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Abstract

The study examines effects of the CMS State Innovation Models(SIM) on capturing social risk
factors in adults hospitalized with Atherosclerotic Cardiovascular Disease (ASCVD). Using a
difference-in-differences(DID) approach with propensity score weights, the study compared
documentation of secondary diagnosis of SDOH/social factors using ICD-9 V codes (“SDOH
codes”) in adults hospitalized with ASCVD as a primary diagnosis (N= 1,485,354). Data wer
gathered from January 1, 2010, to September 30, 2015, covering the period before and aft

SIM implementation in October 2013. From January 2010 to September 2015, SDOH cefes
were infrequently utilized among adults with ASCVD(0.55%, 95% CI: 0.43%-0.6;@

codes with ASCVD increased from pre- to post-period in SIM states(0.56% to 0.
comparison states (0.46% to 0.56%). SIM implementation was associated with greater
improvement in SDOH codes utilization (adjusted OR 1.30, 95%CI: 1.18-1 uring ASCVD
hospitalizations. The odds of SDOH codes utilization were 86% higher i ssions(AOR
1.86, 95%CI: 1.76-1.97) than in routine admissions with ASCVD. Findi similar when
limiting population to older adults(>=65 years) enrolled in Medicar, R 1.50, 95%CI 1.31-
1.71), whereas not significant for Medicaid beneficiaries. The study
healthcare providers in documenting SDOH in adults with AS

Keywords: cardiovascular disease; social risk factors; State ;nnovation model; payment model;

social determinants of health
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Key Points:

Question

Did financial incentives improve capturing social determinants of heath among adults

hospitalized with atherosclerotic cardiovascular disease (ASCVD)?

Findings &
In this cohort study for 1,485,354 patients hospitalized with ASCVD, the State Innovati el

(SIM) initiative was associated with 30% higher odds of capturing SDOH codes. H er,their
overall use remains infrequent. By payer type, SIM effectiveness was greater in %'
beneficiaries than in Medicaid.

Meaning %

The findings of this study suggest that SIM led to small improvemeu@t ring SDOH codes
in adults hospitalized with ASCVD. Additional state reforms may e n to more fully
recognize and improve the management of social determinant in a high-risk
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Introduction

The Centers for Medicaid and Medicare Services (CMS) State Innovation Models (SIMs)
initiative funds states to develop and test innovative delivery systems and payment reforms to
enhance health system performance, improve care quality, and decrease healthcare costs. T &
first round of funding was awarded in 2013 and granted more than $300 million to 6 sta1xv
Under this initiative, each state created its own implementation plan, but commagmst
included multi-payer value-based payment models, behavioral health and e
integration, health information technology expansion, and workforce devetgpmeént.>? In light of
these new strategies, health systems may have been more likel ure Social Determinants

of Health related ICD-9 V codes (“SDOH codes”), to better re delivery to vulnerable

populations. However, little is known about the ass een SIM and coding for SDOH.

Historically, SDOH codes have hee @wzry minimally by clinicians.®>* However,

many SIM reforms attempted to ad(&%l ted barriers to their use. For example, Vermont

conducted learning collabor |\@roviders that covered how to work with community health
workers to address pati @t needs.? Improvements in code use may have been particularly
likely in hospital &gsignificam drivers of high costs, unnecessary hospitalizations, and
readmissior@ ajor focus of all SIM states. Patients with unmet social needs have higher
rates of hospitalization than those without unmet needs.®> Screening and documenting social risks
itals are central to identifying high-use patients and preventing additional hospitalizations,
especially considering that patients with unmet needs are less likely to have regular sources of

outpatient care.® The Atherosclerotic Cardiovascular Disease (ASCVD) population presents a

particularly compelling case for promoting systematic understanding of social risk factors for
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several reasons. First, ASCVD represents one of the most common causes for hospitalization in
the U.S..” Addressing SDOH within this patient group has been shown to reduce hospital
admissions and healthcare costs.>®° A substantial body of evidence also demonstrates that

