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Drivers of High-cost Medical
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Background: Efforts to improve outcomes for the 10% of patients
using two thirds of health care expenditures increasingly include ad-
dressing social determinants. Empiric evidence is needed to identify the
highest impact nonmedical drivers of medical complexity and cost.

Objectives: This study examines whether complex, highest cost
patients have different patterns of critical life adversity than those
with better health and lower utilization.

Research Design: Using a validated algorithm we constructed a
complexity/cost risk patient profile. We developed and fielded a life
experience survey (Supplemental Digital Content 1, http:/links.lww.
com/MLR/B920) to a representative sample, then examined how the
prevalence of specific adversities varied between complex, high-cost
individuals, and others.

Subjects: Surveys were sent to 9176 adult Medicaid members in
Portland, Oregon.

Measures: Our primary variable was high medical complexity
health cost risk; an alternative specification combined health cost
risk and actual utilization/cost. Our survey instrument measured
exposure to early and later-life adversities.

Results: Compared with healthy individuals in our population,
medically complex individuals had significantly higher rates of ad-
versity. The greatest risk of medical complexity and cost was as-
sociated with substance use [odds ratio (OR), 4.1], homelessness
(OR, 3.0), childhood maltreatment (OR, 2.8), and incarceration
(OR 2.4). Those with the highest prior year acute care utilization and
cost had the highest rates of these same factors: substance use
(62.5%), homelessness (61.7%), childhood maltreatment (55.5%),
and incarceration (52.1%).
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Conclusion: Clinical and policy strategies that mitigate high-impact
social drivers of poor outcomes are likely critical for improving both
health and costs for complex, high-needs patients.

Key Words: life adversity, medical complexity, health care cost/
utilization

(Med Care 2020;58: 208-215)

With estimates that the most expensive decile of patients
accounts for up to two thirds of total health care
expenditures,’ developing programs that improve outcomes
for complex, high-cost patients has become an established
national priority.>® Many such programs focus on reducing
expensive hospital and emergency department (ED) use
through health system intensive care management. However,
the challenge is increasingly recognized as more than medical
—it is also about addressing social and behavioral issues that
help generate costly intensive care needs.

Addressing nonmedical drivers of complex, high-cost
health appears especially critical for low-income “high utilizers,”
whose publically funded care includes higher rates of mental
illness and substance use treatment, and who may be involved
with the criminal justice, housing, or other human service
systems.* The experiences of poverty and inequality have long
been linked to poor health outcomes,” but a deeper under-
standing is needed of how specific life experiences are con-
nected to poor health and high costs, and of upstream policies
and programs that can potentially mitigate those linkages rather
than face a continuing stream of complex, high-cost patients.

There is a strong precedent for such research. The Ad-
verse Childhood Experiences (ACEs) study6 and similar work
has linked childhood challenges to later-life health impacts,’
including heart, lung, or liver disease,® disease risk behaviors
such as tobacco or injection drug use,® and to poor social out-
comes including academic challenges,’ financial and employ-
ment problems, %! adult sexual victimization,'? incarceration,
and homelessness,!3 which have in turn been associated with
early mortality.'%!> ACEs are particularly relevant to low-in-
come communities, which have higher prevalence rates.'®!7

However, ACEs are focused on traumas during early
life and not on a broader view of exposure to adversity across
the life course. The overall relationship between critical social
adversities and high health care expenditures has yet to be
empirically examined.

In this paper, we look at a generally high-risk Medicaid
population to assess whether patients with the most complex,
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high-cost health challenges have experienced different pat-
terns of social adversity than those with lower health cost
risks. We examine adversities across the life course, looking
for pathways that may prove amenable to upstream inter-
ventions or systems and policy changes that could improve
health outcomes and reduce the total costs of care.

METHODS

Study Population and Sampling

Our sampling universe included 134,088 adult mem-
bers (age 18-65) of a regional Medicaid entity in Portland,
Oregon in 2015; 106,146 met eligibility criteria of a valid
mailing address and enrollment for at least 6 of the preceding
12 months. We drew a representative random sample of 9176
members, oversampling members in the highest decile of
health cost risk and acute care (ED and inpatient) utilization
(variables defined below) and for some race/ethnicity groups.

To address nonresponse bias, an intensive follow-up
(IFU) arm of 2000 participants (22%) was drawn at the study
start. This random subsample received all standard survey
outreach. A sample of those not responding in this arm then
received additional intensive telephone and door-to-door
outreach to collect information from people who would oth-
erwise have been nonresponders. Those who responded to the
intensive outreach were up-weighted to “stand in” for non-
respondents generally using an approach outlined below and
previously deployed in other research.'®

Weighting

We developed sampling weights to allow us to blend
our sampling groups and estimate overall population preva-
lence. Within each sampling unit, the weight (W,) for each
respondent is computed as follows:

Wi =wifix,

where wj; is the individual’s base weight, calculated as the
reciprocal of the probability of inclusion of the individual i in
sampling stratum j, and f;; is an additional adjustment factor
applied only to individuals who were in the IFU arm, did not
respond to standard outreach, but responded to the more in-
tensive outreach efforts. This adjustment factor is calculated
as the reciprocal of the probability of being in the IFU arm;
the final weight for individuals responding to the intensive
outreach is the product of both weighting factors.

The additional IFU weight is applied only to in-
dividuals who would have been nonresponders in the absence
of the IFU protocol. This helps address potential nonresponse
bias: if, for example, nonresponders have a systematically
higher prevalence than respondents in some attributes,
we would tend to underestimate the actual prevalence of those
attributes in the population. By collecting data from some
nonresponders and then up-weighting those responses,
we ensure that those attributes are no longer systematically
under-represented, allowing for a better estimate of true
population prevalence.

