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BACKGROUND: Programs addressing social determi-
nants of health for high-utilizing patients are gaining in-
terest among health systems as an avenue to promote
health and decrease utilization.

OBJECTIVE: To evaluate impacts of a social needs
screening and navigation program for adult predicted
high utilizers on total medical visit utilization.

DESIGN: A prospective, quasi-experimental study using
an intent-to-treat propensity-weighted difference-in-
differences approach. Stratified analyses assessed inter-
vention effects among three low—socioeconomic status
sub-samples: patients in low-income areas, in low-
education areas, and with Medicaid insurance.
PARTICIPANTS: Predicted high utilizers—patients pre-
dicted to be in the highest 1% for total utilization in a large
integrated health system.

INTERVENTION: A telephonic social needs screening and
navigation program.

MAIN MEASURES: Primary difference-in-difference anal-
yses compared total visit count utilization, including out-
patient, emergency department (ED), and inpatient utili-
zation, between the intervention and control groups at
both in-network and out-of-network facilities. Prevalence
of social needs among sample patients and their connec-
tion rates to social needs resources are also described.
KEY RESULTS: The study included 34,225 patients
(7107 intervention, 27,118 control). Most (53%) patients
screened reported social needs, but only a minority (10%)
of those with a need were able to connect with resources to
address these needs. Primary analysis found total utiliza-
tion visits decreased 2.2% (95% CI —4.5%, 0.1%; p=
0.058) in the intervention group. Stratified analyses
showed decreases in total utilization for all low-
socioeconomic status subgroups receiving the intervention
compared with controls: —7.0% (95% CI — 11.9%, — 1.9%;
p=0.008) in the low-income area group, — 11.5% (- 17.6%,
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5.0%; p<0.001) in the low-education area group, and —
12.1% (- 18.1%, — 5.6%; p<0.001) in the Medicaid group.
CONCLUSIONS: Social needs navigation programs for
high-utilizing patients may have modest effects on utili-
zation for the population overall. However, significant de-
creases in utilization were found among low-
socioeconomic status patients more likely to experience
social needs.
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INTRODUCTION

Health systems are increasingly interested in addressing the
social determinants of health in their patient populations. The
National Academy of Medicine has identified this as a vital
direction for US health care." > Social needs screening and
navigation programs help identify patients with basic social
needs (such as food insecurity, housing insecurity, and inabil-
ity to afford other basic needs) in order to connect those
patients with services to resolve those needs. * Access to
such programs is expanding rapidly, especially in health sys-
tems that serve low-income communities.” ¢ Solutions to
“upstream” social determinants of health for high-utilizing
patients may be both an avenue for health promotion and
increased efficiency. Accordingly, health system leaders, pub-
lic and private payers, and public health innovators are testing
a wide variety of social needs interventions focused on high-
cost patients.”” While addressing the ills of social needs is
justification enough for providing these programs,10 there is
also reason to believe that they may also reduce care utilization
among high-utilizing, medically and socially complex pa-
tients.'"* '? Enthusiasm for social needs interventions has been
further driven by studies on social needs programs that re-
duced utilization for high utilizers, but these studies often have
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been limited in size, lack control groups to avoid regression to
the mean in their results, typically focus on interventions in
food and housing insecurity domains, involve intensive in-
person case management, and are largely performed in safety
net health systems.'*'°

In this prospective study, we evaluate the effects of a tele-
phonic social needs screening, referral, and navigation pro-
gram on total health care visit utilization among insured pa-
tients predicted to have high utilization in a large, nonprofit
integrated health system compared with propensity score—
weighted controls. We examine program effects among low—
socioeconomic status subgroups, including groups from low-
income areas, from low-education neighborhoods, and with
Medicaid insurance coverage. We describe rates of various
social needs in the group of predicted high utilizer patients
participating in the program, as well as patient rates of partic-
ipation and program process outcomes.

METHODS
Setting and Participants

We conducted a prospective intent-to-treat propensity-
weighted difference-in-differences study of the impact of a
social needs intervention on health care utilization. Our study
was conducted for patients in the Kaiser Permanente Southern
California (KPSC) health system between November 2015
and December 2016. The large integrated KPSC health care
delivery system provides health care to more than 4 million
members that reflect the demographics of Southern California.
To design the social needs intervention, KPSC worked in
partnership with Health Leads, a non-profit organization. Rou-
tine operations collected utilization data for encounters at 13
medical centers, as well as claims data for health care utiliza-
tion outside of the Kaiser Permanente network. Health Leads
collected the social needs screening and navigation informa-
tion in a separate database. Data from both sources were
combined at the individual participant level for analyses.

