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ABSTRACT: 

Pharmacoeconomics is the study of how we can balance the cost of medicines with the benefits they bring to patients and society. As healthcare costs rise and 

resources remain limited, this field has become an essential guide for better choices in treatment, policy, and budgeting. This article outlines the main ideas of 

Pharmacoeconomics and describes common approaches such as Cost-Effectiveness, Cost-Utility, Cost-Minimization, And Cost-Benefit Analysis. These tools 

make it possible to compare therapies not only by their medical impact but also by their value for money and influence on patient‘s Quality of Life. The paper 

also highlights practical challenges, including gaps in reliable data and differences between healthcare systems worldwide, while pointing to the growing role of 

technology, insurance, and patient-focused care. By linking Clinical Outcomes, Financial Considerations, and Human well-being, Pharmacoeconomics provides a 

fair and evidence-based framework for decision-making. Its proper application can help governments, healthcare providers, and patients use limited resources 

more wisely and achieve better health results. 
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1. INTRODUCTION: 

The term Pharmacoeconomics refers to the study of the economic value of medicines, looking at how much extra benefit they provide compared to the 

extra costs involved. In simple terms, it addresses whether the higher expense of a new therapy is justified by the potential additional advantages it 

offers compared to existing treatments [1]. Like any system, the main question people often ask is whether the money spent on healthcare is being used 

efficiently. To explore this concern, Pharmacoeconomics has emerged as a growing branch of study [2]. Though it is still a developing field, has 

steadily become an important part of global health technology. Its progress has been supported by pharmaceutical companies, academic researchers, 

and practicing pharmacists who see its role in improving healthcare choices. In general, it is defined as the structured study and explanation of both the 

costs and the health results linked with medical treatments. This also includes looking at how such therapies affect individual patients, improve the use 

and sustainability of healthcare systems, and influence the overall health and financial burden on society [3]. The main domains of Pharmacoeconomics 

comprise cost-effectiveness analysis, which evaluates the relative value of therapeutic options in terms of health outcomes achieved per unit cost; cost-

minimization analysis, which identifies the least costly intervention among alternatives with equivalent efficacy; Cost-Utility Analysis, which 

incorporates patient-centered measures such as Quality-Adjusted Life Years (QALYs) to compare interventions; and Cost-Benefit Analysis, which 

expresses both costs and benefits in monetary terms to determine net economic value. The regular use of these methods grew with the development of 

evidence-based medicine, which encouraged detailed study of both the medical effects and the financial impact of medicines and healthcare services 

[4]. 

2. OBJECTIVES:  

The objective is to highlight the key elements of pharmacoeconomic assessments. 

1.These evaluations can and should be applied in the analysis of pharmacy practice services, including those delivered or supervised by pharmacists. 

2.Additionally, the aim is to outline suggestions and future directions for upcoming studies in this area [5]. 

3.Promote systematic education in Pharmacoeconomics to strengthen the knowledge base. 

4.Encourage the creation of a solid framework and infrastructure for applying pharmacoeconomic principles. 

5. Medicine promotion must be truthful, research-based, balanced, and within legal limits, while drug license compliance needs proper approval, staff, 

storage, and records as per law [6]. 

6.Develop the required skills and capacity to ensure effective use of limited healthcare resources. 
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7.Support efficient allocation and management of healthcare budgets through evidence-based decision-making [7]. 

3. PHARMACOECONOMICS SCENARIO & THE WORLD: 

In India, pharmacoeconomic studies are developing but at the same time encountering obstacles such as restricted availability of real-world evidence, 

the lack of nationwide reimbursement frameworks, and substantial out-of-pocket expenses. Novel approaches like machine learning and 

pharmacogenomics are being investigated to enhance the significance and accuracy of these assessments [8]. This is particularly relevant among 

economically disadvantaged and underserved populations in rural and peri-urban regions of low and middle-income countries. 

To a large extent, these challenges are made worse by limited evidence-based pharmacoeconomic resource allocation and the absence of long-term 

healthcare financing plans [9]. A systematic review has shown that the current Cost-Effectiveness studies are of average quality, and the Decision-

Making Models used still have room for improvement. A great example for is that, the methods for pharmacoeconomic research varies between 

countries, and studies found that Pembrolizumab was cost-effective in the United States and Switzerland, but not China, France, the UK or Singapore 

[10]. Many important studies show that the real growth of GDP (Gross Domestic Product) and the rising global need for healthcare services and 

medicines will mostly be led by Emerging Markets as we move toward the 2030s [11]. 