Survey Development
We conducted in-depth interviews with 72 Medicaid
members who met criteria for a complex care program to
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identify key formative experiences within 5 age groupings:
ages 0-5, 6-12, 13-18, 19-30, and over 30 years. We used
these results to develop a survey instrument to capture expe-
riences within key experience domains including relationships
and support, safety and security, economic stability, trauma
and adversity, substance use, criminal justice experiences, and
others. We validated the survey instrument through a series of
cognitive interviews with Medicaid members.

Survey Fielding

Research has demonstrated that mixed-modal methods
and incentives can increase response rates in Medicaid
populations,'® whereas lengthy surveys dealing with difficult
content increase response burden and lower response rates.?
We used multimodal methods, including 3 mail attempts
paired with telephone reminder calls and a US$5 stipend for
participants. Respondents in the IFU arm also received per-
sonalized telephone and door-to-door follow-up.

Response Rates

The unweighted survey response rate was 27%. Among
those selected for IFU after initial nonresponse, 1 in 4 (25%)
responded. After accounting for our IFU cases, our weighted
response rate was 38%, which was calculated by multiplying
each respondent by their final weight to define our total
number of weighted population responses, then dividing that
by the total population count. Our analytic dataset included
2344 respondents and our response rates are comparable with
those achieved in other Medicaid survey studies.

Key Measure #1: Health Complexity Cost Risk

To classify a member’s health cost risk, we applied
CDPS+Rx, the Medicaid risk adjustment methodology most
widely used by States for setting payment rates with Managed
Care Organizations. This validated claims-based algorithm
scores members on the basis of medical conditions, demo-
graphics, prescriptions, and historical utilization and cost
patterns. Higher CDPS+Rx scores represent members with
complex health challenges and a significant probability of
higher total costs over the subsequent year.?!

We used CDPS+Rx scores to define 3 rank-ordered
groupings. Our “high-cost risk” group includes individuals
with CDPS+Rx scores in the top 10% of overall medical risk
placing them in the highest decile of projected costs for the
coming year. Our “medium cost risk” group includes mem-
bers in the upper half of CDPS+Rx risk scores (51st-90th
percentile), who often have chronic health challenges but do
not project to be in the top 10% for cost. Finally, our “low-
cost risk” group, comprising 50% of the Medicaid population,
includes members with few or no complex conditions and
CDPS+Rx scores in the bottom half (0%-50%) of the pop-
ulation distribution.

We structured our primary dependent variable around
high health cost risk rather than actual accrued costs to focus
on individuals likely to experience continuing or reoccurring
high costs. A sporadic medical crisis may generate
significant one-time costs, but research has shown that most
of those who remain or are repeatedly in the top decile
of costs over multiple years have high-risk medical

www.lww-medicalcare.com | 209



Labby et al

Medical Care * Volume 58, Number 3, March 2020

22,23

comorbidities, such as those CDPS risk score is de-

signed to capture.

Key Measure #2: Cost Risk/Utilization Profile
Most complex care programs target individuals with
both high-cost risk and acute care utilization (ED and in-
patient). We, therefore, created an alternate specification that
combines health cost risk and acute care utilization. We de-
fined high acute care utilization as having >2 nonobstetrical
inpatient admissions, >3 ED visits, or >2 ED visits and at
least 1 inpatient admission in the prior year, the algorithm

used by a local Medicaid initiative targeting most costly 10%

acute care utilizers.>* Using this definition, we created 4

mutually exclusive cost risk/utilization profile groups:

(1) Complex high risk, high utilizers: individuals in the top
10% of both CDPS medical risk scores and acute care
utilization.

(2) Complex high risk, low utilizers: individuals in top 10%
of CDPS medical risk scores, but not in the top 10% of
acute care utilization.

(3) Noncomplex low risk, high utilizers: individuals not in
the top 10% of CDPS medical risk, but in the top 10% of
acute care utilization.

(4) Noncomplex low risk, low utilizers: individuals not in the
top 10% of CDPS medical risk score or acute care
utilization.

Key Measure #3: Life Course Adversities

The exposure variables in our survey instrument in-
cluded ACEs and maltreatment at any age, educational
challenges, substance use, housing and employment in-
stability, and criminal justice system involvement. We report
binary outcomes within the specified time periods of the
respondent’s life.

Other Measures
We also collected demographic data for our multi-
variate models, including age, sex, and race/ethnicity.

Analytic Methods

We first conducted an exploratory descriptive analysis
using 2-tailed y* tests of association to assess whether each
adverse life event’s prevalence varied systematically across
our 3 cost risk groups (high, medium, and low). We then used
logistic regression to assess associations between each dis-
tinct adverse life experience and our health cost risk variable,
adjusting for age, sex, and race/ethnicity. Our models took the
stylized form:

...where y; is the outcome of interest (health cost risks, with
medium and high each tested in turn against the referent of
low), event is a binary indicator of whether a given experi-
ence occurred, AGE is a continuous variable, GENDER is a
binary variable, and RACE is a categorical variable with
values of white non-Hispanic, Hispanic, black, Asian-Amer-
ican, and other. Because we were exploring a wide range of
events, we adjusted for multiple comparisons by calculating
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P-values corrected for false discovery rate using the Benja-
mini-Hochberg procedure.?

All analyses were done using SAS version 9.4. This
study was reviewed and approved by the Providence Portland
Medical Center Institutional Review Board.

RESULTS

Table 1 compares the demographic and health
characteristics for our 3 health complexity cost risk groups.
High health cost risk members had 8—10 fold higher rates of
behavioral and physical comorbidities respectively than the
lower cost risk groups. They were also older and more likely
to be African American, variables adjusted for in our multi-
variate models.