Our study population included all adult patients predicted to
be in the top 1% of health care utilization in KPSC. As
opposed to using prior utilization alone to identify intervention
patients, focusing on this population of predicted high utilizer
patients (PHUPs, whose utilization is predicted to peak during
the study period based on a prediction algorithm using admin-
istrative data) was intended to reduce regression to the mean as
a source of bias in our study.

For eligibility inclusion, participants were required to be
18 years or older and predicted to be in the top 1% utilizers of
health care for the 12 months following November 2015. In each
of the participating medical centers, PHUPs were identified from
a linear regression model using administrative data aggregated in
the prior 6 months that used both care segmentation groupings
(ranks 1-4) and diagnosis-based Diagnostic Cost Group (DxCG)
risk scores to predict those patients expected to be the highest
utilizing patients over the next 12 months.'® ' Intervention

PHUPs were those assigned to a primary care medical home at
one of three medical centers (Kern County, Fontana-Ontario, and
West Los Angeles) and controls were those predicted high uti-
lizers from all other medical centers in KPSC.

Social Needs Screening and Navigation
Program

The Health Leads program at KPSC was administered tele-
phonically from a centralized location within KPSC offices.
Up to four program associates with at least a bachelor’s degree
provided social needs screening and navigation, with assis-
tance from two master’s-trained supervisors. These Health
Leads staff briefly reviewed electronic patient charts before
attempting to phone each patient in the intervention group.
The 14-question social needs screener (Online Appendix A)
typically took 5—7 min to complete. If a patient screened
positive for one or more unmet social need and was interested
in help, the program associate performed a full intake assess-
ment (10—15 min) for enrollment in social needs navigation.
On average, for each social need identified through screening
for a given PHUP, s/he was referred to two community-based
resources (i.e., food banks, housing programs, or other agen-
cies or resources tailored to address the identified social need).
Program associates then provided social resources information
immediately over the phone or during a follow-up call. If a
patient was given sufficient resource information on the initial
call and indicated that they did not require further follow-up,
this was termed a “rapid resource referral,” which occurred
most for housing needs. Program associates followed up with
enrolled patients at minimum every 2 weeks. Follow-up calls
continued until the intervention patient could no longer be
reached (termed “disconnection” after three unanswered
calls), indicated he/she had the information needed to connect
to the resources and no longer needed follow-up calls (termed
“equipped”), or was confirmed to have connected with the
resources provided (termed “resource connection”). The com-
munity resources were curated using software that provided
case management functionality to track encounters, referrals,
and outcomes. Program associates documented results of the
social needs screening and navigation in encounter notes in the
electronic health record with each telephone conversation.

Outcome and Measures

The outcome of interest was total utilization, which was a
count of visits in emergency department, outpatient, and/or
inpatient settings either within the Kaiser Permanente network
or at outside, non-KPSC facilities within the study period.
Secondary outcomes included sub-categories of total health
care utilization counts inside and outside of KPSC facilities, as
well as further sub-categories of emergency department, inpa-
tient, and ambulatory/outpatient care visit counts. The out-of-
network, ambulatory/outpatient care visit sub-category includ-
ed out-of-network outpatient primary care, specialty visits, and
stays at skilled nursing facilities.
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Demographic covariates measured at the start of intervention
included age, gender, race, marital status, income category
based on census tract, education category based on census tract,
a neighborhood diversity index,'® and insurance type. Both
baseline Charlson'® and DxCG risk scores™ were included as
covariates to adjust for any associations between the outcome
and study participant’s prior diagnostics. Lastly, 14 months of
pre-study period data was included to adjust for any existing
secular trends in both the study and control groups.

Analyses

We examined the effect of the social needs screening and
navigation program on health care utilization for 14 months
after the program began. Preliminary descriptive statistics were
calculated and tested using x” tests for categorical variables and
¢ tests for continuous variables. We used a difference-in-
differences approach for our modeling with multiple negative
binomial regression analysis for utilization as a count outcome
and bootstrapped 95% confidence intervals. To estimate the
effects of receiving the social needs program relative to not
receiving the program, we weighted the control group partici-
pants with weights derived from propensity scores (PS), specif-
ically their predicted odds of receiving the program if chosen to
be part of the intervention group instead. The PS model incor-
porated all covariates mentioned above. We used a method that
uses both weighting and covariate adjustments to control con-
founding. These estimates of treatment effect should be uncon-
founded by the adjustment variables if either the PS model or
outcomes model was specified correctly.?' To the extent that
either model is approximately correct, any channeling bias is
reduced by this process. Additionally, we included participants
as a random intercept to adjust for any intra-participant correla-
tion? (see Online Appendix B for more detailed description of
the analytic approach).