SDOH significantly increase the risk of poor outcomes among individuals already at a high &
S

risk due to ASCVD, underscoring the importance of addressing the social factors that c&
to health disparities in this population.>*-14 By capturing and addressing these s %’
factors, healthcare providers can mitigate the negative impact of SDOH an%gb}iy improve

the prognosis for ASCVD patients, while healthcare systems can impleme eted

interventions and policies that aim to reduce social risk factors ely improving the overall

health and well-being of individuals with ASCVD while als ing health equity.
To examine whether the broad-based delive nd payment reforms can

incentivize social risk factor diagnosis with S codes in hospital settings, this study leverages
a natural experiment to estimate the img@ implementation on the use of SDOH codes in
adults hospitalized with ASCVD. (&

Methods

Data Source and %&Jﬁltion
The arily identified states participating in the SIM round-1 Test model

(Arkansas, achusetts, and Vermont). Our comparison group of states that did not participate
included Florida, Nebraska, and New Mexico. The study used data were from the Agency

foy Healthcare Research and Quality’s Healthcare Cost and Utilization Project (AHRQ- HCUP)

State Inpatient Database, which contains all-payer encounter-level discharge records for inpatient

stays within participating states, to identify all adults aged >18 years with a primary diagnosis of
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ASCVD in these states between January 1, 2010, and September 30, 2015 (N= 1,485,354).1°
ASCVD diagnosis was determined using ICD-9 Diagnosis Codes. Encounter records were
included if they contained any-listed ICD-9 codes as a primary diagnosis. The list of codes used
to capture ASCVD admissions is presented in Supplement Table 1

A summary of differences in the major statewide delivery system and payment /@”
the context of improvement in population health by addressing SDOH is provideghin
Supplement Table 2. SIM funding began on April 1, 2013, which include GJG-month

%3.16 The overall

test period, with the final test implementation phase beginning on October\,

timeline for the study period is reported in Supplement Figure

Outcome Measure Yv

SDOH codes were captured using ICD-9 V code inarized. The variable equaled 1
if the encounter has at least one SDOH code r d, and 0 otherwise. In 2021, the (CMS
published a list of ICD-10 Z codes that@ﬁto document SDOH data.'”® For this study,
these ICD-10 Z codes are mapped to the closest ICD-9 V codes to capture encounters with
any condition that falls unde S@nd reported as a secondary diagnosis. The list of SDOH
codes is available in Supplement Table 3. Selected factors are categorized into problems related
to housing and e mies, problems related to the social environment, and other personal and
environme tances.

%-Differenceg (DID) Model

A quasi-experimental DID design was applied to estimate the impact of SIM on capturing

SDOH codes as a secondary diagnosis using data from hospitalized adult patients with a primary

diagnosis of ASCVD from 6 states from 2010 to 2015. Difference-in-difference (DID) models,
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comparing changes in outcomes for treated states to changes in outcomes for comparison states,
were estimated using logistic regression, in which binary outcome denotes whether a discharge

record contained at least 1 SDOH code or no SDOH code at all. In particular, the following &

model was estimated,
Yie = Bo + Bipost, + B,SIM, * post, + fsXy. + BiState; + & x;
Where, C%r

i indexes patients, s indexes states, and t indexes years. ¢c
Y;; — Presence of at least one SDOH code in the discharge record (1) oNack of any SDOH
code (0) in discharge i at time t

post; — Indicator for CVD discharges occurring after Sl mentation in October 2013.

SIM; * post; — an indicator for a SIM treatmentgstate\inthe post period or the DID

coefficient.
X;: - Individual-level covariates; agegsex, ragefethnicity, payer, emergency department

admission, metropolitan locati al charges, length of stay

State; — denotes state ﬁQ)ﬁec that account for state-invariant confounders.

& — Error term
Standard Errors eskated by clustering at the hospital level to allow for correlation within
hospitals o @ vidence suggests a significant intersection between race/ethnicity and
SDOHL* To account for this we adjusted for race and ethnicity in separate models that omitted
because the state data did not include racial or ethnic information. One critical
assumption of the DID model is that both the treatment and control groups exhibited parallel
trends in the pre-SIM policy implementation period.!® Trends in the pre-SIM period (2010-2013)

were examined by conducting regressions across the primary outcome with an interaction term
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between year-quarters and the SIM status indicator as the primary independent variable. The
results showed little evidence of diverging trends and provided support of the parallel trends
assumption (Supplement Figure 2).

In alternate models, a propensity scores weighted version of DID model was implemented g
with additional sensitivity analysis by merging data with American Hospital Associatio

Survey to adjust for hospital level characteristics. Detailed approach provided i@%t

method. The study was deemed IRB exempt by George Mason University.

