART programs. These findings have 
informed policies on how best to allocate resources for HIV prevention and treatment, 
improving health outcomes while managing costs. 

6.4. Conclusion: Policy Recommendations for Balochistan 

The findings from this review offer several key policy recommendations for improving 
healthcare in Balochistan: 

• Prioritize Preventive Healthcare: Focus on cost-effective preventive interventions, such as 
immunization programs, maternal health services, and public health education, to reduce the 
long-term healthcare burden. 

• Expand Health Insurance Coverage: Develop and expand health insurance programs, such as 
the Health Card Scheme, to reduce out-of-pocket expenses and improve access to essential 
services. 

• Strengthen Rural Healthcare Access: Invest in healthcare infrastructure and mobile health 
solutions to improve access in rural areas. 

• Use Health Economics to Guide Policy: Incorporate cost-effectiveness analyses and HTA into 
policy-making processes to ensure that healthcare resources are allocated efficiently. 
By implementing these recommendations, Balochistan can move closer to achieving UHC while 

improving healthcare outcomes for its population. 

7. Gaps in the Literature and Future Research 

Despite significant advancements in health economics research, several gaps remain that hinder 
our understanding of how to best address the health challenges faced by regions like Balochistan. 
This section explores the understudied populations, interventions, and geographic areas, as well as 
methodological weaknesses in the existing literature. Addressing these gaps will be crucial for 
developing more effective and equitable health policies, particularly in low-resource settings. 

7.1. Understudied Populations or Interventions 

Underserved Populations in Low-Income Areas 

While there is extensive research on general healthcare systems and interventions, many 
populations, particularly in low-income rural areas, remain understudied. Balochistan, with its large 
rural population and diverse socio-economic challenges, presents a unique case where specific health 
economic analyses are limited. 

• Rural Populations: Many health economics studies focus on urban settings or national-level 
data, with little attention given to the specific needs and behaviors of rural populations. In 
Balochistan, where healthcare access is limited and often unaffordable, further research is 
needed on how health policies can be tailored to the unique challenges of rural communities, 
including transportation issues, lack of awareness, and low education levels. 
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• Marginalized Groups: Certain groups, such as women, children, and ethnic minorities, may 
experience disproportionately high barriers to accessing healthcare services. Future research 
could examine how health interventions can be designed to improve access and equity for these 
underserved populations. 

• Mental Health Interventions: Mental health is often underrepresented in health economics 
research, especially in low-income and conflict-affected regions. In Balochistan, where issues 
such as trauma, conflict, and social stigma contribute to mental health challenges, research on 
cost-effective mental health interventions is needed. 

Interventions Focused on Preventive Health 

There is a growing body of evidence on the cost-effectiveness of curative interventions, but 
preventive interventions remain understudied, particularly in low-income and resource-constrained 
settings. Interventions like maternal health programs, vaccination campaigns, and chronic disease 
prevention could have significant long-term health and economic benefits in Balochistan but need 
more robust economic evaluations. 

• Preventive Care for Non-Communicable Diseases (NCDs): While the burden of infectious 
diseases is a priority in many low-income countries, non-communicable diseases (such as 
diabetes, hypertension, and cardiovascular disease) are rapidly increasing. Research on cost-
effective preventive measures for NCDs in regions like Balochistan could have a large impact on 
reducing long-term healthcare costs. 

• Health Promotion Programs: Programs that promote healthier lifestyles (e.g., smoking 
cessation, healthy diet, physical activity) have been shown to be cost-effective but are 
underrepresented in health economics literature, particularly in rural and underdeveloped 
areas. 

7.2. Geographic Gaps in the Literature 

Low-Income and Conflict-Affected Regions 

A significant gap exists in the literature concerning low-income and conflict-affected regions. 
While health economics research tends to focus on high-income countries or large-scale national 
programs, regions like Balochistan are often overlooked. This geographic gap limits the applicability 
of existing findings and policies to areas facing unique challenges. 