We reasoned that the effect of the social needs screening and
navigation program on utilization would likely be greater for
participants with more social needs or who were eligible for
community-based resources typically referred to by the pro-
gram. We therefore performed sub-sample analyses focused
on low—socioeconomic status patients. To do so, we stratified
our main analyses by three different measures of low socio-
economic status: low income level by census tract, low edu-
cation by census tract, and Medicaid insurance. The first
propensity-weighted difference-in-differences sub-sample
analysis looked at the effect of the program on total utilization
among those PHUPs whose home address fell into census
tracts in which residents were most likely to be in the lowest
income category in the health system’s data warchouse (in-
come under $34,575 per year, or 138% of the Federal Poverty
Line for a family of four in 2018 when the analyses were
performed; 18% of the overall sample). The second sub-
sample analysis included only PHUPs in census tracts where
the plurality of residents had not graduated from high school
(13% of the overall sample). The third sub-sample analysis

used Medicaid insurance (including Medicare-Medicaid dual-
eligibles) as an individual-level proxy of low income and
included 11% of the overall sample. These sub-samples were
largely non-overlapping, with only 47% of those in the low-
education area group also in the low-income area group.

The KPSC Institutional Review Board reviewed and ap-
proved this study. All statistical analyses were performed
using SAS version 9.2 (SAS Institute).

RESULTS

The study included 34,225 patients, with 7107 included in the
intervention group and 27,118 in the control group (Table 1).
A majority of the overall sample patients were male with
Medicare coverage and lived in census tracts where a plurality
had greater than a high school education. The intervention
patients were more diverse racially, less likely to be Medicare-
Medicaid dually insured, more likely to have commercial
coverage, and more likely to live in a low-income area. Those
who ultimately screened positive for social needs were more
often female, more racially diverse, younger, and more often
from poorer neighborhoods than either the intervention or
comparison groups as a whole.

Social Needs Screening

The intervention staff reached 5783 (81%) patients by phone.
Of those contacted, 3721 (64%) agreed to social needs screen-
ing and 1984 (53%) screened positive for at least one social
need (Fig. 1).

The most common social needs reported by PHUPs who
were screened were financial strain (29% of patients) and food
insecurity (29% of patients; Table 1). Of those who screened
positive for any of these social needs, 39% wanted assistance
addressing those needs and received navigation services. Ab-
solute counts of social needs and their resolution are presented
in Figure 2, while rates of program enrollment at the social
needs level are also presented in Online Appendix C,
Table C1.

Utilization Effects of the Social Needs Screening
and Navigation Program

Overall the intervention group showed a utilization decline of
2.2% compared with the controls over 1 year post intervention
(p=0.058) (Table 2). Estimated average utilization visit counts
declined by 0.06 emergency department visits, 0.08 inpatient
hospitalizations, and 0.03 ambulatory visits for intervention
patients compared with controls in the full study sample.
When examining the program effects on sub-samples more
likely to have low income based on census tract, the social
needs program showed larger effects on PHUP health care
utilization during the study period. When only those PHUPs
living in areas with low-income based on census tract were
examined, total utilization count declined 7% (p =0.008) in
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Table 1 Sample Characteristics: Social Needs Program Group, Comparison Group, and Overall Sample of Predicted High Utilizers in a Large
Integrated Health System

Patient characteristics

7107)
N
Age, mean (SD) 67 (15)
Female 2962
Race/ethnicity
Asian 304
Black 1878
Hispanic 1585
White 3111
Other/unknown 229
Marital status
Partnered 3896
Non-partnered 2821
Other/unknown 390
Insurance
Medicare 4255
Medicaid 344
Dual 406
Commercial 1873
Self-pay 151
Missing 78
Charlson score, mean (SD) 7 (3)
DxCG score, mean (SD) 25 (12)
Cancer Dx 2837
Diabetes 992
CAD/CHF 2308
Asthma 490
Depression 451
Lives in low-income census tract 1297
Lives in area where plurality have high school education 6138
Diversity score, mean (SD) 76 (15)
Utilization, mean (Q1, Q3) 3.75 (0, 5)