O

Overall, ASCVD patients in the SIM and compariso ad similar age and sex at
birth, Medicaid coverage, length of stay, and comorhidit able 1). A higher proportion of
inpatients admissions in SIM states were thro ergency departments relative to comparison

states (61.23% vs. 69.44%) . All-cause rﬂ greater in SIM states (3.16% vs. 2.66%)

Results

relative to comparison states, Wherqﬁ% mission charges, a proxy for service intensity, were
lower ($44,857 vs. $74,888) in 'SIM sfates than in comparison states. At baseline in the year

2010, the rates of SDOH, co ere marginally higher in SIM states [0.43 (95% CI: 0.40 —

0.45)] than in cc@' tates [0.39 (95% CI: 0.37 - 0.43)].
hro ;u

t the study period, SDOH codes were infrequently utilized at very low rate. In
es the fraction of discharges with SDOH codes was low and, in absolute terms, only
slightly higher than in comparison states (0.59% of discharges vs. 0.46% of discharges). While
SDOH coding increased over time across the board, but the increase was more pronounced in

SIM states than in comparison states (Supplement Figure 2). DID estimates without accounting
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for patient characteristics, or hospital-level covariates are reported in Supplement Table-5. The
column labeled DID shows the model-free results. SDOH codes utilization among adults with
ASCVD increased from the pre-SIM period to the post-SIM period in SIM states (0.59% to

0.93%) and comparison states (0.46% to 0.56%). A significant 0.24% points improvement{&

(p<0.05) was observed in SDOH codes utilization rates after SIM implementation in 20’&v
compared to control states. C%r

Table 2 shows the main result of the standard DID logistic regress n\;odels after

adjusting for patient-level characteristics as well as payer and evel characteristics. SIM

implementation led to statistically significant increase in SD ng during ASCVD
hospitalizations. The AOR of 1.26 (95% CI: 1.14 — jcates the odds of SDOH codes
documentation on a hospitalization discharge of adults with ASCVD was higher in SIM
by 26% relative to comparison states ov)%g period. Models that included race/ethnicity,

and excluded Nebraska from the cq&o group found consistent results in terms of effect

The propensity-Seare weighted models yielded results comparable to the standard DID
model for Sﬁ s utilization in SIM states (AOR 1.30, 95% 1.18 — 1.43), including models
h

that ad‘usted )

nating admissions (AOR 1.86, 95% CI: 1.76 - 1.97) than in routine admissions among

size (Table 2, model 2).

e race (Table 3). The odds of SDOH codes utilization were 86% higher in

Its with ASCVD. Interestingly, the odds of SDOH code utilization were 2.40 in Medicaid
beneficiaries (AOR 2.40, 95% CI: 2.19 - 2.56) compared to Medicare beneficiaries with ASCVD

(Table 3, model-3). In contrast, private insured had 47% lower odds of SDOH codes utilization
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(AOR 0.53, 95% 0.49 - 0.58). In race-adjusted model 4, odds of SDOH codes capturing were
10% higher in African American/Black (AOR 1.10, 95% CI 1.03 - 1.18), while 13% and 40%

lower among Hispanics (AOR 0.87, 95%: 0.80 - 0.96) and Asian/Pacific islanders (AOR 0.60,
95% CI: 0.45 - 0.80) with ASCVD respectively, when compared to non-Hispanic White &
encounters with ASCVD. xa

In Medicaid beneficiaries, SDOH codes utilization showed no significan:' c ost-

0% higher

SIM (AOR 1.02, 95% CI 0.80 — 1.26). However, Medicare beneficiaries e%

odds of SDOH codes utilization post-SIM (AOR 1.50, 95% CI 1.31 41.7 mparison to pre-

SIM (Table 4). Notably, females with Medicaid had 55% lowe OH codes utilization
(AOR 0.45, 95% C1 0.39-0.51) while those with Medicare h igher odds (AOR 1.07, 95%
C11.01—1.14) for ASCVD. Metropolitan areas ha er odds of capturing SDOH codes
for Medicaid beneficiaries (AOR 1.45, 95% C -1.82) but 34% lower odds for Medicare
beneficiaries (AOR 0.66, 95% CI 0.60 —0. non-metropolitan areas.

