Supplementary Appendix 3: Methods identified for analysis of healthcare access and equity

	Method
	Description
	When to use it
	Citations from this review
	Known examples of use/ articles with additional information1

	Overall economic evaluation methods

	Cost-effectiveness analysis (CEA)
	Analysis of the benefits of a healthcare intervention/ treatment relative to the costs. Provides estimate of the value of additional benefits of a new treatment.
	This is the most common type of economic evaluation and is used to evaluate the cost-effectiveness of a given treatment or intervention. Some guidelines recommend robustly conducted cost-effectiveness analysis as being critical to achieving universal health coverage.
	International guidelines: (1, 2)
	Most common type of economic evaluation used in healthcare.

	Generalised cost-effectiveness analysis (GCEA)
	“GCEA is a form of CEA where a hypothetical reference case (“the null”) is used to identify the best package of interventions, regardless of previous, potentially inefficient, decisions.”(2)
	To support development of universal healthcare coverage packages.
	International guidance: (3)
	 Examples: (4-6)

	Equity informative economic evaluation
	Equity informative economic evaluation describes a collection of methods for economic evaluation which explicitly incorporate consideration of equity impacts alongside cost-effectiveness. Includes for example: Extended cost-effectiveness analysis (ECEA) and distributional cost-effectiveness analysis (DCEA)
	When there are distributional equity impacts that should be considered quantitatively alongside cost-effectiveness.
	Independent guidelines: (7)
	Article describing equity informative cost-effectiveness analysis methods (8)

	Distributional cost-effectiveness analysis (DCEA)
	Analyses distribution of costs and effects within a population, estimates efficiency effects (cost-effectiveness) and equity effects. Identifies & analyses trade-offs between equity and efficiency e.g. using the equity-efficiency impact plane
	 Useful when comprehensive analysis of equity impacts is required and if there are potential trade-offs between equity and efficiency.
	Independent guidelines: (7) 

Methods guidance: (9)
	Tutorial article: (10)
Book on DCEA methods: (11)

	Aggregate DCEA
	A less resource intensive version of DCEA. Can provide useful quantitative information to help policy makers consider how far new technologies are likely to reduce or increase health inequalities.
	Useful when health inequality impacts need to be evaluated alongside population health, but available resources are not sufficient to undertake full DCEA.
	Independent guidelines: (7)
	Article evaluating 27 interventions in UK using aggregate DCEA framework (12)

	Methods used within economic evaluations
	
	
	
	

	Subgroup analysis
	Analysing costs and effects that accrue to subgroups within the population.
	Can be useful to demonstrate differential costs/effects for certain groups and highlight equity implications. Often used when there is suspected heterogeneity within the population. Generally advised that subgroups should be determined in advance of analysis based on known clinical or social characteristics that are expected to impact costs or effectiveness.
	National guidelines: (13-38) 

International guidelines: iDSI reference case

Independent guidelines: (1)

Methods guidance: (9, 39-48)
	Example exploring gradient of hypertension by socio-economic status: (49)

Also many examples within published economic evaluations, e.g. (50)

	Sensitivity analysis to explore effect of equity assumptions
	Changing parameters used in primary analysis to reflect different equity stances and observing the effect on the results, e.g. scenario analysis.
	If an equity approach is used in the primary analysis (e.g. as recommended by national guidance) but an alternative equity approach may be relevant to the setting or context.
	National guidelines: (51)

Independent guidelines: (52)
	 Example: (53)

	Absolute QALY shortfall weighting
	“Absolute QALY shortfall is the future health, including quality and length of life, that is lost by people living with a condition, compared with the expected future health without the condition over the remaining lifetime of the patients.”(26)
	When analysing interventions/treatments for severe conditions. 
	National guidelines: (26, 29)
	 Methods article including worked hypothetical example calculations: (54)

	Equity/ distributional weighting/ adjustments
	Costs/ outcomes are weighted according to equity relevant characteristics. One quantitative approach to determining weights is the "person trade-off approach" (55)
	When an equity relevant characteristic is identified within the population and needs to be captured quantitatively within the analysis.
	National guidelines: (20) (advises against use of this method)

International guidelines: (55)
 
Independent guidelines: (7)

Methods guidance: (56)
	Quantitative weights can be used to give greater or lesser weight to subgroups of the population (57).

	Demonstrate distributional effects
	An extension to subgroup analysis where the population is split into groups representing a distribution according to an equity relevant characteristic and results are presented for each group in the distribution. 
	When an equity relevant characteristic is identified by which the population can be split, and differential costs/effects can be demonstrated across the distribution.
	National guidelines: (27);

Independent guidelines: (7) 

Methods guidance: (9)
	Example estimating the impact of social investment policies on distribution of mortality & morbidity across age group categories & gender: (58)

	Disaggregated societal perspective analysis
	An analysis using a disaggregated societal perspective captures relevant non-health effects and costs that fall outside the health budget. 
	When there are relevant non health costs or effects.
	International guidelines: (1)
	Several examples of economic evaluations using this perspective, mainly from India: for example: (59)

	The Health Improvement Distribution Index
	Calculated as the disease prevalence in the subpopulation of interest divided by the disease prevalence in the overall population.
	A simpler alternative to DCEA methods.
	Independent guidelines: (7)
	No published examples identified (non-systematic search).

