E o 3 B A SR N A

MHA

MISSOURI HOSPITAL ASSOCIATION

SEPTEMBER 2018

P.O. Box 60
Jefferson City, MO 65102

573/893-3700
www.mhanet.com

Decoding Social Determinants of Health

Mat Reidhead, MA

Vice President of Research

and Analytics

Hospital Industry Data Institute

As the nation’s health

care system incorporated
SDOH in care improvement
strategies, clear definitions
and a reliable measurement
system with widely available
data have been elusive.

This is beginning to change.

Background

Good health outcomes rest not only on quality clinical care, but also on nonclinical
factors that influence a patient’s health. These factors, known as “social determinants
of health,” are a frame around the conditions a clinician identifies as the picture of a
patient’s health.

According to the World Health Organization, SDOH are “the conditions in which people
are born, grow, live, work and age.”’ The multidimensional nature of SDOH reach far
beyond poverty, requiring a systemic approach to effectively moderate their effects on
health outcomes. The non-exhaustive list of SDOH include socioeconomic factors, such
as income, education and employment; exposure to inequality arising from religion,
race, ethnicity, gender identity and sexual orientation; access to health-enabling
amenities such as food, water, transportation, recreation and health care; environmental
context such as neighborhood characteristics, housing, air quality and crime; as well as
psychosocial support structures such as family, childhood experiences and communal
inclusivity.™ The criteria used to identify SDOH include factors that have a defined
association with health, exist before the delivery of care, are not determined by the
quality of care received, and are not readily modifiable by health care providers.i

Throughout a decade, SDOH have been increasingly recognized as a factor in delivery

of, and payment for, patient-centered care. During this time, clinicians and community
stakeholders have worked to understand the scope and influence of SDOH. For example,
Google searches of “social determinants of health” increased 163 percent between

2008 and 2018." However, as the nation’s health care system incorporated SDOH in care
improvement strategies, clear definitions and a reliable measurement system with widely
available data have been elusive. This is beginning to change.



Key Findings

The use of diagnostic coding for social determinants of health

carries beneficial implications for hospitals, including potential future s
reimbursement, using SDOH in risk adjustment for incentive-based M'
payments, identifying high-risk patients and informing community health o ‘ '
needs assessments.

Comparing rates of SDOH coding to poverty at county and ZIP code levels
suggests inconsistent application of SDOH coding among Missouri
hospitals — two safety net hospitals accounted for 9 percent of total
discharges and 32.4 percent of SDOH-coded claims during the first

30 months of ICD-10.

Despite suggestions of inconsistency, the frequency of hospital patients

diagnosed with social complexity has steadily increased in Missouri 4
since the conversion to ICD-10 in October 2015.

Compared to all hospital patients, individuals diagnosed with social
complexity in Missouri have significantly higher rates of hospital
utilization and social, behavioral and clinical risk factors.

The most common ICD-10 SDOH code used in Missouri is homelessness ® -
(Z590), with more than 34,000 diagnoses occurring for 17,068 unique T'.JL-'T
patients between October 2015 and March 2018.

Even with potential inconsistencies in the use of SDOH codes, bivariate and
multivariate testing suggests they have significant predictive ability in
health outcomes modeling, such as hospital super-utilization.



The Affordable Care Act’s emphasis on population health and
value-based reimbursement is widely credited for inducing
health care providers’ paradigm shift toward allocating
interventional resources to address SDOH. At the same

time, the ACA’s performance incentive payment mechanisms
neglect to directly risk adjust or compensate for SDOH, despite
a growing body of research supporting the association of
upstream social factors and downstream health outcomes,
including readmission and mortality.’

The conversion of diagnostic coding from the ninth to the 10th
revision of the International Classification of Diseases in October
2015 created an opportunity for health care providers to identify,
diagnose and document patients with social complexity in a
uniform diagnostic and billing data system. Standardizing the
practice of diagnosing patients with the included SDOH codes
was made easier in February 2018 when provisions were made
by the ICD-10 Cooperating Parties to enable nonphysician
providers, such as nurses, social workers, case managers,
community health workers and discharge planners, to diagnose
social factors."

The effect of this policy change is observable in Missouri
hospital discharge data with the presence of newly available
SDOH codes, which experienced sharp increases during both
February and March of 2018 (Figure 1). Since the implementation
of ICD-10, the monthly frequency of SDOH-diagnosed patients
in Missouri rose from 4,274 in October 2015 to 5,546 in March
2018 — a 30 percent increase. As a rate per 1,000 inpatient,
outpatient and emergency department discharges, the
frequency of SDOH coding grew from 3.7 to 4.9, signaling a

32.5 percent increase during the same period. It is assumed this
observed increase is being driven more by awareness of the
SDOH codes — as a function of added familiarity with the ICD-10
schema — than by actual differences in the sociodemographic
status of the population in Missouri.