4. COST CLASSIFICATION & THEIR ASPECTS WITH ECHO (ECONOMIC, CLINICAL, HUMANISTIC 

OUTCOME) MODELS: 

  Cost represents the financial aspect of economic evaluation. It can be classified into. 

     1. Direct costs 

• Medical – Hospitalization, diagnostic tests, medications. 

• Non- Medical – Patient transportation, accommodation, caregiver expenses. 

• Indirect costs 

• As well as Intangible costs 

• Opportunity costs [12] 

1. Direct- Cost: - Direct costs include medical expenses such as hospital stays, doctor visits, diagnostic tests, and medicines, and they form a key part 

of pharmacoeconomic evaluation. Identifying and measuring direct costs is very important in giving solid reasons for using cost-effective treatments 

and helping policymakers and stakeholders make better use of limited healthcare resources. These costs play vital role in economic models, as they help 

researchers estimate the financial burden of medical treatments and compare the cost-effectiveness of different treatment options.  

EXAMPLE - For instance, a drug administered solely for managing a specific Diagnosis-Related Group (DRG) and not for any other purpose [13]. 

2. Indirect-Cost: - Indirect costs are usually measured using information obtained from external data sources that provide benchmarks or standard 

reference values. Important stakeholders such as governments, insurers, and employers- are showing increasing interest in reducing indirect costs, since 

lowering them is important for easing the overall financial pressure caused by growing healthcare expenses. 

EXAMPLE - Expenditures documented at the departmental level that are distributed across multiple patients, such as those related to physicians or 

nursing personnel [14]. 

  3. Intangible-Cost: - This category includes the discomfort, distress, and emotional burden experienced by patients and their caregivers. Such costs 

are generally omitted when designing insurance policies [15]. 

The following methods exist for estimating prices: 

• Cost/Sections 

• Cost/Therapy 

• Cost/Individual patient 

• Cost/Patient/Year 

• Cost/Case prevented 

• Cost/Life-saved 

• Cost/Disability-Adjusted life year 
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4. Opportunity-Cost: - It is clear that when money and resources are used for one purpose, they cannot be used for other options. As a result, the 

possible benefits from those other options are lost, and these lost benefits are called opportunity cost. 

EXAMPLE: Employments, funds, Construction, Management etc [16]. 

ASPECTS OF PHARMACOECONOMICS 

A. Patient-Related Aspects: 

Covers all relevant expenses and outcomes experienced by the patient, including direct, indirect, and intangible costs. 

B. Provider-Related Aspects: 

Refers to the expenditure required to deliver goods and services, considering only direct costs. 

C. Payer-Related Aspects: 

Involves government bodies, insurance providers, or other third-party funders. It concerns managers and accounts for lost workdays as well as 

decreased productivity. 

D. Societal Aspects: 

Represents the most comprehensive perspective, evaluating every cost and consequence. It incorporates both direct and indirect costs while also 

recognizing the overall advantages to society. 

5.  ECHO (ECONOMIC, CLINICAL, HUMANISTIC OUTCOME) MODEL:  

Pharmacoeconomics mainly emphasizes evaluating whether the added advantages derived from a medical intervention are worth the extra financial 

costs. This evaluation is based on three major categories of health outcomes: Economic, Clinical, And Humanistic together known as the ECHO Model. 

The ECHO framework in pharmacoeconomic analysis views medicines as a combination of clinical, financial, and patient-centered attributes. Drug 

assessments now go beyond simply examining safety and therapeutic effectiveness, also considering their influence on healthcare expenditure, resource 

utilization, and overall patient well-being. 

This approach highlights the value of pharmaceutical products or services by merging conventional clinical results with contemporary measures of cost-

effectiveness and quality of life. Such a Holistic Model offers a conceptual basis for balancing trade-offs between clinical, economic, and humanistic 

aspects when determining the most efficient use of healthcare resources [17]. 