Analyzing state-specifi ff:c,&Arkansas and Massachusetts demonstrated significant
improvements capturi des post-SIM (AOR 1.11, 95% CI 1.01- 1.23; AOR 1.43, 95%
Cl11.28-1.59, %« ) relative to pre-SIM in adults with ASCVD (Supplement Table 6).

After consi

IM trends, Arkansas remained significant (AOR 1.44, 95% CI 1.09 -
sachusetts exhibited faster increasing in pre-SIM period trends of SDOH codes
n (AOR 1.15, 95% CI 1.08 — 1.22). Vermont did not differ significantly from

arison states post-SIM in capturing SDOH codes (Supplement Table 7).
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Robustness Test

Alternate models were studied to include hospital characteristics to ensure that the DID
findings are not biased. Data from four states (AR, FL, MA, VT) were included and merged with
AHA survey data for the study period. The study sample was restricted to short-term gener
surgical hospitals by services. A total of 1,372,188 hospital encounters with ASCVD w
included from 4 states. After removing missing values on key variables (n=33,2 %ﬂmy’[ic
sample includes 1,338,968 hospital encounters with a primary diagnosis of%ﬁ)Among

adults hospitalized with ASCVD, the share of private non-profit hospitals was<tigher in SIM

states (82.32%) versus comparison states (46.14%), and the sh vernment, non-federal

hospitals was lower among SIM states (2.52%) versus comp ates (15.60%). The

proportion of larger hospitals with more than 500 b

comparison states (41.64%). Q

Adjusting for hospital chara(%c ed to a marginal decrease in the effect size of

er in SIM states (36.16%) versus

SDOH codes utilization (AQ, @5% CI11.10 - 1.35) as shown in Supplement Table 8.
Notably, the change in codes utilization was no longer statistically significant for non-
Hispanic African %/'Black (AOR 1.06, 95% CI1 0.96 - 1.16) when compared to the
previous ma 3) without hospital characteristic adjustments. Moreover, non-
goverals exhibited lower odds of SDOH codes utilization compared to non-federal
ent hospitals. Larger hospitals (500 or more beds) were significantly more likely to

utilize SDOH codes (AOR 1.75, 95% CI 1.41 - 2.18) compared to smaller hospitals (less than

200 beds).
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When stratified by Medicaid and Medicare beneficiaries (Supplement Table 9),
Medicare beneficiaries in SIM states showed significantly higher odds of SDOH codes
utilization (AOR 1.41, 95% CI 1.23 - 1.62) compared to comparison states in post-SIM period.

However, the findings were not significant for Medicaid beneficiaries, consistent with theQ

Discussion Cd Q
Our study found that SDOH coding remains very low and st;@pi ipating in SIM

experienced only small improvements in the capture of social ri rs among adults

original model without hospital characteristic adjustments.

hospitalized with ASCVD compared to non-participating stv payment and delivery
and

system under the SIM initiative may help incentivizg dia documentation of social risk
factors among a target population who are pripaarily vulrerable to such social risk factors. In

post-implementation, providers in SIM @ noted an increased use of Health Information
hea

Technology (HIT), primarily electr&
clinicians as having better awareness and understanding of EHRS use and their medical
histories.?’ The study f @/ modest increase of 0.24 percentage points in the capture of

SDOH codes. While thiSvincrease is noteworthy, its limited magnitude underscores the necessity

records (EHRS), whereas patients perceived their

for compre?@ icy reforms to effectively capture a broader range of SDOH factors within
S

the he@

ting in round 2 of the SIM initiative with a focus on improving HIT systems.?

tem.2122 This perhaps could change with a greater number of states

The study found lower odds of capturing SDOH codes in encounters of Hispanic and

Asian/Pacific Islander origin when compared to non-Hispanic White. Persistent systemic barriers
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may explain such differences.?*2® Moreover, capturing race and ethnicity along with SDOH
screening remains underemphasized, despite being recommended by the Institute of Medicine.?’
Explicit focus on capturing SDOH among at-risk populations, including those that are

historically minoritized, could perhaps be possible with the next round of SIM initiatives wi &

wider-reaching reforms with a population health focus and capturing racial data in EHR\v
systems.?328 C%’

There was variation by payer type in utilizing SDOH codes, with a\; use among
Medicaid beneficiaries and lower utilization in privately insure iclaries with ASCVD

when compared to Medicare beneficiaries. Given Medicaid’ i1 serving socially and

medically complex patient populations, including | adults, children, and individuals

with disabilities — this would be expected and eengistent'with programs like SIM that encourage
state-wide population health improveme 0
In assessing the effects & ndividual state, the results for Arkansas and

