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Objectives: We identify the association between high- and low-
intensity case management services on hospital and emergency
department (ED) use among CommunityConnect patients.

Background: Social needs case management services vary in intensity,
including the modality, workforce specialization, and maximum case-
load. CommunityConnect is a social needs case management program
implemented by Contra Costa Health, a county safety-net health sys-
tem in California’s San Francisco Bay Area.

Methods: Due to the endogeneity of high-intensity services as-
signed to high-risk patients, we instrument for service intensity
using the number of specialist case managers hired each month of
enrollment. Zero-inflated negative binomial models with 2-stage
residual inclusion estimated total and avoidable hospital admis-
sions and ED visits 12 months post-enrollment for adult Med-
icaid beneficiaries enrolled between August 2017 and December
2018 (n = 19,782).

Results: Compared with low-intensity case management, high-
intensity services were associated with a reduction in the in-
cidence rates of inpatient admissions [incidence rate ratio (IRR)
= 0.341, 95% CI: 0.106–1.102; P = 0.072], ED visits (IRR =
0.608, 95% CI: 0.188–1.965; P = 0.058), and avoidable ED visits
(IRR = 0.579, 95% CI: 0.179–1.872; P = 0.091). No significant
association was found between service intensity and the like-
lihood of an event being an excess zero.

Conclusions: High-intensity social needs case management may
be more effective than low-intensity service at reducing health
care use for individuals with non-zero use, suggesting that in-
tensive case management may be especially helpful in supporting
discharge and transitions of care.

Key Words: social needs, case management, instrumental varia-
ble, hospital use, Medicaid beneficiaries
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Case management plays an increasingly important role
for individuals with complex medical and social

needs.1–5 Case management programs support the delivery
of comprehensive and patient-centered care by employing
case managers that conduct assessments, create in-
dividualized care plans, provide frequent monitoring, and
coordinate care across multiple health care and social
service providers.6 These interventions have been im-
plemented across diverse health care settings, encompassing
primary care6 and behavioral health.7 Investment in case
management interventions is often motivated by the need to
reduce unnecessary hospital and emergency department
(ED) utilization in addition to improving health
outcomes.8,9 High-intensity case management has been
defined by small caseloads, time spent face-to-face, and
specialist case management personnel such as nurses or
social workers.6 However, more recently, the adoption of
community health worker (CHW) interventions has in-
creased along with the adoption of telephonic or virtual
modes of service.10–14 These alternative, lower-intensity
models offer potential advantages for access and reductions
in service cost. However, few studies have been able to di-
rectly compare different approaches to case management,
and those that have are limited by program heterogeneity,
small sample size, and short-term follow-up.6,8,15 Further
research is needed to understand how outcomes differ based
on patient population and service intensity designs.

From 2017 to 2019, Contra Costa Health im-
plemented CommunityConnect, a case management pro-
gram established through California’s Whole Person Care
Pilot that provided social needs case management services
to adult Medicaid beneficiaries in Contra Costa County,DOI: 10.1097/MLR.0000000000002071
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California. Eligible individuals enrolled in the program
were offered 12 months of either high-intensity, in-person
case management services administered by specialist case
manager types, including nurses, social workers, substance
use counselors, mental health clinical specialists, and
housing specialists, or low-intensity, telephonic case
management services administered by a CHW. In-person
specialist case managers held caseloads of up to 90 pa-
tients and were expected to reach out to patients on a
monthly basis, whereas telephonic CHWs held caseloads
of up to 350 patients and were expected to reach out every
60 days. Henceforth, in-person services are referred to as
high-intensity, and telephonic services are referred to as
low-intensity. Additional information about the case
management program services and workflow is available
in the appendix of Brown et al (2022).16