6.  PHARMACOECONOMICS EVALUATION TECHNIQUES: 

 Pharmacoeconomic methods focus on analysing expenses, treatment procedures, and health outcomes linked to medical therapies. The main 

approaches include Cost-Minimization, Cost-Effectiveness, Cost-Utility, And Cost-Benefit Evaluations. These techniques play a vital role in regulatory 

approval, reimbursement policies, economic assessments, and maintaining the sustainability of pharmaceutical practices [18]. 

Types of Economic Evaluation: - 

A. COST EFFECTIVE ANALYSIS: 

Cost-Effective Analysis (CEA) is a structured method used to evaluate and compare the expected costs and health outcomes of multiple interventions. 

It has been widely applied across countries, particularly within Health Technology Assessments (HTAs), to improve the efficiency of healthcare 

systems. However, despite its advantages, CEA has some clear limitations, since it is mainly designed to maximize efficiency in health services, it does 

not consider other important goals such as improving health equity or reducing unfair differences in care. As a result, even if a treatment is found to be 

cost-effective, the related costs and benefits may not be shared fairly across all population groups, and traditional CEA methods cannot fully show these 

distributional effects to policymakers [19]. 

For instance, treatments made for people with serious illnesses or disabilities usually cost more, which makes them seem less efficient. In CEA, health 

improvements are valued the same way for everyone, no matter a patient‘s starting quality of life or whether the treatment extends life or treats a short-

term condition leading to the saying, ‗a QALY is a QALY is a QALY.‘ This means that a gain of 0.15 QALYs is treated as the same, whether it comes 

from helping someone with severe depression or a person already in good health [20]. 

“Incremental Cost-Effectiveness Ratio (ICER)” ICER is calculated by the difference in cost between an intervention of interest and a comparator 

divided by the difference in health outcomes between the intervention of interest and the comparator. CEA and CUA (Cost Utility Analysis) use the 

same formula for ICER. When quality-adjusted life years is used as the outcome measure, it could be called CUA or CEA. When natural units such as 

A1C or LDL-c are used as an outcome measure, it is called CEA. 
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ICER = (Cost of drug A - Cost of drug B) / (Benefits of drug A – Benefits of drug B) = Difference in costs (A-B) / Difference in benefits (A-B). 

 

B. COST UTILITY ANALYSIS: 

Cost-utility analysis (CUA) is a type of pharmacoeconomic study that goes beyond just looking at clinical results by also including health-related 

quality of life in its evaluation [21]. This is usually measured using Quality-Adjusted Life Years (QALYs), which show both how long and how well a 

person lives with a treatment. The main outcome in CUAs is the Incremental Cost–Utility Ratio (ICUR), which is calculated as the extra cost needed to 

gain one additional unit of benefit, usually measured as a QALY. 

C. COST BENEFIT ANALYSIS: 

Cost-benefit analysis (CBA) is a pharmacoeconomic method used to assess healthcare interventions and help decision-makers set priorities. In this 

approach, the benefits are expressed in money terms by looking at direct medical results, use of resources, and wider effects on society. Among these, 

the most important are usually the direct clinical and financial benefits, which are often measured as cost savings for patients and healthcare systems 

[22]. 

EXAMPLE: 

The following is the cost-benefit analysis calculation formula: 

 Total benefits = Benefits minus cost  

 Benefit-cost ratio = Benefits / Costs 

D. COST MINIMIZATION ANALYSIS: 

In Cost-Minimization Analysis (CMA), the primary focus is on comparing the expenses of different treatment options. This method is applicable only 

when the health outcomes of the interventions are identical or sufficiently similar, eliminating the need for further outcome analysis. A typical 

illustration is when a physician chooses to prescribe a generic medicine over a branded counterpart, since both provide equivalent therapeutic effects 

but the generic is more economical [23]. 

EXAMPLE - Comparative research demonstrated that Ceftriaxone markedly lowered hospitalization expenses for patients suffering from serious 

infection primarily those affecting the Skin, bones and the joints by enabling them to receive all or part of their antimicrobial therapy during their 

hospital stay [24]. 

E. COST CONSEQUENCES ANALYSIS: 

This is done primarily by using an illustrative table to indicate the effectiveness outcomes (primary and secondary outcomes) in a separate part of 

arrangement, combined with the calculated mean prices with Propecia. The Cost Consequences Analysis (CCA) is a method of economic analysis 

which expresses the outcomes of therapy and measures the cost of that given therapy to makes their own ideas on suitability and corresponding 

significance to their decision-making process. 