Massachusetts depend @ecific model. Each showed a small increase in SDOH coding
for adults hospitiq %KSCVD in models that did not adjust for pre-intervention trends or
race. Howe ereontrolling for pre-intervention trends in the outcome and race, the effect
was noflonger Statistically significant for Massachusetts and the estimate was very small. In

the estimated effect on SDOH coding for Arkansas increased from 0.05% points to
0.19% points in the adjusted models. Since it is not known if the pre-intervention trends would

have continued in the post-intervention period that is absent SIM, the interpretation of this

finding is not clear.
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Efforts to use SDOH-related V codes in ICD-9, now Z codes in ICD-10 to drive interventions

have broadly been promoted at the payer and provider levels. Large hospitals and physician

groups like American Medical Association and American Hospitals Association have offere &
webinars and started collaborations with other payers to increase SDOH-related code x
utilization.?>3! One leading healthcare data analysis company is also considerin %ﬂ@ a
composite SDOH score that includes ICD-10 Z codes.? While such effort mte entities

are commendable, state and federal initiatives like SIM provides a uni ue%

unity to increase

the use of SDOH codes in the routine healthcare system and ad cial needs of the

population. The SIM initiative has demonstrated success in inical resources with

community resources. For example, Michigan alloc nding to establish Community

Health Innovation Regions, aimed at fosterin s between clinical care and community

resources.® Meanwhile, Washington Stat€ s d nine regional Accountable Communities of
Health, comprising clinicians, com@o anizations, and social service agencies. In Maine,

the SIM initiative led to the creation of an alternative payment model known as Behavioral

Health Homes. This madel réported improvements in follow-up procedures after hospital

ification of patients' clinical and social needs, and better collaboration

utilization, enha [
with patien s gaps in care.>* Although the improvement in SDOH code utilization
evident from study is small, coupling the SIM initiative with other such strategies could help

reater social code utilization.

One possible reason for lower utilization of SDOH codes in practice could be the

reluctance of physicians to document, which is understandable if there are no clear mechanisms
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to address these factors. Evidence suggests that U.S. physicians are burdened with
documentation,®® and capturing additional SDOH information may increase this burden. While
several alternatives have been suggested and are currently in practice—including sending the
screening tool to patients electronically before their appointment, reviewing the responses duking
pre-visit planning to identify issues needing attention, and incorporating SDOH screeni

questions into the rooming process for medical assistants or nurses®®—our studﬁ&lhe

potential for increased utilization of existing ICD codes to capture SDOH in*a s dized

manner across the healthcare system under the SIM initiative. Q

The integration of SDOH into clinical practice requi

nly documentation but also
actionable pathways for intervention. Physicians ar y to engage in documentation if it
directly benefits patient outcomes or enhance ir ownrpractice efficiency and quality. Studies

indicate that physicians often see limite e l,documenting SDOH without the infrastructure

to address these issues effectively>’NFor instance, Fraze et al. (2019) found that while

healthcare providers recognize @ortance of SDOH, they are hindered by a lack of resources

and support systems to @se determinants comprehensively within clinical settings.°

Similarly, a surv %}ert Wood Johnson Foundation revealed that most physicians feel

unprepared % SDOH due to insufficient training and resources.*® The implementation of

SDOH(documeéntation is more successful when integrated with comprehensive care models that
lear benefits. For example, Accountable Health Communities (AHCs) models funded

by CMS have shown that when SDOH screening is linked to community resources and

interventions, there is an increase in both provider participation and patient outcomes.*! The SIM

initiative can achieve similar success by prioritizing actionable solutions, which could include
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integrating social services, providing training on SDOH coding, and developing reimbursement

models that incentivize comprehensive care.