The aim of this policy brief is threefold. First, the brief evaluates
the frequency and consistency of SDOH coding for Missouri
patients. Second, it identifies the types of SDOH codes being
used and the characteristics of socially complex patients
compared to the larger population. And third, it characterizes
the predictive properties of the SDOH codes in standard risk-
adjustment models of hospital super-utilization in Missouri
during 2017.

Figure 1: Monthly Frequency of ICD-10-CM SDOH Code Use for
Missouri Residents, October 2015 - March 2018 (n=140,417)
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Table 1: Demographic and Utilization Characteristics of Missouri Patients Diagnosed With SDOH During 2017

aysoot ercent T
Non-SDOH dx Difference |Employment| Family Housing | Psychosocial SES
1.7% of
Unique Patients 1,880,866 32,470 total 5,733 13,416 9,178 4,636 8,325
Percent Male 44.7% 50.0% 12% 56.5% 41.9% 65.2% 43.4% | 49.4%
Mean Age 377 349 -7% 39.2 275 415 323 39.5
Percent Race White 75.4% 72.3% -4% 71.8% 76.8% 68.5% 791% | 68.8%
Percent Race Black or African American 18.0% 231% 29% 23.8% 18.5% 28.4% 16.7% 26.3%
Percent Race Other 6.7% 4.8% -27% 4.7% 5.2% 3.5% 4.5% 51%
Mean Number of Residential ZIP Codes 1.04 1.37 31% 1.45 1.30 1.76 1.36 1.34
Mean Inpatient & ED Visits 1.84 4.90 167% 6.03 4.31 7.47 4.91 5.05
Range 1to 219 1to 477 118% Tto 254 Tto173 1to 477 Tto216 | Tto245
Mean ED Visits 1.64 416 154% 5.07 3.43 6.72 4.28 434
Mean Inpatient Stays 0.39 1.65 317% 1.97 1.61 214 1.78 1.80
Mean Charges $19,812 $52,009 163% $51,562 | $46,230 | $65,637 $44,572 | $59,058
$0 to $0 to $0 to $0 to $0to
Range $6.2m $19.8m 219% | $0to $1.im $19.8m $22m | $0to$1.5m | $2.4m
Mean Number of Hospitals Visited 1.20 2.00 66% 2.23 1.97 2.47 2.02 1.94
Range Tto54 1to27 -50% Tto27 1to 20 1to 20 1to 20 1to 20
Percent Super-Utilizers (10+ Visits) 0.8% 11.3% 1250% 16.2% 9.3% 21.7% 1.4% 11.3%
Mean Inpatient & ED Visits in 2016 1.01 314 213% 4.04 2.61 514 310 316

*SDOH categories do not sum to total due to overlap between categories.
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Do hospitals have a vested interest in using SDOH codes?
While incentives for the wider adoption of standardized
coding for SDOH by hospitals and health systems currently
are nebulous, several recent policy developments signal the
eventuality of direct returns on the investment:

e Under the provisions of the Improving Medicare Post-Acute
Care Transformation Act of 2014, Congress required the
Department of Health and Human Services to evaluate the
linkages of SDOH to performance differentials in federal
reimbursement systems. The IMPACT Act resulted in two
significant bodies of work. The first was a report by the
Office of the Assistant Secretary for Planning and Evaluation
that was delivered to Congress in December 2016."' The
second was an ASPE-commissioned report from the National
Academies of Sciences, Engineering, and Medicine that was
published in January 2017.Vi Both of the reports contained
strong recommendations to Congress and policymakers
for expanded availability and use of SDOH data, and more
importantly, to incentivize the provision of care for socially-
disadvantaged populations.x

o The 21st Century Cures Act of 2016 requires the Centers
for Medicare & Medicaid Services to stratify assessments
made by the Hospital Readmissions Reduction Program by
hospitals’ proportion of dual-eligible patients. Beginning
in federal fiscal year 2019, this requirement will benchmark
hospitals for readmission performance against peers within
the same quintile of patients dually eligible for both Medicare
and Medicaid. While early analysis points to limited financial
impact, the 21st Century Cures Act also calls for the Secretary
of HHS to take into account the reports generated under
the IMPACT Act, which opens the possibility of direct risk

“Social determinants influence health outcomes just as
powerfully as medical conditions, but can be hard to
measure. I’'m very encouraged by these data showing that
clinicians are beginning to capture them in billing codes,
which will help policymakers develop better risk adjustment
and payment models, and will help clinical leaders develop
more targeted interventions.”

Karen Joynt-Maddox, M.D., MPH, Assistant Professor of Medicine at Washington
University School of Medicine in St. Louis, and Co-Investigator in ASPE’s 2016
Report to Congress.

adjustment in addition to, or in place of, stratification. The ICD-
10 SDOH codes could serve as a rich data source for this type
of eventual risk adjustment in the HRRP.