• Balochistan’s Context: Balochistan, a region facing economic instability, conflict, and 
inadequate healthcare infrastructure, is underrepresented in global health economics literature. 
Research is needed to assess how healthcare interventions can be adapted and scaled in such 
complex environments. 

• Sub-Saharan Africa and South Asia: Much of the existing research on health economics in low-
income countries comes from regions like Sub-Saharan Africa or parts of South Asia. While 
these studies provide useful insights, they may not always reflect the specific socio-political and 
economic contexts of regions like Balochistan. There is a need for more localized studies that can 
account for the unique challenges in these regions, such as political instability, healthcare 
infrastructure deficits, and poverty. 

• Urban vs Rural Dynamics: Research often focuses on urban healthcare delivery systems in 
developing countries, neglecting rural areas, which are typically the most underserved. Future 
studies need to compare urban and rural healthcare systems to determine how interventions 
may need to be customized for rural populations, where access, education, and resources are 
more limited. 

7.3. Methodological Weaknesses to Address 

Data Quality and Availability 
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One of the major methodological challenges in health economics research, particularly in low-
resource settings, is the lack of high-quality data. In regions like Balochistan, where health data 
collection systems may be incomplete or unreliable, the accuracy of economic models and cost-
effectiveness analyses is compromised. 

• Incomplete Data: Much of the existing research relies on data that may be incomplete or 
inaccurate, particularly in low-resource or conflict-affected regions. This can result in biased 
results, leading to ineffective or misinformed policy recommendations. Future research should 
focus on improving data collection methodologies and establishing robust health information 
systems that can support economic evaluations. 

• Reliance on Secondary Data: Many health economics studies, particularly in low-income 
settings, rely heavily on secondary data sources, such as health surveys or national databases, 
which may not be sufficiently detailed or region-specific. Collecting primary data through 
surveys and fieldwork can enhance the quality of the analysis and provide more relevant 
insights for policymaking. 

Modeling and Assumptions 

Health economic models, such as Markov models or regression models, are frequently used to 
estimate the cost-effectiveness of healthcare interventions. However, these models are often based on 
assumptions that may not hold true in all contexts. 

• Simplification of Complex Factors: Many models oversimplify the complexity of healthcare 
systems, assuming constant disease progression, homogeneous populations, and fixed costs. In 
Balochistan, where disease dynamics, healthcare access, and costs vary significantly across 
regions, these models may not accurately reflect the reality on the ground. 

• Local Adaptation of Global Models: Many economic evaluations rely on models developed in 
high-income countries or urban settings. These models may need to be adapted to account for 
the specific circumstances in low-income or rural areas. Future research should focus on 
developing and testing models that better reflect the realities of rural healthcare systems, 
including lower access to medical professionals, fewer healthcare facilities, and high out-of-
pocket costs. 

Lack of Long-Term Follow-Up 

Many health economics studies focus on short-term outcomes, often neglecting the long-term 
impacts of healthcare interventions. Given the chronic nature of many diseases and the long-term 
financial burden of healthcare costs, it is essential to incorporate long-term follow-up data into cost-
effectiveness analyses. 

• Long-Term Economic Impact: Future research should prioritize longitudinal studies that assess 
the long-term economic impact of health interventions, including healthcare spending, labor 
market outcomes, and economic productivity. This would be especially valuable for 
understanding how investments in preventive care or chronic disease management can result in 
long-term economic benefits, both for individuals and for society at large. 

7.4. Conclusions: Prioritizing Future Research 

The gaps identified in the literature provide several directions for future research in health 
economics, particularly in regions like Balochistan. Key areas that warrant further investigation 
include: 

1. Rural and underserved populations in low-income regions, focusing on improving healthcare 
access and outcomes for these groups. 

2. Preventive healthcare interventions that can reduce the burden of chronic diseases and 
promote healthier lifestyles. 
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3. Geographically specific research in low-income and conflict-affected areas, particularly 
focusing on rural healthcare delivery systems. 