The study has several limitations. First, a DID model assumes that there was no ot%&

intervention occurring contemporaneously with SIM that could have affected SDOH ¢

utilization among ASCVD hospitalizations. Second, the study was not able to id %ﬂfic
SIM reforms that could have influenced the SDOH codes utilization. Furt gs unclear
whether the inclusion of other round-1 SIM states (Maine, Minnesotas an ’—%n) would alter
the study findings. Medicaid expansion occurred in 2014 for m s, which could possibly

have an impact on the study findings. Regardless, states incl his study (except for

Nebraska) already had Medicaid expansion in 2014,The , it is unlikely that Medicaid

expansion biased the study findings (even wit excl

group). Given the small number of gran@ e findings are limited in broader
uti

generalizability. Furthermore, incr@% ation of codes for social factors does not

necessarily mean that the encounters received required social services.
Conclusion %

The initiative exhibits early potential in promoting the documentation of social

ion of Nebraska from the comparison

factorsfamong adults with ASCVD. Nevertheless, our study highlights the concerning problem of
ly low rates of SDOH codes within a highly vulnerable population, emphasizing the
vuinerability to adverse outcomes when SDOH are neglected. The study also underscores the

need to address ongoing, very low rates of SDOH codes, urging stakeholders to prioritize
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substantial enhancements in capturing SDOH data, particularly within high-risk populations,

where interventions appear promising.
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Table 1. Characteristics of Hospital Encounters in SIM and Comparison States, 2010-2015

Comparison SIM States Total
states { §
(N=1,073,100) (N=412,254) (N
Age, years, mean + SD 69.16 + 13.58 68.95 + 13.83
Female, % 42.36 42.70
Race, % @
White, NH 71.95 86.46 .
Black/African American, NH 11.47 6.96 10.16
Hispanic 13.82 4.26 11.04
Asian or Pacific Islander 0.68 1.174 0.83
Native American 0.39 5 \NY 0.32
Other 1.70 A1.00, ) 1.50
Primary Payer, % ﬁ
Medicare 67.20 64.0 66.33
Medicaid 6.41 .16 6.34
Private Insurance 17.06 23.53 18.86
Other 9.33 Y  6.25 8.48
Metropolitan, % 89. 79.53 86.65
Emergency department admission, % 9.44, 61.23 67.16
Length of Stay, days, mean+ SD @ 5.64 4,16 £ 4.93 4.37 £5.46
Comorbidity count, mean+ SD P +3.02 6.57 £ 2.60 6.78 £2.90
Disposition R \
Routine 59.16 54.38 57.83
Transfer PN 22.19 26.48 23.38
Home Health . 14.74 15.40 14.93
AMA A 1.24 0.58 1.06
All-Cause Mortality, % \ 2.66 3.16 2.80
Total charges, $, mean 74,888 + 82,428 | 44,857 £ 56,138 | 66,553 + 77,228
Baseline SDOH codi 0.39 0.43 0.42

Notes:
SIM states inc
Mexico.

AMA: @edical Advice
a

Nebraska as a comparison state since Nebraska did not report race during the study period.

s, Massachusetts, and Vermont. Comparison states include Florida, Nebraska, and New
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Table 2. Impact of State Innovation Model on SDOH Codes Utilization in Hospital
Encounter Records for Adults With ASCVD

Model-1 Model-2 (&
(n=1,485,354) Race adjusted

(n=1,420,79

Variable AOR 95% ClI AOR
Post 1.25%** 1.18-1.32 1.25%**
SIM policy 0.43*** 0.38-0.48 0.39*** .
Post*SIM policy 1.26%** 1.14-1.38 1.27%* 15-1.39
Age 0.98*** 0.98 -0.98 0,98**% 0.98 - 0.99
Female 0.84*** 0.81-0.88 0.84*** 0.80-0.88
Race/ethnicity ) N\

White, NH AL f

African American/Black, NH A, 1.07* 1.00-1.15

Hispanic N 0.84*** 0.78 - 0.90

Asian/Pacific Islander M' 0.59*** 0.44-0.78

Native American (\\, 0.69* 0.49 - 0.96
Other \ 0.73** 0.60 - 0.89
Primary payer % ]

Medicare Y Ref

Medicaid 2.22 - 2.58 2.44*** 2.26 - 2.63
Private 0.49 - 0.59 0.53*** 0.49 - 0.58
Other Insurance . 2.31-2.65 2.51%** 2.34-2.68
Emergency Department admission & 1.76 - 1.97 1.85*** 1.75-1.96
Length of stay o~ 1.02%** 1.01-1.02 1.02%*=* 1.01-1.02
Metropolitan region . ) 0.86*** 0.81-0.93 0.86*** 0.80-0.92

Comorbidity count N 1.05*** 1.04 -1.06 1.05%** 1.04 -1.06
Notes:
des

SIM Impact on SDQ ilization among adults with ASCVD.