Table 2 presents the weighted prevalence of adverse life
experiences for the aggregate Medicaid population and for
each of our 3 health cost risk groups. Overall, 42.1% of
Medicaid members experienced >4 ACEs, with notably high
rates of physical (39.6%), emotional (38.8%), and sexual
(28.1%) abuse. Adversities beyond ACEs were also common,
with 22.3% experiencing early family homelessness, 33.2%
running away from home, and 28.2% using alcohol or illicit
drugs at age 18 or younger. As adults, 39.6% struggled to find
work; 33.3% experienced homelessness; and 25.6%
experienced physical abuse from a loved one. Over a third
report having substance use (34.3%) or having been jailed
(35.6%).

Medicaid members in our high health cost risk group re-
port the highest rates of nearly all adversities. Over half of these
medically complex members (55.6%) had faced >4 ACEs,
compared with 46.2% and 30.7%, respectively, in the medium or
low groups (P=0.0002). As adults, complex high-cost risk
members are significantly more likely to have struggled with
substance abuse (56.4% vs. 37.7% vs. 21.1% P =0.000), hous-
ing instability (50.3% vs. 38.0 vs 19.5%, P=0.000), physical
abuse (37.2% vs. 27.0 vs. 19.5%, P=0.0008), sexual abuse
(24.3% vs. 18.5% vs. 8.7%, P=0.0002), and emotional abuse
(70.7% vs. 59.1% vs. 44.5% P =0001), and to have spent time in
jail (48.0% vs. 40.7% vs. 22.9%, P <0.0002).

Table 3 examines the strength of association between
reported adverse events and cost risk while adjusting for
group differences in age, sex, and race/ethnicity. Members in
the high health cost risk group had significantly increased
odds ratio (OR, 2.8; P=0.0004) of having histories of >4
ACEs compared with the lowest group. Beyond ACEs, they
were also were far more likely to have been adult substance
users (OR, 4.1; P=0.0000) or to have experienced housing
instability in childhood (OR, 3.0; P <0.0028) or as an adult
(OR, 3.5; P <0.0003). Overall, most of the adverse life events
we measured showed significant graded associations with
high health cost risks.

Finally, Table 4 examines the association between life
course adversities and our alternate specification, which
includes both cost risk and acute care utilization. Looking not
just at cost risk but at actual utilization and associated cost,
results show a strong graded relationship with exposure to
adversity: members with both high health cost risk and high
acute care utilization [ED 4.14/inpatient 1.03 per member per

Copyright © 2019 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 1. Demographic and Health Profile of Study Respondents

Low Health Cost Risk
% or Mean (n=261)

Medium Health Cost Risk
% or Mean (n=1059)

High Health Cost Risk
% or Mean (n=1024)

% Total sample 33.0
Demographic profile
Sex: male 43.1
Age, mean 37.7
White 75.4
Black 6.1
Hispanic 7.1
Asian 9.5
Hawaiian/Pacific Islander 2.1
Native American 2.5
Other or unknown 6.2
Health profile
Mean # physical health conditions 0.8
Mean # behavioral health conditions 0.3
With chronic mental health condition
Bipolar disorder 0.8
Anxiety disorder 17.9
Depression and depressive disorders 19.0
Schizophrenia/psychosis 1.9
With chronic physical condition
Asthma, COPD, chronic lung disease 34
Chronic liver disease including hepatitis 0.8
Congestive heart failure n/a
Hypertension 10.1
Diabetes mellitus 0.4

55.9 11.1
32.8 414
44.0 50.0
733 76.3
10.6 11.2
14.8 7.8
4.9 2.8
0.2 1.2
8.1 6.4
8.5 7.0
4.7 8.2
2.0 2.4
9.7 14.6
325 43.7
40.0 50.8
10.1 16.7
19.3 39.8
5.5 21.3
1.0 11.2
30.5 50.5
11.7 30.9

Results are weighted to account for sampling design.
COPD indicates chronic obstructive pulmonary disease.

year (PMPY)] have significantly higher prevalence of life
adversities than members with low health cost risk and low
utilization (ED 0.29/inpatient 0.07 PMPY), particularly in
substance use (62.5% vs. 35.8%, P <0.001), homelessness
(61.7% vs. 38.2%, P <0.001), and incarceration (52.1% vs.
33.8%, P=0.001); they also had a 20-fold difference in
yearly costs (US$48,876 vs. US$2,568). High cost risk
members who do not use acute care services have somewhat
lower levels of these adversities, particularly homelessness
(46.6%), but also relatively high yearly costs (US$13,248).
Both high cost and low cost risk acute care utilizers have the
highest burdens of early life adversity (ACE >4 =55%) and
overall higher subsequent challenges, but the lower cost risk
groups’ utilization is mainly lower cost ED visits (3.55
PMPY). Across all significant data points, the lowest
adversity levels are in the low cost risk, low acute care group.

DISCUSSION

This study explores associations between life course
social adversity and the risk of high medical costs or acute
care utilization. We examined a Medicaid population who
experienced multiple stressful life events, often starting in
childhood: 42.1% had >4 ACE:s, higher than the national rate
of 14.3%. Only 1 in 5 (20.7%) had no ACEs, compared with
40.7% nationally.”

We found strong confirmation of the relationship be-
tween early adversities and adult morbidity: complex high-cost
risk Medicaid members were most likely to have experienced
>4 ACEs (55.6%, OR, 2.80 relative to low-risk members).

Copyright © 2019 The Author(s). Published by Wolters Kluwer Health, Inc.

However, ACEs were not the entire story. Compared with low-
risk members, the high-risk group also had twice the rate of
family homelessness and nearly twice the rate of childhood
substance abuse. As adults, they had twice the rate of home-
lessness, substance abuse, and incarceration, and almost 3 times
the rate of adult sexual abuse. Nearly every adverse life expe-
rience studied was far more prevalent among our high-cost risk
group than among low-cost risk Medicaid members.

