Disparity Implications of Machine-Learning-Based MTM Eligibility Criteria
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* Medicare Medication Therapy Management (MTM) programs improve clinical  Racial/ethnic minority groups differed from non-Hispanic White (White) Table 2. Frequency and percentage of being in top quartile of costs among total study Table 5. Multivariable-adjusted racial/ethnic disparity patterns in the predicted probabilities of
and economic outcomes,? but racial/ethnic minority groups face challenges beneficiaries in patient characteristics, with Black and Hispanic individuals population by race/ethnicity top-quartile inclusion for cost outcomes based on the consensus model
meeting eligibility criteria for enrollment.3 having less favorable socioeconomic attributes and higher clinical risk (Table 1).  [€osts Outcome  Non-Hispanic White, Black, Hispanic, R el AT Race/ethnicity Total medication  Total healthcare ~ Medicare medication  Medicare healthcare
. .. . . . ) ) ) . n (%) n (%) n (%) Islander, n (%) n (%) 5 5 ) .
* The Centers for Medicare and Medicaid Services (CMS) launched the Enhanced  Racial/ethnic differences were observed in top-quartile cost outcomes, with OR 95% Cl OR  95%Cl OR 95% Cl OR 95% Cl
S _ SO o _ . i _ . . . _ il No 1,130,401 (75.91) ~ 104,421(70.35) ~ 71,269 (70.22) 37,437(70.30) 42,962(7635) T i ol o Ton T Toot oo
MTM demonstration in 2017, granting Part D plans flexibility in identifying Black and Hispanic beneficiaries having higher proportions in the top quartile medication  Yes 358,801 (24.09)  44018* (2065) 30223* (2978) 15815*(2970) 13,307(23.65) o e ) e B B e Bt
. . . . . 4 . . . . . . . . . . . . . .
ellgl!ol.e bgneﬁuanes. o | | - across all c?st measures than their Whlt.e cou.nterpa r’.cs.(Tz.;\bIe 2). Total No 1,125,811 (75.60) 102469 (69.03) 72,649 (71.58) 41537 (78.00) 44024 (7824)  pgon/Pacificislander 105 103-108 080 075082 106  103-1.09 082  0.80-0.83
* Participating plans adopted predictive modeling to determine eligibility, but * After covariate adjustment, Black and Hispanic beneficiaries had lower odds of healthcare  Yes 363,391 (24.40)  45,970* (30.97)  28,843* (28.42) 11,715(22.00) 12,245* (21.76)  Qther 099 098-1.01 097 096-098 1.001 0986-1.016 097  0.96-0.98
concerns remain that this approach may perpetuate racial/ethnic disparities. top-quartile cost inclusion than White beneficiaries across all outcomes, with Medicare No 1,138,726 (76.47) 100,510 (67.71) 68,209 (67.21) 36,184 (67.95) 42,860 (76.17)  Abbreviations: OR = odds ratio; Cl = confidence interval. Covariates: Age, gender, reason for Medicare enroliment, low-income subsidy,
OBJE IVES Similar patterns Observed for Other minority grOUpS in healthca re costs (Table 3) medication Yes 350,476 (23.53) 47,929* (32.29) 33,283* (32.79) 17,068* (32.05) 13,409 (23.83) :c;mg;r!x-lsivrsx:rsu;j\:gm characteristics, non-metropolitan statistical area, Health Professional Shortage Area, census region, and risk
C1 * Machine learning models demonstrated strong predictive performance across all Medicare No 1,129,184 (75.82) ~ 101,049 (68.07) ~ 71,336(70.29)  40,872(76.75) 44,049 (78.28)

healthcare Yes 360,018 (24.18)  47,390* (31.93)  30,156* (29.71) 12,380(23.25) 12,220* (21.72) STUDY LIMITATIONS

* Indicates frequency distribution was significantly different from non-Hispanics White (p < .05).