Social needs assessed

Social needs
program group (N =

Social needs

Comparison group Overall (N=34,225)

(N=27,118)
% N % N %

68 (15) 68 (15)
41.7% 10,751 39.7% 13,713 40.1%
43% 2810 10.4% 3114 9.1%
25.4% 3265 12.0% 5143 15.0%
22.3% 6376 23.5% 7961 23.3%
43.8% 13,933 51.4% 17,044 49.8%
3.2% 734 2.7% 963 2.8%
54.8% 15,807 58.2% 19,703 57.6%
39.7% 11,025 40.8% 13,846 40.5%
5.5% 286 1.0% 676 2.0%
59.9% 16,243 59.9% 20,498 59.9%
4.8% 1254 4.6% 1598 4.7%
57% 2055 7.6% 2461 72%
26.4% 6613 24.4% 8486 24.8%
2.1% 673 2.5% 824 24%
1.1% 280 1.0% 358 1.0%

703) 703)

25 (13) 25 (13)
39.9% 12,883 47.5% 15,720 45.9%
14.0% 3296 12.2% 4288 12.5%
32.5% 8901 32.8% 11,209 32.8%
6.9% 1629 6.0% 2119 6.2%
6.4% 1460 5.4% 1911 5.6%
18.3% 3640 13.4% 4937 14.4%
86.4% 24,132 89.0% 30,270 88.4%

72 (16) 73 (16)

3.92 (0, 5) 3.83 (0, 5)

program group
screened (N=3721)

Financial strain 1088
Food insecurity 1076
Utilities affordability 718
Social isolation 714
Affordability of medical care 648
Transportation problems 643
Low health literacy 599
Public benefits navigation 375
Housing condition concerns 354
Need for financial counseling 280
Housing insecurity/homelessness 208
Employment/adult education 203
Medical caregiver support 201
Home safety concerns 169
Parenting support 78

29.2% - -
28.9% - -
19.3% - -
19.2% - -
17.4% - -
17.3% - -
16.1% - -
10.1% — -
9.5% - -
7.5% - -
5.6% - -
5.4% - -
5.4% - -
4.5% - -
2.1% - -

the intervention group compared with controls, driven by
decreased inpatient utilization (Table 2). In a different sub-
sample of PHUPs most likely to have the lowest rates of high
school education based on census tract, total utilization counts
declined 11.5% (p <0.001), driven by changes in out-of-
network utilization. Among PHUPs who were covered by
Medicaid, total utilization count declined just over 12 %
(p<0.001), also largely due to fewer out-of-network visits.

DISCUSSION

This telephonic social needs screening and navigation pro-
gram for predicted high utilizers in a large integrated health
system showed a statistically equivocal decline in overall

health care utilization, but larger, significant declines in utili-
zation were seen among sub-samples with lower socioeco-
nomic status, including those with Medicaid coverage. Fur-
thermore, less out-of-network utilization was observed in cer-
tain subgroups receiving the intervention. Over half of PHUPs
were reached by the telephonic program and agreed to screen-
ing. Over half of those who agreed to be screened reported a
social need, with the most common social needs identified
being financial strain and food insecurity.

Patients from low-income and low-education areas showed
greater decreases in overall utilization than the intervention
group as a whole, relative to controls. This is consistent with
the notion that many social needs have economic hardship and
social marginalization as their root cause, and many social
needs resource agencies have means-tested eligibility criteria
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Figure 1 Social needs screening and navigation program steps. Participation proportions in parentheses and pathways to scale according to
absolute patient volume. Authors’ analyses of patient level social needs data from Kaiser Permanente Southern California patients using web-
based Sankey diagram visualization (http://sankeymatic.com/build).

for receipt of services. Therefore, low-income patients would
be expected to not only have more social needs influencing
their health and care utilization but would also be more likely

to be eligible for services to address those needs.