F. COST OF ILLNESS: 

It is commonly termed the ―burden of disease’’ and includes evaluating both the direct and indirect expenses linked to a particular health condition. 

Estimates of the economic impact of conditions such as diabetes, mental illnesses, and cancer have been made in the United States. By accurately 

assessing these direct and indirect costs, it becomes possible to judge the comparative worth of a treatment or preventive approach [25]. 

EXAMPLE- By calculating the Societal Cost of a specific disease, the expense of a preventive measure can be deducted to estimate the advantage of 

applying such a strategy on a national scale. Cost-Of-Illness (COI) analysis is not intended to compare different therapeutic options but rather to 

approximate the economic impact of a disease. Consequently, the worth of both preventive and therapeutic interventions can be assessed in relation to 

this disease-related expenditure. 

HUMANISTIC ANALYSIS: 

Humanistic Outcomes are understood as the effects of a disease or its treatment on a patient‘s daily functioning and overall Quality of Life. This 

includes aspects such as physical ability, social interactions, general health, wellbeing, and life satisfaction. In line with this, our study measured 

humanistic outcomes by using quality-of-life scales and by assessing how well patients followed their prescribed treatments [26]. 

Humanistic outcomes consist of some mean parts: - 

A. QUALITY OF LIFE: 

When looking at QoL, the results were mixed. Some studies showed that MTM (Medication Therapy Management) services improved daily 

functioning and wellbeing, but other studies found little or no change. By adding measures that evaluate a patient‘s quality of life, it becomes possible 

to adjust the estimated effectiveness of different medicines. These quality-adjusted results can change both the clinical decisions made and the cost-
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effectiveness comparisons of the drugs being studied Physical aspects of life (such as energy, mobility, and reduced symptoms) tended to improve more 

often than mental or emotional wellbeing [27]. 

B. PATIENT’S ADHERENCE:  

Better Patient adherence can lead to fewer symptoms, fewer complications, better daily functioning, and less worry or stress for patients. Including 

factors that assess a patient‘s daily well-being allows us to adjust how effective different medicines are considered. These adjusted results can influence 

both treatment choices and the comparison of cost-effectiveness between the drugs being evaluated. Improving medication adherence isn‘t just about 

reducing costs or hospital visits it can also meaningfully improve how patients feel, their daily life, and their overall well-being [28]. 

7.  PHARMACOECONOMIC MODELLING: 

Pharmacoeconomics has recently become an important area of focus. It is a part of health economics that looks at and compares the value of different 

health policies or treatment approaches. In pharmacoeconomic modelling, the costs of a new drug or treatment plan are estimated along with their 

outcomes, such as money saved, improved treatment results, or better quality of life for patients. These models can be studied from different 

viewpoints, such as hospitals, doctors, patients, government, or society as a whole. Choosing the right viewpoint is a key step in making the analysis 

meaningful [29]. A key benefit of these models in pharmacoeconomic modelling is their ability to apply least-squares linear regression methods to 

study how different factors influence the additional cost-effectiveness of an intervention. This approach provides more detailed insights compared to 

traditional models that only combine overall cost and outcome differences. The models are frequently the sole reliable source of timely, adaptable, 

reasonably priced information regarding the clinical, humanistic, and financial outcomes of disease management agreements. 

There are four types of Pharmacoeconomic modelling that is given below: 

1. Decision tree models 

2. Markov models 

3. Discrete event stimulation models 

4. Monte Carlo stimulation models 

1. DECISION TREE MODELS: 

 

For many years, decision tree models have been used to assess diagnostic tests, mainly to support reimbursement policies and healthcare decision-

making. A wide range of references and materials are available that explain the detailed aspects of diagnostic decision modelling [30]. Decision tree 

models help map clinical pathways, combine evidence on costs and effectiveness, and assess the benefits of interventions. They can represent events 

over time, account for uncertainties, and point out areas for further research. These models are especially useful for one-time choices, short-term care 

decisions, and quick, routine decision-making in healthcare. 