In February 2018, CMS announced a major policy shift,
enabling added flexibility for Medicare Advantage that
enables “supplemental benefits if they compensate for
physical impairments, diminish the impact of injuries or
health conditions, and/or reduce avoidable emergency
room utilization.” Previously, the allowable supplemental
benefits were constrained to direct patient care around
preventing, limiting or curing illnesses. The policy shift
allows reimbursement for nontraditional goods and services
for socially complex MA enrollees, such as transportation
for follow-up care, groceries, wheelchair ramps and air
conditioning.*

In addition, ICD-10-coded SDOH data can be used to
inform hospital community health needs assessments, to
identify populations and geographic areas with targeted

Figure 2: Frequency of ICD-10-CM SDOH Code Use for Missouri Residents by Category and Two Most Frequent Diagnoses,

October 2015 - March 2018 (n=140,417)
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Figure 3: County and ZIP Code-Level Association Between Unique Patients Diagnosed With SDOH Since October 2015 and the 2016
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Sources: HIDI Inpatient, Outpatient and ED Databases, October 1, 2015
through March 30, 2018 and Nielsen-Claritas Pop Facts Premier, 2016.
Rates reflect unique residents of each geographic unit experiencing a SDOH
diagnosis since October 2015 per 1,000 population in 2016. Weighted
Kappa statistics reflect quintile-level agreement between the SDOH and
poverty rates.

social complexities in isolation, or in addition to targeted
clinical comorbidities for community health improvement
interventions. Recent research has found that lagged
investments in social conditions and programming has
a larger positive effect on County Health Rankings than
similar investments in traditional health care.”

What types of SDOH codes are being diagnosed in Missouri?
During the first 30 months of ICD-10 implementation, codes
included in the SDOH array of diagnoses (Z55-7265) were
identified in 140,417 inpatient, outpatient and ED claims for
78,800 individual Missouri residents. The most frequently

used SDOH code for Missouri patients between October

2015 and March 2018 was homelessness (Z590), which was
identified in 34,171 claims and accounted for 19.1 percent of all
SDOH codes detected. Homelessness was followed by codes
indicating a history of physical and sexual abuse in childhood
(Z62810), which was diagnosed 19,125 times (10.5 percent), and
unemployment, which was identified on 17,004 individual claims
(9.5 percent).

Figure 2 contains the distribution of SDOH codes diagnosed in
Missouri for five generalized categories that were developed for
this analysis to evaluate the impact various social dimensions
have on hospital utilization and their association with comorbid
risk factors. A detailed list of the SDOH categories, codes and
frequencies used to inform this analysis is included in Appendix
Table 1, and a density map of patients identified as homeless
by metro-area census tracts is included in Appendix Figure 1.
The total frequency of individual SDOH codes identified in the
appendix table does not sum to the total number of claims due
to instances where multiple codes were assigned to individual
claims.

Are SDOH codes consistently applied in Missouri? The
uniformity of coding for social factors across hospitals in
Missouri was evaluated by comparing rates of poverty to rates of
patients diagnosed with social complexity at the county and ZIP
code levels, as well as a comparison of Medicaid and uninsured
payer mix to rates of patients diagnosed with social complexity
at the hospital level.
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At the county level, rates of residents diagnosed with an

|CD-10 SDOH code were loosely correlated with 2016 poverty
rates (Figure 3, top panel). The number of individual patients
identified with social complexity per 1,000 residents explained
less than 3 percent of variation in the poverty rate for counties,
and the interrater reliability for quintiles of each measure across
115 counties was limited (weighted Kappa = 0.11). The association
between hospital-identified SDOH and poverty increased
modestly when evaluated across ZIP codes, with 16.3 percent

of variation explained (Figure 3, bottom panel); however, after
accounting for randomness, the quintile agreement between the
two measures was again limited (weighted Kappa = 0.16).

At the hospital level, the rates of coding for SDOH featured
similarly limited correlation and quintile agreement with
Medicaid and uninsured payer mix. The two hospitals that most
frequently diagnose social factors in Missouri accounted for
32.4 percent of SDOH-coded claims; 12.1 percent of claims with
Medicaid, self-pay or charity care listed as primary payer; and

9 percent of all claims.

The limited linear association and quintile agreement of SDOH
code assignment and standard measures of socioeconomic
status at both geographic and hospital levels suggest
inconsistent uniformity in coding standards and practices for
SDOH among hospitals in Missouri. Since the transition to ICD-10
in October 2015, 30 hospitals in Missouri have included a social
factor diagnosis on more than 1,000 inpatient, outpatient or
ED claims. However, 15 hospitals are not using the codes at all,
and another 62 identified them less than 100 times during the
30-month period. Increased use and standardization of SDOH
coding among hospitals will result in significant advances

in the availability of data on social factors, including their
potential applications in future risk-adjustment schemas and
reimbursement policies.

