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Background
• Socioeconomic characteristics of individuals, or “Social Determinants of Health” (SDH) have significant impact on general health 

status that is independent of the healthcare they receive and the characteristics of the health system1,2

• Starting in 2017, the Centers for Medicare and Medicaid Services (CMS) began adjusting performance ratings for Medicare Advantage 
(MA) health plans for Dual Eligibility (DE: eligible for both Medicare and Medicaid) and disability status (DIS), in an attempt to account 
for beneficiaries’ SDH
- These adjustments, however, had little effect on health plan rankings3

• Adjustments for only these 2 factors, which are indirect measures of socioeconomic status, may be insufficient to account for 
differences in the characteristics of enrollees across plans

• Socioeconomic characteristics based on relatively large residential areas (e.g., counties or block group level data) from U.S. Census 
and other sources are frequently used in studies evaluating the impact of social risk factors on disparities in health utilization, 
outcomes and cost

Objectives
• To evaluate whether adjusting for these 2 indirect measures of SDH is sufficient to account for the full impact of SDH on outcomes 

compared to additional SDH measures using aggregate proxy variables

• To contrast aggregate proxies for individual-level SDH drawn from 2 different neighborhood sizes or “granularities”—Census 
Block Group (CBG) vs. 9-digit ZIP Code (ZIP9)—in modeling healthcare outcomes

Methods
Study Population and Data Sources 
• 1.4 million MA beneficiaries, continuously enrolled in 2015, extracted from a national claims database

• Based on their address, beneficiaries were matched to household SDH variables from:
- A commercial market research database drawn from multiple, comprehensive individual and household databases (e.g. public records, 

buying activity, financial behavior) and aggregated at the 9-digit ZIP code level (> 30 million discrete observations)4

- The American Community Survey, aggregated at the CBG level (approximately 220,000 areas)

• Data represented all 50 states and the District of Columbia, and were drawn from 30 MA organizations

Variables  
• Explanatory (predictor) variables: DE, DIS, and 5 SDH variables common to both aggregate proxy data sources (income, education 

level, marital status, home ownership, and Hispanic ethnicity)

• Response (outcome) variables: Individual-level binary indicators of whether or not the member qualified for the numerator of 2 HEDIS/
PQA quality measures: Breast Cancer Screening (BCS) and Medication Adherence for Diabetes (MA-D)

Statistical Analysis 
• 3 generalized linear mixed model regression analyses were used to model the relationships between the response variables and 

the predictor variables (main effects only)
- Model 1: predictor variables were DE and DIS only
- Model 2: predictor variables were DE, DIS and the 5 SDH variables at CBG level
- Model 3: predictor variables were DE, DIS and the 5 SDH variables at ZIP9 level

• A random effect for MA organization was included to account for the non-independence of data from members of the same health 
plan, and was parameterized as a random intercept model to control for the “between groups” effect, i.e. outcome differences 
between health plans that could be due to differences in quality

• Incremental improvement in model fit was evaluated using the deviance test (reduction in -2 log likelihood, -2LL)

Key Findings
• For both outcomes, adjusting for DE and DIS significantly improved prediction compared to a model with plan effect only 

(intercept terms)

• Adding additional SDH factors at CBG level (income, education, marital status, home ownership and ethnicity) significantly 
improved the fit even after controlling for DE and DIS, demonstrating those 2 factors alone do not fully capture the impact of SDH 
on outcomes

• Using SDH data captured at a more granular near neighborhood level further improved the model fit, demonstrating the importance 
of using accurate data on SDH

Discussion
• DE and DIS are predictive of health plan performance on BCS and MA-D, and should be considered for inclusion in risk adjustment of 

quality measures

• However, significantly greater precision can be obtained by including additional measures of SDH

• Predictors aggregated at a “near neighborhood” ZIP9 level provide even better differentiation than using SDH aggregated at the CBG 
level, which encompasses disparate neighborhoods and tends to average out the full impact of SDH on individual patient outcomes

Conclusion
• DE and DIS are readily available at the individual member level and are predictive of BCS, MA-D and other outcomes

• However, they are relatively imprecise and insufficient measures of social risk

• Additional more granular SDH factors are available and should be explored for use in risk adjustment

• Inclusion of accurate SDH will help identify and reduce disparities in outcomes, and ensure accurate comparisons of quality across plans 
serving different populations, including assuring that rewards or penalties are fairly assessed and based on true differences in performance
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Table 1. Patient Characteristics

Results

Full 
Sample

BCS 
Sample MA-D Sample

N 1,397,260 228,268 192,116

Gender (% Female) 58.6% 100% 56.0%

Age

% < 65 14.1% 17.2% 13.6%

% 65-74 46.2% 82.8% 47.3%

% ≥ 75 39.7% 0% 39.1%

Dual 
Status

% Full 17.2% 23.2% 24.2%

% Partial 7.9% 8.8% 9.8%

% Non 74.9% 68.0% 66.0%

Disability (% Disabled) 23.8% 31.7% 27.1%

Figure 1. Measure Rate by Dual Status
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Figure 2. Measure Rate by Disability Status
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• Raw rates of BCS and MA-D are shown in Figure 1 (by Dual Status) and Figure 2 (by Disability Status)

• For both response variables, Model 2 (including SDH predictors at CBG level) had significantly better fit than Model 1 (DE and DIS only, 
p < .0001)

• Model 3 (SDH predictors at ZIP9 level) further improved model fit over Model 2, by 42% and 25%, for BCS and MA-D respectively (p < .01)