The pattern of utilization declines for low—socioeconomic
status sub-samples was consistent even across different low—
socioeconomic status sub-samples. For PHUPs with Medicaid

coverage and those with the highest likelihood of low educa-
tion based on census tract, the largest changes in health care
utilization were seen in out-of-network ambulatory visits,
which include outpatient care and skilled nursing facility stays
outside of the integrated health system. Reductions in skilled
nursing facility stays have been shown in prior published
social needs observational and intervention studies. In

All Needs Identified: 8,399

| Food Insecurity: 945

! Healthy Food: 953

Il Health Literacy: 506
I Medical Care: 648

¥ Housing Conditions: 354

l Transportation: 705

I Financial Insecurity: 1,186

! Social Isolation: 774

= Caregiver Support: 201

= Homelessness: 208
! Utilities: 786

W Public Benefits: 403
= Home Safety: 169

# Financial Counseling: 280

= Employment/Adult Ed: 203
— Parenting Activities: 78

Confirmed Connection: 249 =
Rapid Resource Referral: 412

Enrolled: 4,274
o 2 Equipped: 413

Disconnection: 3,086

Confirmed Unable to Connect: 114 =

Declined Enrollment: 4,125

Figure 2 Social needs identified, enrollment uptake by social needs, and resolution. Pathways to scale according to absolute frequency. Authors’
analyses of social need level social needs data from Kaiser Permanente Southern California patients using web-based Sankey diagram
visualization (http://sankeymatic.com/build).
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particular, food assistance programs and delivered meals have
been shown to reduce nursing home admissions.”" ** Social
isolation, a need that was addressed through our intervention,
has also been linked to much higher rates of post-acute care in
rehabilitation facilities.”” Nursing home admissions among
socially and medically complex Medicaid patients are known
to be particularly sensitive to interventions and services that
help patients live independently at home and connect with
community resources.”® 27 These and other social factors
associated with skilled nursing and rehabilitation visits may
have been ameliorated through the social needs program in
this study. Inpatient stays declined in the low-income PHUP
sub-group analyses as well.

This is the first large study to show that a completely
telephonic approach to social needs screening and navigation
is feasible and produces rates of social needs identification and
resource connection similar to in-person approaches.”® The
call center approach was chosen for its efficiency and offers
the potential for substantial cost savings compared with in-
person approaches. Similar to other social needs navigation
interventions, the program described in this study ultimately
connected many fewer patients to social needs resources than
screened positive.”® Large step-offs in patient engagement
were noted at the initial contact step and when inviting patients
to participate in screening. The largest step-off in patient
engagement, however, was seen after PHUPs with social
needs were referred to resources. Possible barriers to
connecting with resources, such as competing medical issues,
lack of readiness, or having already exhausted identified ser-
vices, deserve future study.

Our study sample of insured patients demonstrates that even
in a large commercial health system, a sizable proportion of
patients have social needs.”” *° These rates of social needs
provide good evidence of the high degree of social complexity,
in addition to medical complexity, found among high-utilizing
patient populations.

Given the relatively small proportion of PHUPs who took
part in navigation through the social needs program, it is worth
considering whether there were other effects of the program
that may have influenced utilization in low-socioeconomic
groups in particular. At least one other rigorously designed
study of a social needs navigation program has also found that
even those patients who did not connect to community re-
sources also reported health improvements.®! It may be that
exploring patients’ stressful life circumstances and expressing
concern and empathy have a measurable effect on health and
care-seeking behavior,>? or it may be that helping patients
identify social needs through screening prompts them to iden-
tify their own solutions apart from those offered during the
referral and navigation process. It is also possible that
documenting social needs in patients’ charts may have in-
formed and influenced health care provider behavior in ways
that changed utilization. Future studies should study these
collateral benefits of social needs programs.

Limitations

We chose not to specifically consider effects of the program
narrowly on only those who participate in navigation because
of the high likelihood of introducing selection bias. Effects are
likely to be artificially larger within this group, since those
who have the capacity to tackle their social needs would likely
also be more fit to improve their health and reduce health care
utilization. It is not clear whether differences in insurance
options for low-income patients may have affected or moder-
ated utilization differences. Differences across study medical
centers with respect to community resource landscape, con-
current high utilizer programs of which we were not aware,
and capacity to handle social needs were not assessed but
could have affected the success of the program. Our estimates
of the impact of a social needs screening and navigation
program may not generalize to other health systems adopting
similar programs or reflect their long-term impacts.

As health systems and payers consider how to address
social needs among high utilizers, our study indicates that
social needs screening and navigation programs can reduce
total utilization among high-utilizing patients with low socio-
economic status. The program we studied offers practical
lessons to other health systems, such as demonstrating effi-
ciencies possible through telephonic outreach and highlighting
the importance of maintaining patient engagement from initial
contact through resource connection. In all, our findings indi-
cate that social needs programs are more likely to benefit
patients from low—socioeconomic status areas or on Medicaid,
with implications for payers and health systems working to
address social needs. The end goal may be social needs pro-
grams offered based on patients’ social circumstances rather
than universally.
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