A randomized controlled trial identified that the case
management program led to an 11% reduction in hospi-
talizations, a 3% increase in primary care visits, and a 5%
increase in COVID-19 vaccinations for individuals offered
the intervention.16–18 Within the intervention group,
however, it is unknown whether the impact on hospital use
differed based on the type of case management service
offered. This study aims to compare the impact of
high-intensity social needs case management services to
low-intensity services using an instrumental variables ap-
proach. Patients with greater health risks of avoidable care
use were prioritized for high-intensity case management,
although the threshold for assignment to high-intensity
versus low-intensity services varied over the course of the
program based on the availability of specialist case man-
agers. This was because the need for specialist case man-
agers was often more than the number of case managers
available. This resulted in patients near the threshold for
assignment to specialist case managers being assigned to
in-person or telephonic care based on the current avail-
ability of case managers, which was externally determined.
We instrument for service intensity using the number of
specialist case managers hired by CommunityConnect in
the month of patient enrollment. This leverages random

variation from the fact that patients with similar risk levels
are more likely to be assigned to high-intensity case
management services in months just after specialist case
managers are hired. In alignment with prior studies that
have evaluated the intensity of case management services
through the frequency of contact,19,20 case manager
background,21 caseload size,6,22–24 and modality of
service,14,22,23 we hypothesized that assignment to high-
intensity services would be associated with lower hospital
and ED use compared with low-intensity services.

METHODS

Study Design
CommunityConnect automatically assigned enroll-

ees to a best-fit case manager using an internally devel-
oped case manager assignment system. Criteria included
current caseloads for balance across case managers, pa-
tient demographics, and patient health indicators avail-
able in the electronic medical record. For example,
individuals with a prior psychiatric emergency visit were
given a preferential assignment to a mental health clinician
case manager, individuals with a substance use diagnosis
were given a preferential assignment to a substance abuse
counselor case manager, and individuals with an indicator
of homelessness were given a preferential assignment to a
homeless services specialist case manager. In other words,
the highest-risk enrollees were assigned to specialist case
managers—public health nurses, social workers, substance
abuse counselors, mental health clinicians, homeless
services specialists, and CHW specialists—who provided
in-person case management services with up to 90 in-
dividuals on their caseload. Lower-risk enrollees were of-
fered telephonic case management services provided by a
CHW who has caseloads of up to 350 individuals. A more
detailed breakdown of the assignment process is outlined
in Table 1.

Individuals with greater risk for avoidable hospital
utilization were preferentially matched to specialist case
managers providing high-intensity services. The need for

TABLE 1. CommunityConnect Case Manager Assignment Process
# Steps Result

1. If there is another patient at the same address (same household)
previously assigned to a case manager

Assign patient to same case manager

2. Providers with < 90% of their caseload maximum (for balance across
case managers)

#1 weight

3. Prior mental health incident (psych emergency, hospitalization related
to behavioral health, psychosis diagnosis, etc)

#2 weight for assignment to mental health clinician

Substance abuse diagnosis #2 weight for assignment to substance abuse counselor
Homelessness indicators #2 weight for assignment to homeless services specialist
Tier 2 patient (based on risk score cutoff calculated at the time of
enrollment)

#2 weight for assignment to CHW (telephonic)

4. Non-English language match #3 weight for assignment to case manager with same language (if
available)

5. Assess patient risk score based on higher risk scores being assigned to
more intensive disciplines/case manager types

#4 weight for assignment to case manager type in the following order:
public health nurse, social worker, and CHW specialist

6. If patient has previously been assigned to a case manager #5 weight for assignment to same case manager

CHW indicates community health worker.
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specialist case managers was often greater than the num-
ber available. Therefore, we instrument for case manage-
ment intensity using the number of specialist case
managers hired each month of enrollment. As described
elsewhere,16,25,26 all case managers assessed patients’ so-
cial needs and provided ongoing support, including com-
munity resource referrals, coordination with providers,
and collaboration on applications for public benefits. The
follow-up period for individuals enrolled in Community-
Connect was 12 months from the date of enrollment.