We also examined health cost risk in relation to acute
care utilization, as intervention programs generally target
individuals with frequent ED or inpatient care. We found that
medically high-risk individuals with high rates of costly acute
care were far more likely to have experienced almost every
type of adversity we measured, both in childhood and
adulthood. Given that these individuals had very high total
costs of care in their prior year (averaging US$48,876) and
have risk scores predicting continued high costs, the clear
graded relationship between social adversity, cost, and uti-
lization strongly suggest that strategies for addressing such
nonmedical risk factors will be key to bending the cost curve.
Though estimating potential cost savings was beyond the
scope of this study, the magnitude of differences at play
confirms the importance of addressing the drivers of medical
complexity and high costs—our complex high utilizer group
had US$35,000 per year more in average per-person ex-
penditures than the complex nonhigh utilizer group.

Programmatically, our findings indicate a need for
complex care initiatives to be trauma-informed and to address
trauma recovery,® particularly in communities experiencing
poverty and inequality. More broadly, our study identifies at
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least 4 specific upstream pathways that set the stage for poor
health and high utilization that successful strategies for re-
ducing complex care costs will likely need to address:

Substance Use

Adult substance use is more strongly associated with
high-cost risk than any other life experience in our study
(OR, 4.1), being reported by over 60% of the highest cost
group. We also found a high prevalence of early life sub-
stance use in that group, which substantially increases the risk
of subsequent addiction.”® Although promoting long-term
recovery for this chronic brain disease with high relapse
rates?’ seems critical, substance use disorder treatment re-
mains largely separate from the larger health care system, and
treats only 10% of those in need.”® Our study suggests that
the success of complex care strategies will depend upon a
commitment to addiction treatment system transformation,
including overcoming structural issues impeding integration,
a shortage of evidence-based care, and substantial resource
gaps.?

Homelessness
Over 60% of our medically complex, high cost group
experienced homelessness, with over 30% experiencing

childhood homelessness. The importance of housing as health
care is increasingly recognized. Medicaid now reimburses
more housing-related services than before the Affordable
Care Act and a %rowing number of initiatives provide cross-
sector supports.>0-3! Experts in the field advocate that housing
is a “hub” for personal and social wellbeing and should be a
hub for health and community services.’’ Engaging with
housing initiatives may be one of the most effective ways for
complex care programs to impact the lived realities driving
poor health outcomes in their communities.

Corrections

Over half of our medically complex, highest cost
Medicaid members reported having been in jail. Other recent
studies have demonstrated a strong correlation between
Medicaid high utilization, incarceration,4 and arrests.33 Mul-
tiple national efforts centered on community criminal justice
systems are focusing on frequent users cycling through both
health care and corrections.’ Many multisystem users have
been found to also have substance use disorders®> and/or co-
occurring mental health conditions.’® A key component of
complex care success will likely include workflow in-
tegrations across sectors and policy efforts that help improve

TABLE 2. Unadjusted Prevalence of Adversity Experiences by Medical Complexity/Cost Group

Low Health Cost Risk Medium Health Cost High Health Cost Risk

Total Medicaid (Lowest 50%) Risk (51%-90%) (Highest 10%) 4
N (%) N (%) 95% CI N (%) 95% CI N (%) 95% CI  Unadjusted Corrected*
ACE-related adversity
No ACEs 377 (20.7) 76 (28.8)  21-36.6 144 (16.7) 11.7-21.7 157 (16.8) 12.4-212 0.02 0.0260
>4 ACEs 1145 (42.1) 80 (30.7) 22.3-39.1 542 (46.2) 39.5-52.9 523 (55.6) 49-62.2 0.0001 0.0002
Physical abuse 1003 (39.6) 69 (26.3) 18.3-34.3 468 (45.4) 38.7-52.1 466 (50.1) 43.0-57.3  <0.0001 0.0002
Emotional abuse 1025 (38.8) 74 (26.7)  19-343 479 (43.7)  37-503 472 (51.0) 44.0-58.1  <0.0001 0.0002
Sexual abuse 828 (28.1) 48 (16.9) 10.5-23.3 384 (32.9) 26.5-39.2 396 (37.2) 31.1-433  <0.0001 0.0001
Physical neglect 1139 (45.2) 93 (33.2) 25414 551 (50.7) 44-574 495 (534) 46.5-60.2 0.0009 0.0014
Emotional neglect 564 (22.1) 36 (16.1) 9.2-229 270 (25.1) 19.4-30.7 258 (25.3) 20.1-30.5 0.07 0.0888
Witnessed domestic violence 777 (27.1) 57 (17.7) 12-235 368 (31.4) 25.2-37.6 352 (33.6) 27.7-39.4 0.0004 0.0008
Parent with SU disorder 1068 (39.1) 78 (26.3) 18.9-33.7 503 (45.8) 39-52.6 487 (44.2) 37.5-50.8 0.0003 0.0007
Parent with MH disorder 885 (38.1) 72 (33.1) 24.2-42 424 (40.3) 33.6-46.9 389 (42.0) 34.1-49.8 0.31 0.3168
Parent went to prison 473 (20.5) 35 (14.3) 7.6-21 243 (24.2) 17.9-30.5 195 (20.9) 16.1-25.8 0.10 0.1164
Parents divorced 1038 (49.0) 101 (43.5) 34.2-52.8 473 (52.9) 45.7-59.9 464 (47.2) 39.8-54.6 0.27 0.2922
Other adversity
Struggled with schoolwork 1349 (53.3) 114 (42.4) 33.7-51.1 634 (579) 51.4-645 601 (61.9) 55.8-68.0 0.002 0.0030
Did not graduate high school 692 (27.2) 45 (20.8) 12.9-28.8 350 (30.5) 24.2-36.8 297 (29.2) 23.7-34.7 0.14 0.1566
Ran away from home 903 (33.2) 53 (15.7) 10.3-21.2 435 (42.1) 35.3-489 415 (40.6) 34.1-47.0 <0.0001 0.0000
Substance abuse as a child 788 (28.2) 48 (19.4) 12.4-26.4 360 (31.8) 25.4-38.2 380 (36.8) 32.1-41.5 0.0003 0.0006
Substance abuse as adult 1043 (34.3) 59 (21.1) 144-279 458 (37.7) 31.1-442 526 (56.4) 49.8-63.1  <0.0001 0.0000
Substance abuse ever 1159 (38.9) 74 (26.4) 19-33.8 514 (42.3) 35.6-489 571 (58.8) 52.5-652  <0.0001 0.0000
Homelessness as child 552 (22.3) 31 (10.6) 5.6-15.5 276 (28.7) 22.1-354 245(249) 19.8-29.9  <0.0001 0.0001
Homelessness as an adult 951 (33.3) 51 (19.5) 12.3-26.6 454 (38.0) 31.3-44.7 446 (50.3) 42.9-57.6  <0.0001 0.0000
Homelessness ever 1124 (40.8) 69 (24.8) 17.2-32.4 541 (47.4) 40.7-54.1 514 (54.6) 47.9-61.3 <0.0001 0.0000
Struggled to find work 1040 (39.6) 89 (38.3) 29.3-47.3 496 (40.3) 33.7-46.8 455 (40.2) 33.9-46.6 0.93 0.9305
Adult physical abuse 770 (25.6) 52 (19.5) 124-26.6 344 (27.0) 21.0-33.0 374 (37.2) 30.9-435 0.0005 0.0008
Adult sexual abuse 553 (15.9) 17 87)  3.0-143 260 (18.5) 13.6-23.5 276 (24.3) 19.5-29.0 0.0001 0.0002
Adult emotional abuse 1423 (55.6) 120 (44.5) 35.5-534 637 (59.1) 52.6-65.6 666 (70.7) 65.4-76.0  <0.0001 0.0001
Went to jail 984 (35.6) 53(229) 14.8-31.1 458 (40.7) 34.0-47.5 473 (48.0) 40.6-554  <0.0001 0.0002
Went to prison 199 (4.2) 6(2.48) 0.3-4.7 81 (4.4) 1.8-6.9 112 (8.8) 6.1-11.4 0.001 0.0014