Do patients diagnosed with social complexity have higher
rates of comorbid risk factors and hospital utilization? During
calendar year 2017, there were 32,470 individual Missourians
diagnosed with at least one of the 87 ICD-10 SDOH codes in

a hospital inpatient, outpatient or ED setting. Based on their
specific diagnoses, these patients were assigned to one or more
of five SDOH subcategories developed for this analysis and
compared to 1.88 million non-SDOH-diagnosed hospital patients
to evaluate observed characteristics related to inpatient and ED
utilization, as well as the prevalence of social, behavioral and
clinical risk factors. The comparative analysis was limited to
Missouri residents with at least one inpatient hospitalization or
ED visit during 2017.

Table 1 contains demographic and utilization statistics for

each patient cohort. Demographically, individuals diagnosed
with social complexity accounted for 1.7 percent of all hospital
patients from Missouri, and they were more commonly male,
African American and had less stable housing as indicated by
the number of residential ZIP codes reported during the year.
Patients with social complexity also had significantly higher
rates of hospital inpatient and ED utilization during 2017. On
average, they had nearly five hospital visits compared to 1.8
visits for all other patients — a relative difference of 167 percent.
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Figure 4: Prevalence of Social, Behavioral and Clinical Risk
Factors Among Missouri Patients Diagnosed With SDOH
(n=32,470) During 2017 Compared to All Other Hospital Patients
(n=1,880,886)
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They also had three times the average
number of hospital visits during the previous
year, and frequented more hospitals than
non-SDOH patients during 2017.

The most profound difference detected in
hospital utilization for patients with social
complexity was 11.3 percent had 10 or more
inpatient or ED visits during 2017, signaling
extreme hospital super-utilization within
the cohort. Among patients diagnosed
with housing problems, which is primarily
indicative of homelessness, the rate of
super-utilization was 21.7 percent. This was
26 times the same rate in the non-SDOH
cohort.

“Several expert panels have recommended taking social and economic factors
into account when measuring provider performance. Lack of data on those social
and economic factors in medical records or in billing databases has been a key
barrier to taking up those recommendations. Increasing use of ICD-10 codes will
help solve the absence of data problem. Hospitals and other health care providers
are being asked to address social determinants of health, but there are generally
no funding mechanisms available to support that work. If the ICD-10 codes on
social determinants were linked to payment for activities addressing those social
determinants, then there would be a strong positive incentive for the accurate use
of those codes.”

David Nerenz, Ph.D., Director Emeritus of the Center for Health Policy and Health Services Research at

Henry Ford Health System, and Co-Chair of the NQF Expert Panel on Risk Adjustment for Socioeconomic
Factors

Table 2: 2017 Super-Utilizer Model Results Using ICD 10-CM SDOH Code Categories as Predictors in Bivariate and Multivariate Terms

Model Parameters

Frequency | Odds Ratio P-Value Odds Ratio P-Value
Age (mean) 376 1.01 <.0001 0.99 <.0001
Male 44.8% 0.86 <.0001 0.84 <.0001
Number of ZIP codes (mean) 1.05 6.72 <.0001 219 <.0001
Medicaid Managed Care 16.3% 1.20 <.0001 2.08 <.0001
Medicaid Fee for Service 9.2% 6.18 <.0001 1.91 <.0001
Uninsured 16.1% 2.16 <.0001 1.78 <.0001
SDOH-Employment 0.3% 19.69 <.0001 1.29 <.0001
SDOH-Family 0.7% 10.64 <.0001 133 <.0001
SDOH-Housing 0.5% 30.01 <.0001 1.43 <.0001
SDOH-Psychosocial 0.2% 12.92 <.0001 125 0.0032
SDOH-Socioeconomic 0.4% 13.03 <.0001 1.35 <.0001
Psychological Disorder 4.5% 10.81 <.0001 2.88 <.0001
Alcohol Use 3.0% 719 <.0001 1.20 <.0001
Substance Use 1.5% 11.42 <.0001 1.65 <.0001
Smoker 29.7% 6.95 <.0001 1.73 <.0001
Obese 6.2% 6.45 <.0001 1.70 <.0001
Opioid Misuse 2.5% 13.98 <.0001 2.38 <.0001
Previous Year Visits (mean) 1.04 143 <.0001 1.26 <.0001
COPD 7.4% 6.44 <.0001 1.64 <.0001
Stroke 2.4% 443 <.0001 1.85 <.0001
Diabetes 11.5% 4.08 <.0001 1.36 <.0001
Hypertension 25.3% 4.20 <.0001 1.53 <.0001
Heart Disease 20.2% 7.80 <.0001 3.49 <.0001
Liver Disease 3.5% 810 <.0001 2.54 <.0001
Asthma 71% 5.58 <.0001 1.92 <.0001
Cancer 5.2% 2.86 <.0001 1.69 <.0001
Atherosclerosis 8.0% 4.25 <.0001 117 <.0001