4. Improving data collection and developing more reliable health information systems to support 
economic evaluations. 

5. Refining health economic models to better reflect the complexities of rural healthcare systems 
and the specific needs of low-resource settings. 
By addressing these gaps, future research can provide more targeted and effective policy 

recommendations, leading to better healthcare outcomes and more equitable healthcare systems in 
regions like Balochistan. 

8. Conclusions 

This review paper has explored key issues in the field of health economics, particularly in the 
context of low-resource regions like Balochistan, where significant challenges related to healthcare 
access, affordability, and infrastructure persist. Through an analysis of current literature, we have 
identified critical trends and gaps in the application of economic evaluations in health policy. The 
findings emphasize the vital role of health economics in improving healthcare systems, informing 
policy decisions, and ensuring equitable access to health services, particularly in underserved and 
rural populations. 

8.1. Recap of Key Insights 

Several crucial insights have emerged from the review: 

1. Cost-Effectiveness of Health Interventions: Economic evaluations, such as cost-effectiveness 
analyses (CEAs), are essential tools for guiding policy decisions, especially when healthcare 
budgets are limited. In regions like Balochistan, prioritizing cost-effective interventions—such 
as preventive care, immunization programs, and maternal health initiatives—can optimize the 
impact of scarce healthcare resources. 

2. Healthcare Financing and Equity: Research on health financing mechanisms has highlighted 
the importance of reducing out-of-pocket spending (OOP) and exploring health insurance 
schemes to improve access to essential services. The introduction and expansion of programs 
like the Health Card Scheme can alleviate the financial burden on vulnerable populations and 
support broader health system goals, such as Universal Health Coverage (UHC). 

3. Macroeconomic Impact of Health Investments: Investments in healthcare infrastructure and 
human resources not only improve health outcomes but also positively influence economic 
productivity. Health investments are shown to have a long-term impact on economic growth by 
improving labor market participation and reducing the economic burden of disease. 

4. Behavioral Economics in Health Decisions: Understanding health behaviors through the lens 
of behavioral economics allows policymakers to design more effective interventions that 
encourage healthier lifestyles and timely medical care. Approaches such as nudging and 
incentivizing healthy behaviors have proven effective in improving public health outcomes. 

5. Policy Implications for Balochistan: Based on the findings from global research, several policy 
recommendations for Balochistan were proposed, including strengthening health financing 
mechanisms, expanding insurance coverage, improving rural healthcare access, and prioritizing 
preventive care. These recommendations are tailored to address the unique challenges faced by 
Balochistan, including inadequate infrastructure, low health literacy, and high out-of-pocket 
costs. 

8.2. Final Thoughts on the Role of Economic Evaluation 

Economic evaluation plays a critical role in improving health system efficiency and health 
outcomes by providing a systematic approach to the allocation of resources. It helps policymakers 
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make informed decisions that balance cost, effectiveness, and equity, ultimately leading to more 
sustainable and equitable healthcare systems. 

In regions like Balochistan, where healthcare access is limited and resources are constrained, the 
role of economic evaluation becomes even more crucial. The application of health economics tools 
can help identify the most cost-effective interventions, optimize the use of available resources, and 
guide decisions that prioritize public health outcomes while reducing the financial burden on 
individuals and families. 

Furthermore, as healthcare systems globally continue to evolve, there is a growing recognition 
of the need for more robust economic evaluations that consider the long-term impact of interventions, 
including their economic and social returns. While Balochistan faces numerous challenges, the 
integration of health economics into policymaking could significantly enhance the region's ability to 
deliver effective, affordable, and equitable healthcare to its population. 

As research in health economics continues to develop, especially in low-resource settings, it will 
be essential to focus on underserved populations, innovative health financing models, and new 
methodologies that more accurately reflect the complexities of healthcare systems in these regions. 
Ultimately, economic evaluation serves as a critical tool in the ongoing effort to improve health 
outcomes and efficiency in healthcare systems, especially in settings like Balochistan, where the need 
for reform is most urgent. 
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