Bold indicates statistical significance (*P <0.05 or less) for 2-tailed > test of association using FDR-corrected P-values.

Results are weighted to account for sampling design.
*P-values were corrected using the FDR method to account for multiple testing.

ACE, adverse childhood experience; CI, confidence interval; FDR, false discovery rate; MH, mental health; SU, substance use.
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TABLE 3. Adjusted Associations Between Adverse Experience History and Medical Complexity/Cost as an Adult

Overall Medium Cost Risk (vs Low) High-Cost Risk (vs Low)
Prevalence (%) OR 95% CI P Corrected P* OR 95% CI P Corrected P*

ACE-related adversity
Reported no ACEs 20.7 0.5 0.28-0.83 0.0089 0.0133 0.5 0.26-0.81 0.0069 0.0075
Reported >4 ACEs 42.1 1.9 1.15-3.12 0.0120 0.0169 2.8  1.64-4.77 0.0002 0.0004
Physical abuse 39.6 24 1.40-4.00 0.0012 0.0055 29 1.64-5.11 0.0002 0.0006
Emotional abuse 38.8 20 1.24-331 0.0048 0.0114 2.6 155448 0.0004 0.0008
Sexual abuse 28.1 2.0 1.14-3.66 0.0162 0.0204 2.7 1.50-4.70 0.0008 0.0016
Physical neglect 45.2 1.9 1.17-3.02 0.0086 0.0138 2.1 1.26-3.55 0.0046 0.0071
Emotional neglect 22.1 1.5  0.79-2.77 0.2166 0.2397 1.5 0.76-2.73 0.2561 0.2724
Witnessed domestic violence 27.1 20 1.20-3.42 0.0078 0.0138 23 1.38-3.95 0.0016 0.0030
Parent with SU disorder 39.1 22 1.38-3.59 0.0010 0.0049 20 1.23-3.34 0.0055 0.0068
Parent With MH disorder 38.1 1.5 0.89-2.50 0.1276 0.1437 1.5 0.86-2.69 0.1510 0.1654
Parent who went to prison 20.5 2.0 1.034.01 0.0407 0.0447 22 1.08-4.32 0.0302 0.0339
Parents divorced 49.0 1.5 0.92-2.47 0.1041 0.1098 1.2 0.72-2.09 0.4515 0.4486
Other adversity
Struggled with schoolwork 53.3 20 1.23-3.12 0.0043 0.0106 23 1.41-3.70 0.0008 0.0016
Did Not graduate high school 27.2 14 0.81-2.51 0.2249 0.2403 1.2 0.69-2.14 0.5035 0.4926
Substance abuse in childhood 28.2 1.9 1.12-3.37 0.0185 0.0276 2.2 1.28-3.74 0.0041 0.0070
Substance abuse as adult 343 23 1.38-3.96 0.0015 0.0060 41 244-699 <0.0001 0.0000
Substance abuse ever 38.9 2.1 1.25-3.35 0.0044 0.0108 33  2.03-547 <0.0001 0.0000
Homeless/housing instability as child 22.3 3.6 1.82-6.99 0.0002 0.0014 3.0 1.54-6.01 0.0014 0.0028
Homeless/housing instability adult 33.3 25  1.40-4.42 0.0020 0.0063 35 1.92-649 <0.0001 0.0003
Homeless ever 40.8 2.7 1.59-4.48 0.0002 0.0020 3.2  1.84-551 <0.0001 0.0003
Ran away from home 33.2 3.5  2.05-6.03 <0.0001 0.0001 3.1 1.76-5.50 0.0001 0.0004
Struggled to find work 39.6 1.2 0.71-1.89 0.5540 0.5015 1.2 0.73-2.03 0.4615 0.4498
Adult physical abuse 25.6 1.2 0.67-2.17 0.5254 0.4599 22 1.21-391 0.0090 0.0099
Adult sexual abuse 15.9 2.1  0.91-4.80 0.0812 0.1046 3.0 1.32-6.64 0.0082 0.0106
Adult emotional abuse 55.6 1.8 1.10-2.85 0.0179 0.0216 2.7  1.63-4.61 0.0001 0.0004
Went to jail 35.6 24 1.29-4.34 0.0052 0.0103 24 1.29-4.26 0.0051 0.0069
Went to prison 4.2 1.7 0.51-5.39 0.4026 0.3875 22  0.72-6.52 0.1683 0.1790

Bold indicates statistical significance (*P <0.05 or less) for the associated OR versus referent group using FDR-corrected P-values.