N =1,913,336
Super-Utilizers (%) = 19,433 (1.02%)
C-Statistic (multivariate) = 0.961
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Higher rates of hospital utilization among patients with social
complexity is driven in part by the presence of comorbid clinical,
behavioral and social risk factors. Figure 4 compares these

rates for each SDOH cohort to the larger population of hospital
patients in Missouri during 2017. While the prevalence of nearly
all evaluated risk factors is significantly higher among socially
complex patients, there also is wide variation in prevalence
between the five SDOH subgroups. For example, the rate of
uninsured status among individuals identified as having housing
instability is more than double the rate for individuals with
family-related complexity (Figure 4, top panel). Individuals

with housing and employment problems are more likely than
other SDOH cohorts to have substance and opioid use disorders
(Figure 4, middle panel). Clinically, individuals with housing,
employment and SES difficulties have significantly higher rates
of hypertension, while the same prevalence for individuals with
psychosocial and family-related problems are at or significantly
below the hypertensive rate of the larger population (Figure 4,
bottom panel).

Can SDOH codes be used as predictors in model-based
applications? The ICD-10 codes provide an advancement of
SDOH data availability at the patient level that eventually will
provide a rich context in drawing risk-adjusted comparisons on
quality or other performance-related metrics. At the same time,
despite known constraints related to coding consistency, the
SDOH categories used in this analysis demonstrated significant
predictive ability in bivariate and multivariate models designed
to estimate risk of hospital super-utilization in Missouri during
2017 (Table 2).

The five SDOH categories were tested for their ability to predict
Missouri patients at risk of 10 or more hospital visits during 2017
using bivariate and multivariate logistic regression. The super-
utilization model was developed and validated in 2017.41 |n

the bivariate (single predictor) analyses, the SDOH cohorts
comprised five of the eight largest observed effects out of 27
social, behavioral and clinical variables tested. The housing

and employment categories were first and second respectively
(OR =30.01&19.69, P<.0001), while the SES domain carried
the fourth-largest effect (OR =13.03, P<.0001), which was
slightly below opioid use disorder (OR=13.98, P<.0001). In the
multivariate (all 27 predictors) analysis, the effects of the SDOH
domains were diminished in size; however, each remained
positively associated with hospital super-utilization and
statistically significant (P<.0032).
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This poses two meaningful implications. First, the results
suggest that with greater uniformity in coding practices,

the ICD-10 SDOH codes may provide exceptionally granular
information that can be employed in risk-adjustment for social
factors at the patient level in performance assessments and
incentive-based programs such as the HRRP. Widely available
patient-level SDOH data currently are limited to administrative
sources, such as dual-eligibility, which can be prone to external
influences, such as interstate differences in Medicaid eligibility
for the aged. Second, the SDOH codes may be useful for
hospitals to begin using immediately in predictive applications
used to identify high-risk patients for targeted interventional
approaches, particularly in catchment areas with greater
standardization in coding.

Conclusion

The ICD-10 clinical modification presents an opportunity for
hospitals and health systems to identify and diagnose patients
with 87 different social factors that can have a profound impact
on health. While hospitals have incentives to standardize the use
of SDOH diagnosis codes, the associated return on investment
horizon is largely long-term or consists of benefits that could
accrue immediately, although indirectly. These considerations
may help to explain the inconsistent use of SDOH coding
practices among Missouri hospitals between October 2015 and
March 2018. Although recent policies suggest the potential

for future financial impacts related to SDOH coding through
risk-adjustment or direct reimbursement, hospitals and health
systems may find immediate use for the codes in identifying
high-risk patients and addressing social factors through
community and population health improvement initiatives.



Appendix Table 1: Frequency of ICD 10-CM SDOH Codes by Type and Category for Missouri Residents Diagnosed in Inpatient,
Outpatient or Emergency Department Settings: October 2015 - March 2018