Models 1 and 2-arewestifpated using standard DID models, which include state and hospital fixed effects (not
shown). Robu % e estimated by clustering at the hospital level.

AOR indicated adjusted odds ratio; for the interaction term, it is the ratio of 2 adjusted odds ratios.

i 01, ** p<0.01, * p<0.05
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Table 3. Difference-In-Differences Logistic Regression with Propensity Score Weights

S

Model-3 Model-4
(n=1,485,354) Race adjusted
(n=1,420,793)
Variable AOR 95% ClI AOR 95
Post 1.26%** 1.19-1.33 1.26***
SIM policy 0.42%** 0.37 - 0.47 0.39*** :
Post*SIM policy 1.30%** 1.18 -1.43 1.31%** A, 44
Age 0.98*** 0.98-0.98 0.98*** ‘ 0.98 20.99
Female 0.86*** 0.82 - 0.90 0.843** —0.88
Race/ethnicity A
White, NH \ Y
African American/Black, NH &W 1.03-1.18
Hispanic ﬁ * 0.80 —0.96
Asian/Pacific Islander .60*** 0.45-0.80
Native American V.'y 0.75 0.51-1.10
Other 0.73** 0.59-0.89
Primary payer xy
Medicare ~
Medicaid 2.37*** 249 —2.56 2.40%** 2.21-2.60
Private 0.58*** 0.49 - 0.58 0.52%** 0.47 - 0.57
Other Insurance 240 2.24 - 2.57 2.37*** 2.21 -2.55
Emergency Department admission X * 1.76 - 1.97 1.86*** 1.75-1.97
Length of stay \ * 1.01-1.02 1.02%** 1.02 -1.02
Metropolitan region PN 0.87*** 0.81-0.94 0.87*** 0.81-0.94
Comorbidity count ‘ . [1.06*** 1.05-1.06 1.06*** 1.05-1.07
Notes:
SIM Impact on SDOH codes uti ionyamong adults with ASCVD.

Models 3 and 4 are estima
effects (not shown) @ stS

4-group propensity score weighting. Models include state and hospital fixed
are estimated by clustering at the hospital level.

AOR indicate dds ratio; for the interaction term, it is the ratio of 2 adjusted odds ratios.
ek p<0<01, **p=<0.01, * p<0.05
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Table 4. Impact of State Innovation Model on SDOH Codes Utilization in Medicaid and
Medicare Beneficiaries

Model-5 Model-6 (&
Medicaid beneficiaries Medicare beneficiag
(n=92,292) (n=943,32

Variable AOR 95% ClI AOR
Post 1.23** 1.07-1.41 1.23***
SIM policy 0.58** 0.38 - 0.87 0.37*** :
Post*SIM policy 1.02 0.80 — 1.26 1.50%* 31-1.71
Age 0.99*** 0.99 —0.99 0,98**% .98 —0.98
Female 0.45*** 0.39-0.51 “207* 1.01-1.14
Race/ethnicity ) N\

White, NH N

African American/Black, NH 0.91 0.79 — VOl 1.16** 1.04-1.29

Hispanic 0.61*** 051074\ 1.02 0.89-1.18

Asian/Pacific Islander 0.34*** 191088, 0.81 0.53-1.22

Native American 1.13 8—3,37 0.72 0.45-1.14

Other 0.56** 03 .85 0.83 0.59 -1.16
Emergency Department admission 1.87*** ml'— 217 1.86*** 171-2.01
Length of stay 1.0 101-1.02 1.02%** 1.02 -1.02
Metropolitan region X455+ ' 1.16-1.82 0.66*** 0.60-0.73
Comorbidity count 1,0 1.03-1.07 1.03*** 1.02-1.04

Notes:

SIM Impact on SDOH codes utilization edicaid and Medicare beneficiaries hospitalized with ASCVD.
Models 5 (Medicaid beneficiaries)san
score weighting. Models include/state al
at the hospital level.

ode| 6 (Medicare beneficiaries) are estimated using a 4-group propensity
spital fixed effects (not shown). Robust SEs are estimated by clustering

AOR indicated adjusted o 7for the interaction term, it is the ratio of 2 adjusted odds ratios.

*** p<0.001, @)&* p<0.05