Results are weighted to account for sampling design.

Models adjusted for age, sex, race, and ethnicity.

Each adverse experience is a distinct regression model.

*P-values were corrected using the FDR method to account for multiple testing.

ACE, adverse childhood experience; CI, confidence interval; FDR, false discovery rate; MH, mental health; OR, odds ratio; SU, substance use.
diversion to treatment, jail health care, jail to community for interpersonal in complex care models for this

transition and reintegration, and data sharing.

Life Course Interpersonal Adversity

Strong associations between adverse experiences and
later health morbidity are well established. Our study finds
a similar association between ACEs and high health care
costs, suggesting that complex care strategies could use-
fully move upstream by focusing on children and families
at risk. A “return on investment” for early life inter-
ventions, long argued by those researching ACEs,37-38
seems even more compelling once the link is made between
adverse childhood events, subsequent health and social
morbidity, and cost outcomes, especially for the segment of
the population who account for up to two thirds of all
health care expenditures. Clinical practice models that
address early toxic stress exist and have been highlighted
in previous work.3® There is also increasing interest in
addressing ACEs and risk in both parents and children in
pediatric practices.*>*! Our study also found other types of
interpersonal adversity associated with high-cost risk; for
example, the high prevalence of adult interpersonal vio-
lence may support including screening and intervention

Copyright © 2019 The Author(s). Published by Wolters Kluwer Health, Inc.

population.*>*3 Our data suggest the need for a compre-
hensive, longitudinal, multigenerational strategy for ad-
dressing life trauma as a driver of the health care cost
crisis.

Overall, our study supports reconceptualizing complex
care and the challenge of high-cost patients not just as a
problem of enhanced case management, but as a population
strategy predicated on addressing the key social risks that “set
the stage” for individuals to become complex, high-cost pa-
tients. Many of the first steps in this shift have begun, and the
opportunity may lie in aligning and supporting efforts to
bridge work across health care, addictions treatment, housing,
criminal justice, and other sectors. The biggest challenge in
doing so maybe that regulatory infrastructures were not de-
signed to support cross-sector collaboration, but this is an area
where policymakers may be well-positioned to take suppor-
tive action.

Our study has several key limitations. First, it is un-
likely that our survey captured all the defining adversities of
each individual’s life. Our study also does not assess the
frequency, duration, or intensity of the types of experiences
reported within a given time period, nor does it examine the
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TABLE 4. Unadjusted Prevalence of Adversity Experiences by Medical Complexity and Utilization Group

Non-High Complexity, N (%)

High Complexity, N (%)

Non-High Acute Care

High Acute Care

Non-High Acute Care High Acute Care

Utilizer Utilizer Utilizer Utilizer Corrected
Year Cost: US$2,568 Year Cost: US$9240 ED Year Cost: US$13,248  Year Cost: US$48,876
Weighted Mean Total ED Visits: 0.29 INPT Visits: 3.55 INPT ED Visits: 0.72 INPT ED Visits: 4.14 INPT
Cost/Utilization PMPY Admits: 0.07 Admits: 0.26 Admits: 0.32 Admits: 1.03 P*
ACE-related adversity
No ACEs 137 (21.9) 47 (12.9) 130 (18.5) 63 (11.5) 0.005
>4 ACES 240 (39.7) 249 (55.0) 385 (50.7) 271 (55.5) 0.001
Physical abuse 222 (38.2) 194 (42.9) 348 (46.6) 239 (47.7) 0.113
Emotional abuse 232 (37) 202 (44.2) 350 (48.0) 241 (48.9) 0.020
Sexual abuse 159 (25.9) 178 (39.8) 284 (35.7) 207 (41.8) <0.001
Physical neglect 261 (43.4) 247 (60.0) 373 (49.6) 258 (52.5) 0.007
Emotional neglect 141 (21.8) 106 (21.9) 198 (25.3) 119 (23.0) 0.713
Witnessed domestic 160 (24.9) 184 (44.3) 245 (32.2) 188 (39.0) <0.001
violence
Parent with SU disorder 225 (36.9) 225 (53.4) 366 (44.9) 252 (53.7) <0.001
Parent with MH disorder 208 (37.6) 180 (40.8) 291 (39.1) 206 (42.0) 0.758
Parent went to prison 109 (20.1) 112 (24.9) 139 (19.7) 113 (26.3) 0.208
Parents divorced 253 (48.3) 206 (54.6) 340 (48.9) 239 (55.8) 0.244
Other adversity
Struggled with schoolwork 300 (51.4) 292 (69.0) 450 (57.6) 307 (61.5) 0.002
Did not graduate high 160 (26.1) 162 (36.9) 218 (29.3) 152 (32.2) 0.107
school
Ran away from home 185 (31) 194 (47.7) 306 (40.3) 218 (45.5) 0.001
Substance abuse as a child 154 (26.5) 162 (34.1) 273 (35.1) 199 (40.1) 0.014
Substance abuse as adult 197 (31.2) 206 (41.9) 360 (48.5) 280 (59.8) <0.001
Substance abuse ever 226 (35.8) 229 (47.7) 404 (51.8) 300 (62.5) <0.001
Homelessness as child 118 (21.4) 120 (26.7) 175 (24.4) 139 (32.0) 0.095
Homelessness as an adult 174 (30.3) 205 (50.8) 305 (40.8) 267 (55.9) <0.001
Homelessness ever 226 (38.2) 242 (56.2) 359 (46.6) 297 (61.7) <0.001
Struggled to find work 234 (38) 225 (50.8) 322 (41.3) 259 (53.1) 0.002
Adult physical abuse 140 (22.7) 164 (41.7) 239 (32.6) 227 (50.4) <0.001
Adult sexual abuse 91 (13.6) 119 (27.9) 189 (22.0) 154 (33.1) <0.001
Adult emotional abuse 318 (53.6) 285 (65.0) 479 (62.9) 341 (69.0) 0.005
Went to jail 189 (33.3) 209 (43.2) 314 (40.9) 272 (52.1) 0.001
Went to prison 25 (3.2) 40 (7.4) 72 (9.7) 62 (9.8) <0.001

