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            Abstract
Improving hypertension control in low- and middle-income countries has uncertain implications across socioeconomic groups. In this study, we simulated improvements in the hypertension care cascade and evaluated the distributional benefits across wealth quintiles in 44 low- and middle-income countries using individual-level data from nationally representative, cross-sectional surveys. We raised diagnosis (diagnosis scenario) and treatment (treatment scenario) levels for all wealth quintiles to match the best-performing country quintile and estimated the change in 10-year cardiovascular disease (CVD) risk of individuals initiated on treatment. We observed greater health benefits among bottom wealth quintiles in middle-income countries and in countries with larger baseline disparities in hypertension management. Lower-middle-income countries would see the greatest absolute benefits among the bottom quintiles under the treatment scenario (29.1 CVD cases averted per 1,000 people living with hypertension in the bottom quintile (Q1) versus 17.2 in the top quintile (Q5)), and the proportion of total CVD cases averted would be largest among the lowest quintiles in upper-middle-income countries under both diagnosis (32.0% of averted cases in Q1 versus 11.9% in Q5) and treatment (29.7% of averted cases in Q1 versus 14.0% in Q5) scenarios. Targeted improvements in hypertension diagnosis and treatment could substantially reduce socioeconomic-based inequalities in CVD burden in low- and middle-income countries.
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                    Fig. 1: Hypertension care cascades by wealth quintile across country-level income groups.[image: ]


Fig. 2: Absolute difference in mean CVD risk comparing bottom and top wealth quintiles by country and scenario.[image: ]


Fig. 3: CVD cases averted compared to baseline across wealth quintiles, by scenario and country-level income group.[image: ]


Fig. 4: Percent of total CVD cases averted compared to baseline across wealth quintiles, by scenario and country-level income group.[image: ]



                


                
                    
                
            

            
                Data availability

              
              Many surveys contained in the HPACC dataset are publicly available. The two most common repository sources are the WHO data repository (https://extranet.who.int/ncdsmicrodata/index.php/home) and the DHS website (https://dhsprogram.com/data/). Several additional surveys have been obtained through formal requests of survey teams whose data are not publicly available. The pooled, harmonized, de-identified participant-level HPACC dataset and accompanying data dictionary have been created through a partnership among Harvard University, the University of Göttingen and Heidelberg University, in collaboration with all country-level survey teams. Access can be requested by contacting the HPACC team. More information about HPACC, including contact information for the collaboration and processes for requesting data, can be found at https://www.hpaccproject.org/.

            

Code availability

              
              Replication code is available on GitHub (https://github.com/dorittalia/CVD-Equity-HPACC.git).
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Extended data

Extended Data Fig. 1 Diagram describing the main steps undertaken in the modeling analysis.
Individual-level data from survey respondents living with hypertension in the WHO STEPwise approach to Surveillance and attendant surveys (2007–2019) were used to estimate baseline 10-year cardiovascular disease risk. Effect sizes from a meta-analysis were then used to estimate the effect of improvements in diagnosis and treatment rates. Targets for improved diagnosis and treatment rates in each scenario were set at the level of the best-performing wealth quintile across all countries. Relative and absolute changes in cardiovascular disease events compared to baseline were summarized by scenario, country, and wealth quintile. CVD = cardiovascular disease.


Extended Data Fig. 2 Performance-based target results.
Results from sensitivity analysis where scenario targets were set separately by terciles (top, mid, bottom) of baseline care cascade performance. A) Cardiovascular disease cases averted per 1,000 people living with hypertension compared to baseline across wealth quintiles, by modelled scenario (either ‘diagnosis’ or ‘treatment’ scenario) and baseline performance tercile. B) Percent of total estimated cardiovascular disease cases averted compared to baseline across wealth quintiles, by modelled scenario (either ‘diagnosis’ or ‘treatment’ scenario) and baseline performance tercile.


Extended Data Fig. 3 Relative increase target results.
Results from sensitivity analysis where scenario targets were set as a 50% relative improvement applied to each country quintile’s baseline cascade performance. A) Cardiovascular disease cases averted per 1,000 people living with hypertension compared to baseline across wealth quintiles, by modelled scenario (either ‘diagnosis’ or ‘treatment’ scenario) and country-level income group. B) Percent of total estimated cardiovascular disease cases averted compared to baseline across wealth quintiles, by modelled scenario (either ‘diagnosis’ or ‘treatment’ scenario) and country-level income group.


Extended Data Fig. 4 Absolute difference in mean cardiovascular disease risk comparing bottom and top wealth quintiles by country and scenario for relative increase targets.
Dots represent the absolute (percentage point) difference in mean 10-year cardiovascular disease (CVD) risk comparing the bottom (Q1) and top (Q5) wealth quintiles, color-coded by scenario (‘baseline’, ‘diagnosis’ or ‘treatment’ scenario) for each country. The vertical gray dotted line at x = 0 represents the point where there is no difference in CVD risk comparing bottom (Q1) and top (Q5) wealth quintiles. Values to the right of the dotted line are where mean CVD risk is higher in the bottom (Q1) quintile and values to the left of the dotted line are where mean CVD risk is higher in the top (Q5) quintile.


Extended Data Fig. 5 Within-country target results.
Results from sensitivity analysis where scenario targets were set to the level of the best-performing wealth quintile within each country. A) Cardiovascular disease cases averted per 1,000 people living with hypertension compared to baseline across wealth quintiles, by modelled scenario (either ‘diagnosis’ or ‘treatment’ scenario) and country-level income group. B) Percent of total estimated cardiovascular disease cases averted compared to baseline across wealth quintiles, by modelled scenario (either ‘diagnosis’ or ‘treatment’ scenario) and country-level income group.
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