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A Mixed-Method Study Protocol on Financing Health in an Ageing Nation: Developing a Healthcare Sustainability Index for Pensioned and Non-Pensioned Military Veterans in Malaysia
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ABSTRACT 

	Aims: Malaysia’s rapid ascent as an ageing nation with 7.7% of its population now over 65 which heralds unprecedented pressure on its health system. This demographic shift exposes critical vulnerabilities in healthcare financing and access, particularly for distinct subgroups like military veterans. The pension status of Malaysian Armed Forces (MAF) veterans creates a fundamental inequity in their capacity to manage health costs, a key determinant of well-being that remains systematically unexamined.
Study design: Sequential exploratory mixed-methods design.
Place and Duration of Study: All states in Malaysia with department of veteran affairs between Dec 2024 to May 2025.
Methodology: This study employed a sequential exploratory mixed-methods design. Qualitative themes from in-depth interviews with 10 veterans were used to develop a quantitative survey, which was then administered to a stratified random sample of 475 MAF veterans. The core output of this analysis is the development and validation of a multidimensional Healthcare Sustainability Index (HSI), a composite measure integrating critical domains of workforce capacity, infrastructure, pharmaceutical access, and most critically, fiscal resilience.
Results: The study identifies a significant disparity in healthcare financial sustainability between pensioned and non-pensioned veterans. The validated HSI provides a precise metric to quantify this gap, revealing that non-pensioned veterans face substantially higher risks of catastrophic health expenditure and forgoing necessary care due to cost.
Conclusion: This research provides the first empirical evidence of a pension-based healthcare inequity within Malaysia's veteran community. The HSI serves as a vital policy tool for designing targeted, evidence-based interventions. The findings directly inform strategies to strengthen government financing mechanisms, safeguard veteran well-being, and enhance the overall resilience of Malaysia’s health system in the face of demographic ageing. By proposing a replicable model for assessing financial risk protection, this study offers critical insights for policymakers in Malaysia.
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1. INTRODUCTION 

Malaysia’s rapid demographic transition presents one of the most significant health policy and management challenges of the coming decades. Having reached aged nation status (7.7% of the population ≥65 years) by 2025, its elderly cohort is projected to increase by 269% between 2008 and 2040, on a trajectory toward a super-aged society by 2056 [1], [2], [3]. While the country's health system has historically contributed to excellent outcomes [4], its financial and operational sustainability is now under unprecedented threat. This demographic shift translates into direct system strain: it exacerbates the burden of non-communicable diseases, projects a rise in dementia cases to 668,000 by 2050, and follows healthcare costs that already reached RM88.4 billion in 2020 [5], [6]. These converging pressures rising demand, clinical complexity, and soaring costs threaten the resilience of Malaysia’s acclaimed Universal Health Coverage (UHC) system and constrain efforts to achieve the Sustainable Development Goals (SDGs), particularly SDG 3 [7]. The central policy question, therefore, is not merely about clinical care for the elderly, but about designing financially resilient and equitable health financing models that can withstand these demographic pressures.

A critical vulnerability within this broader challenge lies in the care of specific sub-populations with unique health profiles and fragmented financing pathways. Military veterans represent one such group, embodying the intersection of ageing, complex health needs, and potentially precarious financial independence. The distinction between pensioned and non-pensioned veterans creates a critical policy and management fault line, determining access to care, level of financial protection, and ultimately, health outcomes. This disparity presents a clear risk: veterans without pensions may become disproportionately reliant on public health financing, potentially leading to catastrophic health expenditures for them and avoidable demand on state resources. However, evidence to guide policymakers in addressing this risk is scant. A significant knowledge gap exists in understanding the micro-mechanisms of healthcare financing within this group and how they reflect broader, systemic vulnerabilities in Malaysia's health financing architecture.

A critical evidence gap persists regarding a fundamental inequity: how do pensioned and non-pensioned veterans differentially manage healthcare costs without sacrificing their basic quality of life? This concept of healthcare financial sustainability is not an academic abstraction, but a crucial determinant of well-being and a key pressure point for the entire health system. The role of pension status as a powerful lever either enabling access and providing financial protection or exacerbating vulnerability remains largely uncharted territory. This study confronts this void head-on by pioneering a composite Healthcare Sustainability Index (HSI) for Malaysian Armed Forces veterans. Our objectives are threefold: first, to establish the core indicators of financial sustainability for this distinct population; second, to empirically benchmark and contrast the sustainability crisis between pensioned and non-pensioned groups; and finally, to translate these findings into actionable, evidence-based policy solutions. Our ultimate goal is to forge a more equitable financing mechanism that safeguards veterans' health and dignity, while simultaneously creating a scalable model for protecting other ageing populations under Malaysia's UHC framework.