Setting and Data
Contra Costa Health, the safety-net health system of

Contra Costa County, California, implemented Commu-
nityConnect, including hiring and training over 150 full-
time case managers employed by the county, establishing
new data infrastructure, and implementing a quality im-
provement framework for program development. Data for
participant selection and analysis of outcomes came from
a data warehouse combining information from Medicaid
claims, electronic health records, and county social serv-
ices and was extracted by the Contra Costa Health busi-
ness intelligence unit.

Participants and Eligibility
Adult (18 y or older) residents of Contra Costa

County enrolled in full-scope Medicaid were eligible for
CommunityConnect. Individuals could not be currently
enrolled in duplicative case management services, in de-
tention for more than 30 days, or in a vegetative state.
CommunityConnect enrolled individuals from an eligible
pool each month within an upper range of risk scores,
computed using a predictive model for the risk of avoid-
able ED visits and inpatient admissions.16 The number of
participants and the risk score threshold for enrollment
eligibility varied monthly depending on the availability of
program slots. These risk scores were also used for case
management assignments upon enrollment into the inter-
vention. The institutional review committee of the contra
costa regional medical center and health centers granted
approval for the study (protocol #09172018).

Outcomes
The primary outcomes include total and avoidable

inpatient hospital admissions and ED visits 12 months
post-enrollment in CommunityConnect. Avoidable hos-
pital admissions were defined as any admission for an
ambulatory care-sensitive condition.27 Avoidable ED vis-
its were defined by the New York University Emergency
Department Algorithm.28

Statistical Analysis
The independent variable of interest is a binary in-

dicator of the patient’s first assignment to high-intensity
social needs case management services compared with
low-intensity services. Because the case manager assign-
ment process preferentially matched specialist case man-
agers providing high-intensity services to higher-risk
patients, service intensity is endogenous to hospital use.
To address this, we use instrumental variables. In-

strumental variables models must satisfy 3 criteria: (1) the
instrument must be exogenous, (2) strongly correlated
with the endogenous variable of interest, and (3) not
correlated with the error term. We instrument for service
intensity assignment using the number of specialist case
managers hired by CommunityConnect each month of
patient enrollment. One of the most highly weighted fac-
tors in the case manager assignment process was an as-
signment of new patients to case managers with < 90% of
their caseload maximum (see step #2 in Table 1), meaning
that newly hired case managers with no existing caseload
tended to be favored for patient assignments. As the
program was newly developed, there were consistent
staffing shortages for specialist case managers, and new
case managers were hired throughout the study period.
These staffing constraints occurred exogenously as the
patients being assigned in the case management assign-
ment process could not influence or predict the staffing
pipeline. We thus use the number of specialist case man-
agers hired per month as an instrument strongly correlated
with an increased probability of assignment to high-
intensity services for that same month. We are unaware
of any unobserved variable in the error term of the
equations described below that this instrument might be
correlated with.

As such, the first-stage regression can be estimated
by the following equation:

ϵ

= α + α

+ α′ +

HighIntensity NumSpecialistCaseManagersHired

W i

i 0 1 i

i

ð1Þ

where “HighIntensity” is a binary variable for
whether a patient was assigned to high-intensity services or
not, “NumSpecialistCaseManagersHired” is a continuous
variable for the number of specialist case managers hired
the same month of enrollment as the patient, and “W” is the
index of additional patient characteristics we are controlling
for (ie, risk score, geographic region, age, sex, race/eth-
nicity, preferred language, homelessness indicator, em-
ployment indicator, detention history indicator, disability
indicator, alcohol or drug dependence indicator, mood
disorder indicator, psychosis disorder indicator, behavioral
health acuity level, and enrollment quarter).

