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Introduction: League tables

Country-specific incremental cost-effectiveness ratio (ICERs) for multiple interventions are 
necessary to construct a league table, but rarely available. 

ICER = 
𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑜𝑠𝑡 𝑜𝑓 ℎ𝑒𝑎𝑙𝑡ℎ 𝑐𝑎𝑟𝑒

𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 ℎ𝑒𝑎𝑙𝑡ℎ 𝑜𝑢𝑡𝑐𝑜𝑚𝑒

Country-specific league tables rank health interventions from the lowest ICER to the 
highest, i.e. best to worst option. 

Funding could be allocated to the intervention with the lowest ICER first, and interventions 
added according to their rank and available funds. 

We used meta-regression analysis to synthesize cost-effectiveness results, predict country-
specific ICERs, and create league tables.
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Methods: Data and categories

Data are from the Tufts University’s cost-effectiveness registries through 2020 with health 
improvements measured in disability-adjusted life-years (DALYs) or quality-adjusted life-
years. 

We included health care interventions with at least two articles and three ICERs. 

We grouped interventions into 17 broad categories such as food and diet, and estimated 
17 meta-regression models. 

For each model, the dependent variable is ICER, and independent variables are country, 
methods, and intervention characteristics. 
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Prevention Diagnosis Treatment

Antibiotics X

Antivirals for Hepatitis B & C X

Cancer X X

Cataract surgery X

Cochlear implants X

Food and diet X

Hypertension drugs including ACE inhibitor X

HIV X X

Malaria X

Psychological services X

Syphilis X

Tuberculosis X X X

Vaccines X 4



Estimating equation

Estimate log 𝐼𝐶𝐸𝑅𝑖 = σ𝑗 𝛼𝑗𝐼𝐺𝑖𝑗 + σ𝑘 𝛽𝐺𝑘𝑋𝑖𝑘 + σ𝑙 𝛾𝐺𝑙𝑌i𝑙 + σ𝑚 𝛿𝐺𝑚𝑍𝑖𝑚 + 𝜇𝑠 + 𝜀𝑖

i refers to a ratio, j refers to intervention, and s refers to article for random effect

𝐼𝐺𝑖𝑗  = Matrix  of indicator variables for each intervention j in group G

Subscript G denotes that coefficients are specific to a group, and coefficient for 𝛼𝑗 are 

specific to an intervention  

𝑋𝑘= GBD variables explaining true variation, e.g. GDP and DALYs per capita

𝑌𝑖𝑙= bias variables, e.g. discount rate, perspective, outcome variable

Zim = intervention characteristics, e.g. cost, efficacy, risk group
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Conclusion

League tables show that many interventions for non-communicable diseases are among 
the best options. 

Meta-regression is a promising method to produce country-specific ICERs and league 
tables. 

Countries with health technology assessment (HTA) agencies could use our estimates for 
interventions with many published ICERs, and focus their original research on those 
without published CEA. 

Countries without HTA could use our estimates for ranking and selecting interventions.
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Methods: Meta-analysis 
• In clinical research, statistical methods have been developed (fixed, random and 

mixed effect models) and improved over time to meta-analyze and meta-regress 
results from multiple studies.  

• Cochrane Collaboration has made these methods widely used in evidence-based 
medicine.

• Campbell Collaboration has expanded this for policy interventions. 

• In economics research, synthesis of evidence is rare, even though conflicting results 
are common. 

• We are applying meta-regression methods to the published CE literature with the 
goal of producing intervention-location-time specific ICERs and their uncertainty 
intervals. 
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Methods: Advances in meta-regression tools

Sasha Aravkin, Peng Zheng and others have 
developed more flexible meta-regression tools 
including:

• crosswalk estimation methods

• non-linear splines on key covariates such as 
GDP per capita

The tool MR-BRT now used for relative risk 
function estimation in the GBD. 
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Improving CEA data for meta-regression estimates

• Update the data from Tufts CEA registries from 2020 to 2023 

• Add published WHO-CHOICE results 

• Add published estimates for surgical interventions by mapping them 

to GBD results injuries by body part (N-codes) as opposed to cause 

(E-codes)

• Extract data from published CEA with disease-specific outcomes such 

as HIV infections averted and convert those outcomes to DALYs

• Collaborate with international agencies and other research groups to 

obtain unpublished CEA results. 
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