2. material and methods 

2.1 Study Design 
This study adopted a mixed-methods approach, utilizing a sequential exploratory design to gather both qualitative and quantitative data. The research was carried out in two phases to ensure comprehensive analysis and understanding of the data. In the qualitative phase, in-depth interviews were conducted with ten MAF veterans. These interviews provided valuable insights into their experiences and perceptions related to their healthcare independence. The responses were carefully analyzed to identify key themes related to their roles, challenges, and needs. The analysis was conducted using conventional content analysis, a method that allowed the researchers to systematically categorize and interpret the data based on patterns that emerged from the interviews.

The ultimate aim of this research is to translate empirical findings into actionable policy recommendations. The developed Healthcare Sustainability Index (HSI) will serve as a diagnostic tool to identify specific gaps in the financial resilience of MAF veterans, thereby informing a targeted overhaul of the government's healthcare financing mechanism. The objective of this new mechanism is to enhance veterans' self-reliance and well-being by exploring innovative, sustainable models for assistance. These may include, but are not limited to, veteran-specific health subsidies, means-tested premium support, or integrated public-private financing schemes, designed to alleviate out-of-pocket expenditures for chronic disease management.

To ensure these recommendations are both evidence-based and contextually appropriate, their development will be guided by a two-pronged approach: (1) a review of best practices from health financing models in other countries, and (2) structured stakeholder engagement with domestic experts in health economics, social security, and veteran affairs. This process ensures that proposed solutions are not only theoretically sound but also politically and operationally feasible within the Malaysian ecosystem.

2.2 Development Of The Health Sustainability Index (HSI)
The development of the HSI itself requires a rigorous, multi-stage methodological approach to ensure its validity as a measure of a health system's capacity to meet population needs sustainably. The following steps outline the proposed methodology for its construction and validation:

2.2.1 Definition and Scope of the Index 
The first step is to define “health care sustainability”. This includes aspects such as the availability of medical equipment, drug supplies, medical workforce capacity, and basic treatment facilities. The objective of the index is to assess the extent to which a health system can operate and meet needs without critical external assistance or imports.
2.2.2 Indicator selection 
Based on the scope, researchers will select a few indicators that reflect reliance in various components of health. For example:
• Medical workforce: number of doctors, nurses, and health care staff per capita.
• Drug supply: availability of essential drugs, local manufacturing capacity, and safety stocks.
• Equipment and facilities: presence of diagnostic machines (such as MRI machines), hospital beds, and emergency facilities.
• Financial resources and financing: per capita health expenditure, domestic versus imported sources of financing, total expenditure per follow-up treatment, cost of surgical treatment, cost of dialysis treatment, cost of purchasing medicines at pharmacies.
• Supporting infrastructure: capacity of supply chains and logistical facilities such as drug distribution systems, transportation to treatment sites and access to rural areas.

2.2.3 Determination of Measurement Method
Each variable selected should be objectively measurable. For example, the number of doctors per capita can be measured by the ratio of the number of doctors to the population. Data normalization may be required to allow comparison across variables with different scales. Z-scores or min-max scaling are often used to transform these data into a uniform scale (e.g., 0 to 1).

2.2.4 Validation and Reliability Test
The index should be tested to ensure that it truly represents the concept of health care sustainability. This step may involve correlation with other health data, such as mortality rates or treatment access rates, to see the consistency of the index. Reliability testing involves retesting the index with other data sets or over different time periods to ensure consistent results. There are 30 respondents who will be invited to do this pre-test [8].

2.2.5  Evaluation and Update
This index should be reviewed and updated periodically, especially when there are major changes in health technology, policy, or new findings in treatment needs. Evaluation can help determine if the index is still relevant or if there are components that need to be adjusted, for example by giving more emphasis to digital treatment access for the rural area. Through this approach, the health care survival index can be carefully developed and can be a useful tool for analyzing health system resilience and as a reference for future health policy.


2.3 Sample size 
The sample size calculation for this study is based on the total population of 475 veterans, which includes both pensioners and non-pensioners. The calculation adopts a single proportion formula to estimate the minimum sample size required to achieve statistical reliability. The formula used is: n = (Z1-α)²(P(1-P)/d²), where n is the minimum sample size required, Z1-α represents the Z-score corresponding to a 95% confidence level (1.96), P is the estimated prevalence of veterans who report “no worries about health care cost burden,” which is 61.2% based on findings by Cohen & Boersma (2023), and d is the desired precision level, set at 0.05 [9].