The second-stage regressions are estimated using a
zero-inflated negative binomial (ZINB) model to account
for overdispersion and excess zeros in the outcome. Given
the nonlinear second-stage specification, we implement 2-
stage residual inclusion (2SRI) as recommended by Terza
et al (2008).29 The residuals from equation (1) are included
as additional regressors in equation (2) and equation (3):

( )( )

( )=

=
+ − γ + γ + γ ϵ̂ + γ′

Pr Outcome 0

1

1 exp HighIntensity W

i

0 1 i 2 i i

ð2Þ
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with the mean parameter λi modeled as
λ ϵ β( ) = β + β + β ˆ + ′HighIntensity Wlog i i i0 1 2 i
where γ and β are the coefficients to be estimated, r is

the dispersion parameter of the negative binomial dis-
tribution, λi is the mean parameter of the negative bino-
mial distribution, Γ represents the gamma function, and k
is the count value for the outcome variable. Each health
care utilization outcome for individual i includes inpatient
admissions, avoidable inpatient admissions, ED visits, and
avoidable ED visits.

RESULTS

Sample Characteristics
From August 2017 to December 2018, a total of

21,422 adults were enrolled in CommunityConnect. Of
these, 1357 were not assigned to a case manager due to
opting out of the program, and an additional 283 were
excluded from the analysis sample due to being a repeat
enrollment, part of a special enrollment population, as-
signed to a community provider network, or assigned to
an unknown service intensity. The final analytic sample
includes 19,782 patients. The study flow diagram is illus-
trated in Figure 1.

Approximately 30% of adults in the analytic sample
were assigned to high-intensity case management
services and 70% to low-intensity services. Those assigned
to high-intensity case management services were more likely
to be White/Caucasian, be experiencing homelessness, have
a higher predictive risk score, have a moderate to severe
behavioral health acuity level, and have a history of the
following: detention, disability, alcohol or other drug de-
pendence, mood disorder, and/or psychosis disorder. They
were less likely to be Hispanic/Latino or Asian. Health care
utilization 12 months post-enrollment in Community-
Connect was higher across all 4 outcomes for those assigned
to high-intensity case management services. Additional
descriptive statistics are provided in Table 2.

First-Stage Regression
The first-stage linear regression outcome demon-

strated a very strong relationship between the instrumental
variable, the number of specialist case managers hired,
and whether a patient was assigned to high-intensity case
management. Controlling for personal characteristics and
observable health status indicators, hiring one additional
specialist case manager was associated with a 3.6 per-
centage point (95% CI: 3.1%–4.1%; P < 0.01) increase in
the likelihood of patients enrolled that month being as-
signed to high-intensity case management services
(Table 3). The corresponding F-statistic is 194.61, which is
greater than the 5% critical value of 37.42 from the
Montiel-Olea-Pflueger robust weak instrument test.
Therefore, the first-stage regression results show the in-
strument is sufficiently strong. Additional sensitivity

FIGURE 1. CommunityConnect study flow diagram.
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analyses are reported in the Supplemental Digital Content
(Supplemental Table 1, Supplemental Digital Content 1,
http://links.lww.com/MLR/C895), which demonstrate fal-
sification tests for leading indicators of hiring.

TABLE 2. CommunityConnect Patient Characteristics

Patient
characteristics

High-intensity
services; N =
5898 (29.8%)

Low-intensity
services; N =
13,884 (70.2%)

Total; N =
19,782

Predictive risk score
Mean (SD) 0.183 (0.212) 0.115 (0.131) 0.135

(0.163)
Range 0.00–4.46 0.03–1.53 0.00–4.46

Region; n (%)
East 2453 (41.6) 6032 (43.4) 8485 (42.9)
Central 1719 (29.1) 3615 (26.0) 5334 (27.0)
West 1471 (24.9) 3681 (26.5) 5152 (26.0)
Far East 158 (2.7) 379 (2.7) 537 (2.7)
Other 97 (1.6) 177 (1.3) 274 (1.4)

Age; n (%)
0–< 35 2157 (36.6) 5491 (39.5) 7648 (38.7)
35–< 50 1539 (26.1) 3566 (25.7) 5105 (25.8)
50–< 65 1673 (28.4) 3559 (25.6) 5232 (26.4)
65 and over 529 (9.0) 1268 (9.1) 1797 (9.1)