ICD10 CATEGORY DESCRIPTION COUNT PERCENT
7560 EMP Unemployment, unspecified 17,004 9.5%
7569 EMP Unspecified problems related to employment 2,419 1.4%
75689 EMP Other problems related to employment 920 0.5%
7578 EMP Occupational exposure to other risk factors 456 0.3%
7566 EMP Other physical and mental strain related to work 453 0.3%
Z575 EMP Occupational exposure to toxic agents in other industries 384 0.2%
75731 EMP Occupational exposure to environmental tobacco smoke 312 0.2%
7563 EMP Stressful work schedule 205 0.1%
7574 EMP Occupational exposure to toxic agents in agriculture 144 0.1%
7572 EMP Occupational exposure to dust 116 0.1%
7579 EMP Occupational exposure to unspecified risk factor 101 0.1%
7565 EMP Uncongenial work environment 52 0.0%
7562 EMP Threat of job loss 4] 0.0%
75739 EMP Occupational exposure to other air contaminants 40 0.0%
7570 EMP Occupational exposure to noise 30 0.0%
7561 EMP Change of job 27 0.0%
Z571 EMP Occupational exposure to radiation 25 0.0%
7564 EMP Discord with boss and workmates 23 0.0%
75682 EMP Military deployment status 8 0.0%
75681 EMP Sexual harassment on the job 6 0.0%
7576 EMP Occupational exposure to extreme temperature 5 0.0%
7577 EMP Occupational exposure to vibration 3 0.0%
762810 FAMILY Personal history of physical and sexual abuse in childhood 19,125 10.7%
76221 FAMILY Child in welfare custody 8,333 4.7%
762811  FAMILY Personal history of psychological abuse in childhood 6,773 3.8%
7634 FAMILY Disappearance and death of family member 5,069 2.8%
762820 FAMILY Parent-biological child conflict 3,985 2.2%
7630 FAMILY Problems in relationship with spouse or partner 3,804 21%
7635 FAMILY Disruption of family by separation and divorce 3,240 1.8%
76379 FAMILY Other stressful life events affecting family and household 1,932 11%
762812 FAMILY Personal history of neglect in childhood 1,757 1.0%
762819 FAMILY Personal history of unspecified abuse in childhood 1,660 0.9%
7641 FAMILY Problems related to multiparity 700 0.4%
762891 FAMILY Sibling rivalry 356 0.2%
/636 FAMILY Dependent relative needing care at home 327 0.2%
76372 FAMILY Alcoholism and drug addiction in family 306 0.2%
762898 FAMILY Other specified problems related to upbringing 295 0.2%
76332 FAMILY Other absence of family member 242 0.1%
762821 FAMILY Parent-adopted child conflict 174 0.1%
762822 FAMILY Parent-foster child conflict 141 0.1%
76229  FAMILY Other upbringing away from parents 100 0.1%
7629 FAMILY Problem related to upbringing, unspecified 94 0.1%
762890 FAMILY Parent-child estrangement NEC 64 0.0%
7640 FAMILY Problems related to unwanted pregnancy 59 0.0%

continued
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ICD10 CATEGORY DESCRIPTION COUNT PERCENT

7620 FAMILY Inadequate parental supervision and control 46 0.0%
76222 FAMILY Institutional upbringing 42 0.0%
Z631 FAMILY Problems in relationship with in-laws 31 0.0%
7621 FAMILY Parental overprotection 17 0.0%
76331 FAMILY Absence of family member due to military deployment 8 0.0%
7626 FAMILY Inappropriate (excessive) parental pressure 3 0.0%
7623 FAMILY Hostility towards and scapegoating of child 1 0.0%
76371 FAMILY Stress on family due to return of family member from military deployment 1 0.0%
Z590 HOUSING Homelessness 34,171 19.1%
7593 HOUSING Problems related to living in residential institution 878 0.5%
Z591 HOUSING Inadequate housing 327 0.2%
7592 HOUSING Discord with neighbors, lodgers and landlord 69 0.0%
7639 PSYCHOSOCIAL Problem related to primary support group, unspecified 11,023 6.2%
7638 PSYCHOSOCIAL Other specified problems related to primary support group 4,182 2.3%
7658 PSYCHOSOCIAL Other specified problems related to psychosocial circumstances 2,71 1.5%
7659 PSYCHOSOCIAL Problem related to unspecified psychosocial circumstances 2,092 1.2%
7644 PSYCHOSOCIAL Discord with counselors 24 0.0%
7609 SES Problem related to social environment, unspecified 13,161 7.3%
7599 SES Problem related to housing and economic circumstances, unspecified 11,670 6.5%
7653 SES Problems related to other legal circumstances 4,061 2.3%
7602 SES Problems related to living alone 2,919 1.6%
7608 SES Other problems related to social environment 2,664 1.5%
7598 SES Other problems related to housing and economic circumstances 1,717 1.0%
Z559 SES Problems related to education and literacy, unspecified 1,555 0.9%
/7651 SES Imprisonment and other incarceration 801 0.4%
7604 SES Social exclusion and rejection 643 0.4%
7558 SES Other problems related to education and literacy 592 0.3%
7596 SES Low income 518 0.3%
Z553 SES Underachievement in school 400 0.2%
7597 SES Insufficient social insurance and welfare support 356 0.2%
7554 SES Educational maladjustment and discord with teachers and classmates 245 0.1%
7603 SES Acculturation difficulty 200 0.1%
7594 SES Lack of adequate food and safe drinking water 170 0.1%
7600 SES Problems of adjustment to life-cycle transitions 122 0.1%
7652 SES Problems related to release from prison 13 0.1%
Z550 SES Illiteracy and low-level literacy 96 0.1%
7654 SES Victim of crime and terrorism 70 0.0%
7605 SES Target of (perceived) adverse discrimination and persecution 37 0.0%
7650 SES Conviction in civil and criminal proceedings without imprisonment 31 0.0%
7552 SES Failed school examinations 29 0.0%
7595 SES Extreme poverty 17 0.0%
7655 SES Exposure to disaster, war and other hostilities n 0.0%
Z551 SES Schooling unavailable and unattainable 4 0.0%
na na Total 179,138 100.0%
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Appendix Figure 1: Density Maps of Homeless Patients Identified with ICD 10-CM Code Z590 in Inpatient, Outpatient or Emergency
Department Settings for Missouri Metro-Area Census Tracts: October 2015 - March 2018 (one dot = 5 rounded)