To ensure the sample is representative and accounts for potential non-responses, a 30% non-response rate is added to the calculated sample size. This adjustment increases the final sample size needed to ensure adequate power and validity of the findings. The use of this sampling method, along with proportionate stratification between pensioners and non-pensioners, enhances the robustness and generalizability of the study results to the broader veteran population.

2.4 Sampling method 
Stratified random sampling method with a population ratio weight of the total number of pensioned and non-pensioned veterans in the place. All pensioned and non-pensioned ATM veterans will be randomly selected and those selected will be contacted via WhatsApp group of each branch to answer the questionnaire study.

2.5 Method Of Scoring 
The HSI is formed by summing the indices for all components used to describe the indicator. The following is the formula for calculating HSI and the scale used for understanding this study.

The formula provided below is a normalization equation commonly applied in index development to standardize multiple indicators onto a common scale before aggregation:
Σₖ₌₁ [(Actual Valueₖ – Minimum Valueₖ) / (Maximum Valueₖ – Minimum Valueₖ)] ÷ n_item
In this formula:
- Actual Valueₖ refers to the observed or recorded value for the k-th indicator.  
- Minimum Valueₖ and Maximum Valueₖ represent the theoretical or empirical minimum and maximum values that the indicator can assume.  
- n_item denotes the total number of items or indicators being measured.
This method rescales each indicator’s value to a standardized range between 0 and 1. The numerator computes the distance of the actual value from its minimum, while the denominator defines the full range of the indicator. The result for each item reflects its relative position within the possible range. By summing these normalized scores across all indicators and dividing by the number of items, a composite or average index value is obtained.

The formula shown below is used to calculate the average score of a domain in index-based assessments:
Domain Score Formula:
Domain Score = (Σᵢ₌₁ X̄_Indicator.i) / n_indicator
Where:
- X̄_Indicator.i refers to the normalized score of the i-th indicator within a specific domain.  
- n_indicator represents the total number of indicators under that domain.  
- Σᵢ₌₁ indicates the summation of all normalized indicator values from the first to the n-th indicator.

This formula is used to determine the overall domain score by averaging the values of several indicators that fall under the same domain. Each indicator is first normalized (typically on a scale of 0 to 1) to ensure comparability. Then, these normalized values are summed up and divided by the total number of indicators. Averaging the scores provides a single, interpretable value that reflects the general performance or condition of that domain for each respondent or unit of analysis.

Finally, for calculating the overall index score by averaging the normalized scores of all domains included in the assessment, using the Index Score Formula:
Index Score = (Σᵈ₌₁ X̄_domain.i) / n_domain
Where:
- X̄_domain.i refers to the normalized score of the i-th domain.
- n_domain is the total number of domains being considered.
- Σᵈ₌₁ indicates the summation of normalized domain scores from the first to the n-th domain.

This formula aggregates all domain-level scores into a single composite index by computing their average. Each domain, which may represent different dimensions (e.g., access to care, financial burden, self-care capacity), is first scored independently through its respective indicators. These domain scores are then normalized to a common scale (usually between 0 and 1) to ensure consistency.

2.6 Ethical Issues 
[bookmark: _Hlk209100355]This study will be conducted in strict accordance with the principles outlined in the Declaration of Helsinki and relevant national regulations. Ethical approval was granted prior to the commencement of the study by the Ethics Committee for Research Involving Human Subjects at the National Defence University of Malaysia (JKEP:1/2025).

Informed consent will be obtained in writing from all participants prior to their enrolment. The consent process will clearly communicate the study's purpose, procedures, potential risks and benefits, and the measures in place to protect confidentiality. Participants will be explicitly informed of their right to withdraw from the study at any time without penalty or being required to provide a justification.

To protect participant privacy, all data will be handled with the utmost confidentiality. Personally identifiable information (PII) will be removed and replaced with anonymized codes during data transcription and analysis. All digital files will be stored on a password-protected secure server, and physical documents will be kept in a locked cabinet, with access restricted to the principal investigators only.

Given the potential for the discussion to involve sensitive topics related to personal finances and health, protocols are established to safeguard participant well-being. Both the moderator and participants retain the right to pause or terminate a focus group discussion (FGD) immediately if significant distress is observed. Information on accessing low-cost counselling and support services will be provided to all participants as a standard precaution.Tables should be explanatory enough to be understandable without any text reference. Double spacing should be maintained throughout the table, including table headings and footnotes. Table headings should be placed above the table. Footnotes should be placed below the table with superscript lowercase letters.  