To assess racial/ethnic differences in cost-based MTM eligibility and whether cost outcomes, with high discrimination and adequate calibration (Table 4).
machine learning models reproduce observed disparities in predicted eligibility. Predicted probabilities from machine learning models generally reflected

METHODS observed disparities, with consistent direction of associations and statistical Table 3. Multivariable-adjusted patterns of racial/ethnic disparities in top-quartile inclusion for health in the study may result in residual confounding.
significance for Black and Hispanic groups across all outcomes (Table 5). cost outcomes among total study population The analysis focused on cost-based MTM eligibility criteria, excluding other

e Limited clinical detail and lack of direct measures of social determinants of

J Study design; Race/ethnicity Total medication Total healthcare Medicare medication Medicare healthcare plan—specific eligibility factors such as medication use and chronic conditions.
A retrospective, cross-sectional analysis of 2019 Medicare Parts A, B, and D data TABLES/FIGURES - 007"2 sz%oc;5 00:5 Oggz%oc;7 O°7Rl 0962%:;4 O°:4 09852%:;6 » Top-quartile cost threshold may not reflect actual eligibility cutoffs used by
linked to the Area Health Resource Files. am ' e | IS | I | S Medicare Part D plans.

. Studv samble: Table 1. Characteristics of total study sample by race/ethnicity Hispanic L ETEELaEe The findi limited to fee-f e Medi beneficiar duc

Y _ P o . - o e e Non-Hispanic White Black Hispanic Asian/Pacific Other Asian/Pacific Islander ~ 1.03  0.92-1.15 070 0.66-0.75  1.03  0.92-1.16 071  0.66-0.77 e Tfindings are limited to Tee-tor-service IViedicare beneficiaries, reducing
> Inclusion criteria: (1) 2019 Medicare fee-for-service beneficiaries; (2) (n=1,489,202;  (n=148,439; (n=101,492; Islander(n=  (n=56,269; Other 099  095-1.03 094 091-097 099  0.95-1.03 093  0.90-0.96 generalizability to other populations.
continuous enrollment in Parts A, B, and D for the full year; (3) alive at the end 20.957% 8.03% >-49%) 53,252; 2.88%) 3.04%) Abbreviations: OR = odds ratio; Cl = confidence interval. Covariates: Age, gender, reason for Medicare enroliment, low-income subsidy, * Plan-level variation in MTM implementation, including outreach and enrollment
o ] Predisposing factors community-level population characteristics, non-metropolitan statistical area, Health Professional Shortage Area, census region, and risk ) ] ) ¢
of 2019; (4) non-missing data on study variables. Age, mean (SD) 73.05 (11.21) 66.52% (15.01)  69.45* (14.13)  74.40* (11.15)  68.50* (12.03) adjustment summary score. practices, was not captured in the analysis.
» 10% random sample of qualifying beneficiaries. Male, n (%) 624,421 (41.93) 59,985* (40.41) 43,136 (42.50) 22,091 (41.48)  31,193* (55.44)  Table 4. Model performance metrics for predicting the likelihood of being in the top quartile of
* Conceptual framework: Gelberg-Anderson’s Behavioral Model for Vulnerable e FERse ior [l cost outcomes CONCLUSIONS

enrollment, n (%)