Bold indicates statistical significance (*P < 0.05 or less) for 2-tailed ? test of association using FDR-corrected P-values.

Results are weighted to account for sampling design.
*P-values were corrected using the FDR method to account for multiple testing.

ACE, adverse childhood experience; FDR, false discovery rate; INPT, inpatient; MH, mental health; OR, odds ratio; PMPY, per member per year; SU, substance use.

interaction between adversity and membership in social
categories such as racial, ethnic, or cultural communities.
Finally, despite our IFU efforts, the low overall response
rate to our survey (38%) means that our findings may not be
representative of the Medicaid population as a whole.
However, our primary study objective was to compare the
prevalence of adverse events across our health complexity/
cost groups, and as response rates were roughly equivalent
across those groups, comparisons between them should be
unbiased even if our overall prevalence estimates are subject
to nonresponse bias.

Our study raises significant questions for future re-
search. Do adverse events create specific cascades where 1
adversity increases the probability of another, magnifying
risk? Are these “pathways” of adversity predictable and
subject to intervention, and community-specific? And to what
extent are such pathways the result of institutional biases,
policies, system fragmentation, or misaligned interests that
policy efforts could address?

214 | www.lww-medicalcare.com

ACKNOWLEDGMENTS
The authors wish to thank J.B. Rinaldi J.T. Thompson,
Amy Campbell and R.E. Buckley for their help coordinating
and collecting data, and Dr Hannah Cohen-Cline and Dr Keri
Vartanian for their contributions to study and analytic design.

REFERENCES

1. Cohen S, Yu W. The concentration and persistence in the level of health
expenditures over time: estimates for the US population, 2008-2009.
Statistical Brief no. 354; Medical Expenditures Panel Survey. Rockville,
MD: Agency for Healthcare Research and Quality. 2012.

2. Institute for Healthcare Improvement. Better Care Playbook. 2018.
Available at: www.bettercareplaybook.org/about-playbook.

3. Long P, Abrams M, Milstein A, et al. Effective Care for High-Need
Patients: Opportunities for Improving Outcomes, Value, and Health.
Washington, DC: National Academy of Medicine; 2017.

4. Vickery KD, Bodurtha P, Winkelman TN, et al. Cross-sector service use
among high health care utilizers in Minnesota after Medicaid expansion.
Health Aff. 2018;37:62-69.

5. Bor J, Cohen GH, Galea S. Population health in an era of rising income
inequality: USA, 1980-2015. Lancet. 2017;389:1475-1490.

Copyright © 2019 The Author(s). Published by Wolters Kluwer Health, Inc.


http://www.bettercareplaybook.org/about-playbook

Medical Care * Volume 58, Number 3, March 2020

Adverse Life Experience and Medical Cost

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Copyright © 2019 The Author(s). Published by Wolters Kluwer Health, Inc.

. Centers for Disease Control

. Felitti VJ, Anda RF, Nordenberg D, et al. Relationship of childhood

abuse and household dysfunction to many of the leading causes of death
in adults: The Adverse Childhood Experiences (ACE) Study. Am J Prev
Med. 1998;14:245-258.

and Prevention. Adverse Childhood
Experiences (ACEs). Behavioral Risk Factor Surveillance System
Survey ACE Data, 2009-2014. 2016.

. Felitti V], Anda RF. The relationship of adverse childhood experiences

to adult health, well-being, social function, and healthcare. In: Lanius
RA, Vermetten E, Pain C, eds. The Hidden Epidemic: The Impact of
Early Life Trauma on Health And Disease. Cambridge, UK: Cambridge
University Press; 2010.

. Jimenez ME, Wade R, Lin Y, et al. Adverse experiences in early

childhood and kindergarten outcomes. Pediatrics. 2016;137:1-9.
Giovanelli A, Reynolds AJ, Mondi CF, et al. Adverse childhood
experiences and adult well-being in a low-income, urban cohort.
Pediatrics. 2016;137:¢20154016.

Anda RF, Fleisher VI, Felitti VJ, et al. Childhood abuse, household
dysfunction, and indicators of impaired adult worker performance. Perm
J. 2004:8:30-38.

Ports KA, Ford DC, Merrick MT. Adverse childhood experiences and
sexual victimization in adulthood. Child Abuse Negl. 2016;51:313-322.
Roos LE, Mota N, Afifi TO, et al. Relationship between adverse
childhood experiences and homelessness and the impact of axis I and II
disorders. Am J Public Health. 2013;103(S2):S275-S281.

Freudenberg N, Ruglis J. Reframing school dropout as a public health
issue. Prev Chronic Dis. 2007;4:A107.

Morrison DS. Homelessness as an independent risk factor for mortality:
results from a retrospective cohort study. Int J of Epidemiol. 2009;38:
877-883.