	Constrained optimisation
	"A set of methods designed to identify efficiently and systematically the best solution (the optimal solution) to a problem characterized by a number of potential solutions in the presence of identified constraints," (Constrained optimization methods report 1). Allows budget/other constraints (e.g., equity) to be explicitly incorporated into the analysis.
	When costs/ effectiveness is affected by identified constraints.  These methods have been applied in problems of capacity management and location selection and may also be useful in guiding decision making where "physicians and patients face constraints such as proximity to treatment centers, health insurance benefit designs, and the limited availability of health resources." (Report 1)
	Methods guidance: (60, 61)
	Tutorial using Python: (62)
Examples: (63, 64)

	Dynamic simulation modelling
	Dynamic simulation models are a type of mathematical model used to represent operations or systems. They are different to other types of model widely used in healthcare evaluation (e.g. decision trees & Markov models) because they account for the dynamic nature of the system (changes over time) and the interactions between different system actors. Example types of dynamic simulation model: system dynamics, discrete event simulation and agent-based modelling. Machine leaning models may also complement these methods.
	When additional constraints faced by patients and the health system need to be modelled to capture the impact on the patient pathway. E.g., capacity constraints, waiting times, utilisation and patient characteristics, and events can impact healthcare access.
	Methods guidance: (65-67)
	This article gives a good description of dynamic modelling approaches, what they can be used for and how to choose between them: (66)



	Regression-based decomposition methods
	Estimated regression coefficients are used to derive inequality weights of explanatory variables.
	This method is useful to understand the determinants of inequality. 
	Methods guidance: (68)
	These methods have been used widely in labour economics to investigate wage disparities by gender and race. For example: (69) More recently they have been used to examine racial disparities in access to healthcare. For example: (70)

	Discrete event simulation (DES)
	DES is a flexible modeling method characterized by the ability to
represent complex behaviour within, and interactions between individuals,
populations, and their environments. The term
“discrete” refers to the fact that DES models time in discrete intervals and that the events are mutually exclusive (discrete).
	Useful when there are constrained resources and to account for queueing/ wait times; when 1) levels of access are altered; and 2) time to access impacts costs and outcomes
	Methods guidance: (71, 72)
	 Example: (73)

	Methods used alongside economic evaluations

	Multi-Criteria Decision Analysis (MCDA)
	A framework for incorporating multiple criteria within the decision-making process. Allows other social objectives (such as equity and access) be incorporated quantitatively into decision making alongside effectiveness/ cost-effectiveness. 
	When there are multiple dimensions of impact that need to be considered together within the decision-making process. Some concerns that MCDA can be too complicated to be practical.
	Independent guidelines: (7, 74)

Methods guidance: (75)
	Equity and other social implications were considered as one of 5 criteria in MCDA for universal coverage in Thailand. An MCDA tool also used in New Zealand to create a points system used for prioritising patients access to elective services. (75)

	Report on equity according to PROGRESS-Plus
	PROGRESS-Plus provides a framework for specifying indicators of social disadvantage: place of residence, race/ethnicity, occupation, gender, religion, education, social capital, socioeconomic status, plus age, disability and sexual orientation
	 A useful framework for describing equity impacts across the range of indicators of social disadvantage.
	National guidelines: (31)
	 Example: (76)

	Qualitative research to explore equity issues
	Using qualitative research methods with key stakeholders to explore the impact of equity issues arising from a particular intervention. Examples from Philippine guidelines: participant observation, in-depth interviews, focus group discussions, and online ethnography
	Useful to identify "factors and contexts, such as patient preferences, patient world view, social norms, socioeconomic status, gender roles, ethnicity, and religion that affect access to or quality of care received." (31)
	National guidelines: (31, 77)

Independent guidelines: (74)
	 Examples: (78, 79)

	Empirical measures to quantify equity impacts within a particular clinical condition or treatment
	Empirical estimates to quantify equity impacts could be generated. These can be used to quantitatively describe equity impacts. 
	 Can be useful when data/ resources are not sufficient to undertake DCEA but some quantification of equity would be useful to inform decision making.
	Independent guidelines: (7)
	Components of DCEA e.g. quantification of disease specific healthcare utilisation by equity variables such as age, sex socio economic status has been suggested as useful evidence for decision making even when full analysis of these equity distributions is not possible (7).

	Conjoint analysis
	Conjoint analysis is a decomposition
method, in which implicit values for an attribute
of an intervention are derived from some overall score for a
profile (conjointly) consisting of two or more attributes. Often involves a discrete choice experiment to elicit preferences.
	Can be particularly useful for quantifying preferences for non-market goods or services or, as in the case of healthcare, where market
choices are severely constrained by regulatory and institutional factors Useful to assess patients' willingness to accept the therapeutic risks associated with more effective new treatments. Can help to explain adherence.
	Methods guidance: (80)
	Conjoint analysis has been used to measure preferences for a range of healthcare services e.g. (81-83)

For more examples see: (80)

	1References in this column were identified either within the documents included in the review or based on existing knowledge of the authors. They were not identified systematically and as such do not represent a complete list of examples or additional information.
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