3. results and discussion

The quantitative analysis is anticipated to reveal a statistically significant disparity in Healthcare Sustainability Index (HSI) scores between pensioned and non-pensioned veterans. Non-pensioned veterans are expected to report markedly lower scores across key domains, particularly in financial resources and financing, indicating a substantially higher vulnerability to catastrophic health expenditures. This divergence will empirically validate the primary hypothesis that pension status is a critical determinant of healthcare financial resilience. Furthermore, the stratified random sampling is designed to ensure these findings are generalizable to the broader population of Malaysian Armed Forces veterans.

Concurrently, the initial qualitative themes derived from in-depth interviews are projected to provide rich, contextual narratives that explain this quantitative divide. Veteran testimonies will likely illuminate the specific challenges faced by non-pensioned individuals, such as the burden of out-of-pocket payments for chronic disease management and barriers to accessing specialized care. The integration of this mixed-methods data will culminate in a validated HSI, a robust diagnostic tool that identifies at-risk veterans and pinpoints specific gaps in the current financing mechanism, thereby providing a clear evidence base for targeted policy intervention. 

The findings from this study will underscore a critical equity gap within Malaysia's healthcare landscape for military veterans, fundamentally driven by pension status. The significantly lower Healthcare Sustainability Index (HSI) scores among non-pensioned veterans, particularly within the financial domain, highlight a vulnerable subgroup for whom universal health coverage (UHC) provisions are insufficient. This aligns with global literature suggesting that passive UHC policies, while broad in scope, often fail to address the specific financial vulnerabilities of sub-populations with unique histories and needs, such as veterans [10], [11]. Our mixed-methods approach not only quantifies this disparity but, through qualitative narratives, captures the lived experience of financial toxicity—where veterans are forced to choose between medical care and other essential needs. For health policy managers, this presents a clear mandate: moving beyond a homogenized view of citizenry to design targeted financing interventions. This evidence compels a policy shift towards means-tested support mechanisms specifically for non-pensioned veterans to mitigate this inequity and uphold the nation's moral contract with those who have served.

This study will introduce and validates the Healthcare Sustainability Index (HSI) as a pragmatic tool for health systems management. Beyond merely identifying at-risk individuals, the HSI serves as a diagnostic instrument for the system itself, pinpointing which specific components—be it workforce capacity, drug supply chains, or financial structures—are failing this demographic. This allows for a move from reactive problem-solving to proactive system strengthening. For managers, the operationalization of the HSI into a national veteran needs-assessment framework could revolutionize resource allocation, enabling precise, evidence-based budgeting and program development. By identifying veterans at high risk of financial hardship before they face catastrophic expenditure, policymakers can invest in preventative financial protection schemes. This is not merely a welfare cost but a strategic investment in the long-term sustainability of the entire healthcare system, preventing more severe and costly health complications down the line.

The challenges identified in this veteran population are not isolated; they are a precursor to the pressures Malaysia will face with its broader ageing population. Veterans, as a defined and organized cohort, represent an ideal group for piloting innovative financing models. The multi-pronged mechanisms explored—such as veteran-specific health vouchers, means-tested premium support, and integrated public-private schemes—can serve as a replicable policy blueprint. Successfully implementing and evaluating these models within the veteran community provides invaluable, real-world evidence for scaling up similar interventions for all elderly Malaysians. This aligns directly with the global UHC agenda, demonstrating how a focused, managerial approach to a specific group can generate lessons that enhance the resilience and equity of the entire health system against inevitable demographic change. Therefore, the implications of this research extend far beyond veteran affairs, offering a practical pathway for Malaysia to future-proof its health financing in pursuit of genuine universal coverage.

4. conclusions

This study underscores that pension status is a critical, and previously perhaps underappreciated, determinant of healthcare financial sustainability for military veterans in Malaysia. By developing and validating a composite Healthcare Sustainability Index (HSI) through a rigorous mixed-methods approach, this research provides an evidence-based diagnostic tool that moves beyond generic needs assessments to precisely identify at-risk subgroups and the specific domains, most critically, financial resources where they are most vulnerable. The findings compellingly argue for a decisive shift away from a one-size-fits-all policy towards a multi-pronged, targeted financing mechanism that prioritizes non-pensioned veterans. Ultimately, the lessons gleaned, and the models proposed from this veteran-centric research offer a vital and replicable blueprint for proactively strengthening Malaysia's health financing architecture. Piloting these interventions for a defined population serves as a strategic imperative for policymakers to enhance equity and build a more resilient system capable of withstanding the broader demographic pressures of an ageing nation, thereby fortifying the nation's commitment to genuine Universal Health Coverage.
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