Jackson County: 4,453 individuals (6.5 per 1,000 residents)

St. Louis city: 2,863 individuals (9.1 per 1,000 residents)
' Kansas
9 _| '
Granite Cit) S ;
/ € Trumas
ourdale iy
Blue
alley
< Park N
: 35 b 8
\ f _l Dr
is = g5 \
V,,Ea @ - ‘
[ nd Park B, I
@ sPlwy & |
- I:’s\ ‘1.
a
& |
:\ W 63rd St
q:
L -3".-},?. nd th St w WG b CoresT
Sources: Esri, HERE; 111 F[251 St Seurces=Esri’ HERE, ]
= rairie T 3 gy [ty J
DeLorme, USGS, Intermap, illage = . 2. Dergrme, USGES, Intermap,
increment P C‘Q'rp..,', NRCA_I}J,‘ [ ingrerﬁgnt P;Corp., NRCAN?
Esri Japan, MET]I; Esri China ; Esri Japan fMETI, Esri China
(Hong Kong), Esri (Thailand), »y o (.I;Tong I@mg), Esri (Thailand),
MapmyIndia, © OpenStreetMap & Mapmylndia, © OpenStreetMap
contributors, @nd the GIS Us%‘t‘-)r 2 ! ccintrlbut@rs, and the GIS USER
Community/~ ‘o % k| snnecCgmmunity 135 ’ )

° { 3 T 5 : :.. e ] E FarmRoad 13
::: - < .L O Lj—i u‘.»‘ . E Mo i)
= . -L. T s | -f - =L vy
> - gl v' E‘__‘ O D \* ?
=~ -~
3 o P EHM
W Mo
% Battipfield W Rarrh Rofd w8 T —
Sources: Esri,"5ERE] 1R W Gy @d  SOUTCeSTESTHERE E Coun
DelLorme: US‘GS\,Imtermap, = p- DelLorme, USQS, Intermap,
= inFrgmemE’(Corp., RCAN, N E » dncrement R Corp., NRCAN,
rIyE—s’rJ J\a‘;;)lén, METI, Esri;China i = o Esri Japan3ME[Tl, Esri China
<(Hong'Kong) fEsri (Th‘aﬂgland), = Z % XHong Kon_g), E‘sri (Thailand),
Mapmylndia, © OpenStreetMap v ¥ Mevernonst - Mapmylndia, ©“OpenStreetMap
_{Contributors, and the GIS User it s ‘

POLICY BRIEF | T



i World Health Organization. (2018). About Social Determinants of Health. Retrieved from http:/www.who.int/social_determinants

sdh_definition/en/

i New England Journal of Medicine Catalyst (2017, December 7). Social Determinants of Health (SDOH) (Article). Retrieved from https://catalyst.
nejm.org/social-determinants-of-health

ii  Buntin, M. B. & Ayanian, J. Z. (2017). Social Risk Factors and Equity in Medicare Payment. New England Journal of Medicine, 376, 507-510.
Retrieved from https://www.nejm.org/doi/full/10.1056/NEJMp1700081

iv. Google Trends. Accessed August 24, 2018. Available at https:/trends.google.com/trends/explore?date=all&geo=US&q=%2Fm%2F0b4]82

v Examples include:

Nagasako, E., Reidhead, M., Waterman, B. & Dunagan, W. (2014). Adding socioeconomic data to hospital readmissions calculations may
produce more useful results. Health Affairs, 33(5), 786-791.

Hu, J., Gonsahn, M. & Nerenz, D. (2014). Socioeconomic status and readmissions: Evidence from an urban teaching hospital. Health
Affairs, 33(5), 778-785.

Joynt, K., Oray, E. & Jha, A. (2011). Thirty-day readmission rates for Medicare beneficiaries by race and site of care. JAMA, 305(7), 675-681.

Bernheim, S., Spertus, J., Reid, K., Bradley, E., Desai, R., Peterson, E., et al. (2007). Socioeconomic disparities in outcomes after acute
myocardial infarction. American Heart Journal, 153(2), 313-319.

Calvillo-King, L., Arnold, D., Eubank, K., Lo, M., Yunyongying, P, Stieglitz, H., et al. (2013). Impact of social factors on risk of readmission or
mortality in pneumonia and heart failure: Systematic review. Journal of General Internal Medicine, 28(2), 269-282.

McGregor, M., Reid, R., Schulzer, M., Fitzgerald, J., Levy, A. & Cox, M. (2006). Socioeconomic status and hospital utilization among younger
adult pneumonia admissions at a Canadian hospital. BMC Health Services Research, 6, 152.