 Example- Heparin for the prevention of Deep Vein Thrombosis (DVT) in hip replacement patients  

-Patients are at risk of DVT (and pulmonary embolism) post-surgery  

-Heparin can be injected pre-surgery and for 7-10 days post-surgery to try and prevent clots  

-However, there are risks of bleeding [31]. 
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  LIMITATIONS: 

1. Should capture the complete impact of each possible patient pathway. 

2. Not very effective for long-term outcomes, even though extra branches can be added. 

3. Managing repeated events is challenging [32]                 

2. MARKOV MODELLING: 

The Markov model is a mathematical tool that works with a set of distinct health states, where a patient can either move from one state to another or 

stay in the same state. Each movement depends on certain probabilities, which usually remain constant. The time spent in each state is generally the 

same across the model. In Pharmacoeconomics, Markov models are mainly used to measure the cost-effectiveness of different treatment options, such 

as prevention strategies or hospital care. Beyond healthcare, they are also widely applied in other areas like economics, logistics, and marketing. 

Example- The effectiveness of ACE inhibitors in treating heart failure is usually measured after six months. This period includes dose adjustment and 

the gradual reversal of harmful changes in the blood vessels, known as vascular remodelling. In most clinical and economic studies, a one-year cycle is 

used, as many large trials measure drug effectiveness over this time. However, the model can also use shorter cycles such as six months, one month, or 

even a week which are especially useful for studying acute illnesses or medical emergencies [33]. 

TYPES: - 

A. Cohort simulation 

A Cohort Markov Model is a decision tool that follows a group of patients as they move between different health states over time. At each step (called a 

cycle), a certain proportion of the group shifts to other states based on set probabilities [34]. 

 B. Microsimulation model 

A Microsimulation Model is a computer-based method that follows individual patients (or people) over time to see how their health, events, or 

behaviours change. By combining the results from many individuals, the model can estimate outcomes for the whole population and support healthcare 

decision-making. 

 

LIMITATIONS: 

1. Some real-world variations in patient conditions may not be well reflected in predefined Markov states. 

2. Utility values are assumed to stay constant in each state, even though patient experiences and quality of life can change over time. 

3. Markov models assume that the future state depends only on the current state, not on past history. This may oversimplify real disease progression 

[35]. 

3. MODELS FOR DISCRETE EVENT SIMULATION: 

DES (Discrete Event Simulation) is a method that has been used for many years and is available in different programming languages and commercial 

software tools. It works by representing a system as a series of events that happen at specific moments in time. This approach makes it possible to 

model changing (dynamic) behaviour, interactions, and the use of resources—such as waiting lines (queues) and capacity limits at the level of 

individual people or items [36]. Although DES is being used more often in healthcare, its application for studying health and economic outcomes such 
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as in personalized medicine remains quite limited. The quality of published reports on DES has not really improved over time. Even so, DES can be a 

very suitable, and sometimes even the best, method for modelling health and economic results in specific situations, especially when assessing 

personalized medicine approaches [37,38].  

Example- A case study on colon cancer is used to demonstrate how DES can be applied in practice. Since there is growing interest in including 

resource limitations in health-economic evaluations, the study also explains and shows functions that help model these capacity constraints [39]. 

4. MONTE CARLO SIMULATION MODEL: 

The Monte Carlo method is a widely used simulation technique with multiple applications in healthcare. Its main strengths lie in its ability to provide a 

detailed picture of potential risks, making results more accurate. It is also highly flexible, as it allows the use of different probability distributions and 

can account for changing relationships between variables. In addition, the method is universal, meaning it can be applied to a wide range of problems, 

and it can be easily integrated with other risk assessment models or tools [40]. It can be understood as a way of using numerical integration with 

random sampling to handle uncertainty. A key point of this method is that the standard error reduces at a rate proportional to the square root of the 

number of simulations, rather than in direct proportion to the total size of the model [41]. 

Example- The method can also be used to reliably compare medicines from different groups, such as Fluoroquinolones versus Macrolides, or Beta-

lactams versus Aminoglycosides, since separate evaluation targets are defined for each drug category. 

8.  SIGNIFICANCE: 

Following are some applications of Pharmacoeconomics- 

1. Pharmacoeconomics also helps guide decisions about how medicines are used. Most research in this field applies a cost-effectiveness approach to 

show how to reach a desired health outcome while spending the least amount of money. 

2. A major use of Pharmacoeconomics in medical practice is to support both clinical and policy-related decisions. Pharmacists are now more often 

delivering services that help patients receive care more easily, use medicines properly, and achieve better health results [42]. 