Populations.5 i i , , Outcomes/machine Prediction accuracy AUC-ROC Brier score AUC-PR o o _ . _ . _ o
OAS| 1,172,262 (78.72)  71,477% (48.15) 62,269% (61.35) 45,4087 (85.27) 43,5397 (77.38) PE 95% Cl PE 95% Cl PE 95% Cl PE 95% Cl * Cost-based MTM eligibility criteria were associated with racial/ethnic disparities,
* Outcome: DIB 312,455 (20.98) 72,022 (48.52) 36,733 (36.19) 7,247 (13.61) 12,198 (21.68) o : : : C .. : .
. . , . 5 339 (0.6 5 390 (1.61 L 378 (1.36 254.(0.66 215 (0.56 Total medication with Black and Hispanic beneficiaries less likely to meet high-cost thresholds
Binary indicators of top-quartile medication and healthcare costs, based on cost ESRD ,339(0.16) ,390 (1.61) ,378 (1.36) (0.66) (0.56) Regularized logistic ~ 0.7849 0.7838-0.7861 07989 0.7975-0.8002 0.1480 0.1473-0.1486 0.5683 0.5650-0.5713 L . -
domains used in Enhanced MTM and CMS expectations for enrollment.46 DIB and ESRD 2405 (0,204 2200 02 L2 L 243 ([BA0) 27 (B2 Random forest 07730 0.7719-0.7743 07963 0.7945-0.7878 0.1526 0.1521-0.1531 0.5586 0.5555-0.5618  1ter adjusting for patient characteristics.
Vedi five: Medi b A ' Low-income subsidy, n (%) 323,143 (21.70)  92,083* (62.03) 69,109* (68.09) 30,393 (57.07)  16,922* (30.07)  Gradient boosted trees 0.7888 0.7877-0.7900 0.8079 0.8066-0.8094 0.1433 0.1427-0.1438 0.5897 0.5867-0.5928 * Machine learning models reproduced these disparities, indicating that predictive
> IMedicare perspective: Medicare reimbursement. _Whi 30.91 (19.31 47.84* (18.25)  55.68* (21.92)  54.82* (18.79 38.09* (21.54 _ _ _ _ . : : : .
PErsp | | Percentage of non-White (19.31) (18.25) (21.92) (18.79) (21.54) MLPNN - 07864 0.7852-0.7876 0.8065 0.8052-0.8079 0.1443 0.1437-0.1448 0.5802 0.5770-0.5834 approaches may perpetuate existing disparity patterns in health spending.
» Healthcare system perspective: total expenditure from all payment sources. population, mean (SD) Support vector machine 0.7820 0.7808-0.7832 0.7891 0.7876-0.7905 0.1502 0.1496-0.1509 0.5561 0.5529-0.5591 _ _ , o o
« Data Analvsis: Proportion of married- 72.26 (6.11) 65.37* (7.96)  68.39* (6.30) 70.35* (6.24) 71.26* (7.01) Consensus 0.7863 0.7852-0.7876 0.8055 0.8041-0.8069 0.1454 0.1448-0.1460 0.5793 05762-0.5825 ° Reliance on cost-based or algorithm-driven eligibility may limit access to MTM
Nescr ty ' Ve couple families, mean (SD) Total healthcare services for certain racial/ethnic minority populations.
> Descriptive analysis: ion wi ion > 88.70 (4.70 86.96* (4.70 83.88* (7.37 87.24 (5.21 88.70 (4.77 Regularized logisti 7984 0.7972-0.7 7917 0.7901-0.7931 0.1440 0.1434-0.1446 0.6062 0.6033-0.6091 : T o : . :
P Y - . . Proportion with education 2 (470 (470 s = el e . « Alternative eligibility criteria that incorporate clinical and social factors may help
o Compare pa‘“ent characteristics and outcomes across raC|a|/ethn|C groups. high school, mean (SD) Random forest 0.7853 0.7841-0.7865 0.7837 0.7821-0.7853 0.1509 0.1503-0.1515 0.5906 0.5875-0.5934 ] . . o ) ) S
. f . iabl d chi £ ical iabl Per capita income (in 54.94 (18.84) 54.57 (19.59) 57.66 (23.21) 70.35* (26.14) 58.87* (22.49) Gradient boosted trees  0.8000 0.7989-0.8012 0.7951 0.7935-0.7965 0.1423 0.1417-0.1429 0.6140 0.6111-0.6167 Improve eqwtable identification of hlgh-need beneficiaries.
+ t-tests Tor continuous variables and chi-square tests for categorical variables. ¢ o5 .. (sp) MLPNN 0.7987 0.7976-0.7999 0.7933 0.7917-0.7948 0.1434 0.1428-0.1440 0.6055 0.6026-0.6085
> Regression and machine learning analysis: Proportion without health 10.35 (4.65) 11.11* (4.52)  12.58* (6.55) 9.15* (4.21) 10.30 (4.82) Support vector machine 0.7961 0.7950-0.7972 0.7871 0.7856-0.7887 0.1455 0.1449-0.1461 0.5986 0.5957-0.6014 ACKNOWLEDGEMENT
+» Two-stage approach: (1) multivariable logistic regression to assess observed insurance, mean (s0) Consensus 0.7987 0.7976-0.7999 0.7937 0.7922-0.7953 0.1435 0.1429-0.1441 0.6093 0.6064-0.6123 _ . : . :
al/ethnic di ties in the total e (2) hine | . dels t Enabling factors Medicare medication This research was supported by the National Institute On Aging of the National
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Abbreviations: SD = standard deviation; OASI = old age and survivors insurance; DIB = disability insurance benefits; ESRD = end-stage renal Abbreviations: AUC-ROC = Area under Curve - receiver operating characteristic; AUC-PR = Area under curve - precision-recall; PE = point
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