Sedlak AJ, Mettenburg J, Basena M, et al. Fourth National Incidence
Study of Child Abuse and Neglect (NIS-4): Report to Congress.
Washington, DC: US Department of Health and Human Services:
Administration for Children and Families; 2010.

Metzler M, Merrick MT, Klevens J, et al. Adverse childhood experiences
and life opportunities: shifting the narrative. Children and Youth Services
Review. 2017;72:141-149.

Finkelstein A, Taubman S, Wright B, et al. The Oregon health insurance
experiment: evidence from the first year. Q J Econ. 2012;127:
1057-1106.

Beebe TJ, Davern ME, McAlpine DD, et al. Increasing response rates in
a survey of Medicaid enrollees: the effect of a prepaid monetary incentive
and mixed modes (mail and telephone). Med Care. 2005;43:411-414.
Rolstad S, Adler J, Rydén A. response burden and questionnaire length:
is shorter better? A review and meta-analysis. Value Health.
2011;14:1101-1108.

Gilmer T, Kronick R, Fishman P, et al. The Medicaid Rx Model:
Pharmacy-Based Risk Adjustment for Public Programs. Med Care.
2001;39:1188-1202.

Hirth RA, Gibson TB, Levy HG, et al. New evidence on the persistence
of health spending. Med Care Res Rev. 2015;72:277-297.

Wammes JJG, van der Wees PJ, Tanke MA, et al. Systematic review of
high-cost patients’ characteristics and healthcare utilisation. BMJ Open.
2018;8:¢023113.

Vartanian K, Tran S, Wright B et al. The health resilience program: a
program assessment. The Center for Outcomes Research & Education;
2016:2-3.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Benjamini Y, Hochberg Y. Controlling the false discovery rate: a
practical and powerful approach to multiple testing. J Royal Stat Soc.
1995;57:289-300.

Jordan CJ, Andersen SL. Sensitive periods of substance abuse: early risk
for the transition to dependence. Dev Cogn Neurosci. 2017;25:29-44.
McLellan AT, Lewis DC, O’brien CP, et al. Drug dependence, a chronic
medical illness: implications for treatment, insurance, and outcomes
evaluation. JAMA. 2000;284:1689-1695.

U.S. Department of Health and Human Services Office of the Surgeon
General. Facing Addiction in America: The Surgeon General’s Report on
Alcohol, Drugs, and Health. Washington, DC. 2016.

CASA Columbia. Addiction medicine: closing the gap between science and
practice. 2012. Available at: www.centeronaddiction.org/addiction-research/
reports/addiction-medicine-closing-gap-between-science-and-practice.
Paradise J, Ross DC. Linking Medicaid and supportive housing: opportunities
and on the ground examples. Kaiser Family Foundation. 2017:1-16.

Arabo F, Wilkniss S, Malone S, et al. Housing as Health Care: A Road
Map for States. Washington, DC: National Governors Association Center
for Best Practices; 2016.

Butler S, Cabello M. Housing as a Hub for Health, Community Services,
and Upward Mobility. Washington, DC: Brookings; 2018.

Milgram A, Brenner J, Wiest D, et al. Integrated Health Care and
Criminal Justice Data — Viewing the Intersection of Public Safety,
Public Health, and Public Policy Through a New Lens: Lessons from
Camden, New Jersey. Harvard Kennedy School, MA: Program in
Criminal Justice Policy and Management; 2018.

Data Driven Justice Initiative. Data-Driven Justice Playbook: How to
Develop a System of Diversion. Washington, DC: National Association
of Counties; 2016.

Karberg JC, James DJ. Substance Dependence, Abuse, and Treatment of
Jail Inmates, 2002. Washington, DC: US Department of Justice, Office
of Justice Programs, Bureau of Justice Statistics; 2005.

Peters RH, Wexler HK, Lurigio AJ. Co-occurring substance use and
mental disorders in the criminal justice system: a new frontier of clinical
practice and research. Psychiatr Rehabil J. 2015;38:1-6.

Shonkoff JP, Garner AS, Child CoPAo, et al. Committee on Early
Childhoods Adoption and, Dependent Care. The lifelong effects of early
childhood adversity and toxic stress. Pediatrics. 2011;129:e232-e246.
Garner AS, Shonkoff JP, Siegel BS, et al. Early childhood adversity,
toxic stress, and the role of the pediatrician: translating developmental
science into lifelong health. Pediatrics. 2012;129:e224—¢231.

NICHQ. Promoting Young Children's (Ages 0-3) Socioemotional
Development in Primary Care. Washington, DC: National Institute for
Children’s Health Quality; 2016.

Selvaraj K Webinar: Screening for Adverse Childhood Experiences in
the Pediatric Primary Care Setting: Practical Considerations and Lessons
Learned. Illinois ACEs Response Collaborative. 2018. Available at:
www.youtube.com/watch?v=-KzwcoXczLO0.

National Pediatric Practice Community on Adverse Childhood Experi-
ences. About NPPC. 2018. Available at: https://nppcaces.org/. Accessed
May 9, 2018.

Hamberger LK, Rhodes K, Brown J, et al. Screening and intervention for
intimate partner violence in healthcare settings: Creating sustainable
system-level programs. J Womens Health (Larchmt). 2015;24:86-91.
Nelson HD, Bougatsos C, Blazina I. Screening women for intimate partner
violence: a systematic review to update the US Preventive Services Task
Force recommendation. Ann Intern Med. 2012;156:796-808.

www.lww-medicalcare.com | 215


http://www.centeronaddiction.org/addiction-research/reports/addiction-medicine-closing-gap-between-science-and-practice
http://www.centeronaddiction.org/addiction-research/reports/addiction-medicine-closing-gap-between-science-and-practice
http://www.youtube.com/watch?v=-KzwcoXczL0
https://nppcaces.org/