3. It highlights how pharmacoeconomic studies such as cost-utility, cost-effectiveness, and cost-benefit analyses help guide policymaking, set drug 

prices, decide which medicines go on formularies, and improve patient access to treatments. 

4. It also points out challenges like limited methods, lack of enough data, and uncertainty in results, while suggesting ways to strengthen the use of 

pharmacoeconomic evidence when making policy choices [43]. 

5. It points out major directions in health economics and outcomes research, including the increasing role of real-world data, clearer approaches to drug 

pricing, greater focus on patient-centered results, and the integration of digital health tools. These developments reflect the future path of 

Pharmacoeconomics and highlight the priorities of healthcare decision-makers [44]. 

6. Pharmacoeconomics brings structured tools to account for uncertainty (via sensitivity analysis or simulation), long-term outcomes, and patient 

preferences making decision-making more evidence-based, transparent, and justifiable. 

7. Including pharmacoeconomic studies within clinical trials so that both medical outcomes and costs are evaluated together. By doing so, the results 

can directly support national decisions about whether a new medicine should be reimbursed, how it should be priced, and whether it offers enough 

value compared to existing treatments [45]. 

9. PHARMACOECONOMIC IMPLEMENTATION IN PUBLIC HEALTH  PROGRAMS: 

With healthcare costs rising and the growing need for medicines due to widespread diseases, it has become essential for every country to focus on 

Pharmacoeconomics. There is a need to create strategies and approaches to support the successful use of pharmacoeconomic in a country‘s healthcare 

system. Here are some clear recommendations to help improve the use of Pharmacoeconomics in a country. 

Governments should set basic data standards and create committees to review medical records and data. They should also hold responsible those in 

charge of maintaining poor health records. It should be mandatory for both government and private hospitals to maintain accurate health records. This 

is crucial because having good-quality medication data is key to successfully implementing Pharmacoeconomics [46]. 

There should be strong collaboration between health policymakers and researchers to identify issues in the system and develop new, improved policies 

to address challenges in implementing Pharmacoeconomics. 

Countries should create national organizations and agencies to oversee the implementation of Pharmacoeconomics, making the important decisions and 

taking actions needed to effectively use pharmacoeconomic analysis in healthcare systems. 

National and regional pharmacoeconomic bodies should share the real costs of medicines and healthcare services for different treatments and 

procedures. This would create a standard reference for pharmacoeconomic studies and support researchers by giving them reliable and high-quality cost 

information [47]. 
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10. PHARMACOECONOMICS AND HEALTH INSURANCE IN INDIA: 

In the Indian health insurance system, most policies cover only inpatient services, which means a patient must stay in the hospital for at least one day to 

claim insurance. Instead of reducing expenses, this often increases overall costs. To control such unnecessary spending, insurers should work out 

agreements with hospitals and healthcare providers that focus on better cost management. Health insurance is an important way to strengthen Universal 

Health Coverage (UHC) by improving access to healthcare and offering financial protection. In Low- And Middle-Income Countries (LMICs), 

different types of insurance exist, which vary based on the provider (public or private), the coverage level, and the groups of people who benefit from 

them [48]. The latest initiative is ‗Ayushman Bharat‘ or Pradhan Mantri Jan Arogya Yojana (PMJAY), introduced in 2018 to move towards (UHC). 

This scheme is completely funded by the government and aims to provide protection to nearly 500 million people, with health coverage of about US 

$7000 per family each year. Its main goal is to reduce the financial burden on poor and vulnerable populations while ensuring their access to healthcare 

services [49], knowing about and being aware of insurance schemes increases their use, which in turn improves access to healthcare services [50]. 

11. CONCLUSION: 

In India, where people still spend a large share of their own money on healthcare and insurance coverage is limited, using pharmacoeconomic 

principles will be vital for building a fair and sustainable system. Bringing Pharmacoeconomics into public health programs through reliable data, 

transparent drug pricing, and strong collaboration between policymakers and researchers can improve both access and affordability. This approach will 

help shape policies on medicine costs, insurance coverage, and treatment guidelines so that healthcare remains effective as well as affordable. At the 

global level, Pharmacoeconomics is growing with the use of new technologies, real-world evidence, and patient-focused methods. It is no longer just a 

research tool but a practical requirement for achieving healthcare that is cost-effective, equitable, and centered on patient needs both in developed and 

developing countries. 
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