Berenson, J. & Shih, A. (2012, December). Higher readmissions at safety-net hospitals and potential policy solutions. New York: Commonwealth
Fund.

Joynt, K. & Jha, A. (2011). Who has higher readmission rates for heart failure, and why? Implications for efforts to improve care using financial
incentives. Circulation: Cardiovascular Quality and Outcomes, 4(1), 53-59.

Joynt, K. & Jha, A. (2013). Characteristics of hospitals receiving penalties under the hospital readmissions reduction program. JAMA, 309(4),
342-343.

vi  American Hospital Association. (2018, April). /ICD-10-CM Coding for Social Determinants of Health (Pub.). Retrieved from https:/www.aha.org
system/files/2018-04/value-initiative-icd-10-code-social-determinants-of-health.pdf

vii  Department of Health and Human Services, Office of the Assistant Secretary of Planning and Evaluation. (2016). Report to Congress:
Social risk factors and performance under Medicare’s value-based payment programs. Retrieved from https:/aspe.hhs.gov/pdf-report
report-congress-social-risk-factors-and-performance-under-medicares-value-based-purchasing-programs

viii  National Academies of Sciences, Engineering, and Medicine (2017). Accounting for social risk factors in Medicare payment:
Identifying social risk factors. Washington, DC: The National Academies Press. Available at https:/www.nap.edu/catalog/21858
accounting-for-social-risk-factors-in-medicare-payment-identifying-social

ix Joynt, K. E., De Lew, N., Sheingold, S. H., et al (2017). Should Medicare Value-Based Purchasing Take Social Risk into Account? New England
Journal of Medicine, 376, 510-513. Retrieved from https://www.nejm.org/doi/full/10.1056/NEJMp1616278

x  Centers for Medicare & Medicaid Services (2018). CMS proposes Medicare Advantage and Part D payment and policy updates to provide new
benefits for enrollees, new protections to combat opioid crisis (Press Release). Retrieved from https:/www.cms.gov/newsroom/press-releases
cms-proposes-medicare-advantage-and-part-d-payment-and-policy-updates-provide-new-benefits-enrollees

Xi  Benavidez, G. (2018). Expanding Medicare Advantage Benefits to Address Social Determinants of Health. The Health Care Blog. Retrieved from
http://thehealthcareblog.com/blog/2018/05/01/expanding-medicare-advantage-benefits-to-address-social-determinants-of-health

xii  McCullough, J. M. & Leider, J. P. (2016). Government Spending in Health and Nonhealth Sectors Associated With Improvements in County
Health Rankings. Health Affairs, 35(11), 2037-2043.

xiii  Reidhead, M. & McNally, B. (2017, November). Predicting Patients at Risk of Becoming Hospital Super-Utilizers. HIDI HealthStats. Missouri
Hospital Association. Hospital Industry Data Institute. Available at http:/bit.lv/2AmwEXP

MISSOURI HOSPITAL ASSOCIATION

DATA AND ANALYTICS HTDT © 2018 Missouri Hospital Association
POWEREDBY "L-ta1/x P.O. Box 60 | Jefferson City, MO 65102-0060 | www.mhanet.com

09/18


http://www.who.int/social_determinants/sdh_definition/en/
http://www.who.int/social_determinants/sdh_definition/en/
https://catalyst.nejm.org/social-determinants-of-health/
https://catalyst.nejm.org/social-determinants-of-health/
https://www.nejm.org/doi/full/10.1056/NEJMp1700081
https://trends.google.com/trends/explore?date=all&geo=US&q=%2Fm%2F0b4j82
https://www.aha.org/system/files/2018-04/value-initiative-icd-10-code-social-determinants-of-health.pdf
https://www.aha.org/system/files/2018-04/value-initiative-icd-10-code-social-determinants-of-health.pdf
https://aspe.hhs.gov/pdf-report/report-congress-social-risk-factors-and-performance-under-medicares-value-based-purchasing-programs
https://aspe.hhs.gov/pdf-report/report-congress-social-risk-factors-and-performance-under-medicares-value-based-purchasing-programs
https://www.nap.edu/catalog/21858/accounting-for-social-risk-factors-in-medicare-payment-identifying-social
https://www.nap.edu/catalog/21858/accounting-for-social-risk-factors-in-medicare-payment-identifying-social
https://www.nejm.org/doi/full/10.1056/NEJMp1616278
https://www.cms.gov/newsroom/press-releases/cms-proposes-medicare-advantage-and-part-d-payment-and-policy-updates-provide-new-benefits-enrollees
https://www.cms.gov/newsroom/press-releases/cms-proposes-medicare-advantage-and-part-d-payment-and-policy-updates-provide-new-benefits-enrollees
http://thehealthcareblog.com/blog/2018/05/01/expanding-medicare-advantage-benefits-to-address-social-determinants-of-health/
http://bit.ly/2AmwFXP