Sex; n (%)
Female 3336 (56.6) 8597 (61.9) 11933 (60.3)
Male 2562 (43.4) 5287 (38.1) 7849 (39.7)

Race/ethnicity; n (%)
White/Caucasian 2160 (36.6) 3929 (28.3) 6089 (30.8)
Hispanic/Latino 1414 (24.0) 4262 (30.7) 5676 (28.7)
Black/African

American
1412 (23.9) 3117 (22.5) 4529 (22.9)

Asian 363 (6.2) 1202 (8.7) 1565 (7.9)
Other 549 (9.3) 1374 (9.9) 1923 (9.7)

Preferred language; n (%)
English 5113 (86.7) 11101 (80.0) 16214 (82.0)
Spanish 566 (9.6) 1992 (14.3) 2558 (12.9)
Punjabi 34 (0.6) 94 (0.7) 128 (0.6)
Other 185 (3.1) 697 (5.0) 882 (4.5)

Is homeless; n (%) 531 (9.0) 414 (3.0) 945 (4.8)
Is employed; n (%) 4747 (80.5) 10314 (74.3) 15061 (76.1)
History of detention;
n (%)

1226 (20.8) 1532 (11.0) 2758 (13.9)

History of disability; n
(%)

1384 (23.5) 2119 (15.3) 3503 (17.7)

History of alcohol or
other drug
dependence; n (%)

2604 (44.2) 2351 (16.9) 4955 (25.0)

History of mood
disorder; n (%)

2706 (45.9) 3997 (28.8) 6703 (33.9)

History of psychosis
disorder; n (%)

1144 (19.4) 800 (5.8) 1944 (9.8)

Behavioral health acuity level; n (%)
None to mild 4492 (76.2) 11709 (84.3) 16201 (81.9)
Mild to moderate 684 (11.6) 1415 (10.2) 2099 (10.6)
Moderate to severe 722 (12.2) 760 (5.5) 1482 (7.5)

Enrollment quarter; n (%)
Q3 2017 1440 (24.4) 3816 (27.5) 5256 (26.6)
Q4 2017 481 (8.2) 449 (3.2) 930 (4.7)
Q1 2018 1565 (26.5) 2350 (16.9) 3915 (19.8)
Q2 2018 303 (5.1) 3397 (24.5) 3700 (18.7)
Q3 2018 845 (14.3) 1470 (10.6) 2315 (11.7)
Q4 2018 1264 (21.4) 2402 (17.3) 3666 (18.5)

Inpatient admits
At least 1; n (%) 907 (15.4) 1209 (8.7) 2116 (10.7)
Mean (SD) 0.26 (0.88) 0.12 (0.49) 0.16 (0.63)
Quantiles 0–1 by

0.25
0, 0, 0, 0, 17 0, 0, 0, 0, 12 0, 0, 0, 0, 17

Avoidable inpatient admits
At least 1; n (%) 152 (2.6) 157 (1.1) 309 (1.6)
Mean (SD) 0.04 (0.37) 0.02 (0.17) 0.02 (0.25)
Quantiles 0–1 by

0.25
0, 0, 0, 0, 11 0, 0, 0, 0, 7 0, 0, 0, 0, 11

ED visits
At least 1; n (%) 3367 (57.1) 5974 (43.0) 9341 (47.2)

TABLE 2. (continued)

Patient
characteristics

High-intensity
services; N =
5898 (29.8%)

Low-intensity
services; N =
13,884 (70.2%)

Total; N =
19,782

Mean (SD) 1.81 (3.41) 0.90 (1.62) 1.18 (2.34)
Quantiles 0–1 by

0.25
0, 0, 1, 2, 65 0, 0, 0, 1, 54 0, 0, 0, 2, 65

Avoidable ED visits
At least 1; n (%) 2718 (46.1) 4478 (32.3) 7196 (36.4)
Mean (SD) 1.18 (2.46) 0.57 (1.17) 0.75 (1.69)
Quantiles 0–1 by

0.25
0, 0, 0, 2, 49 0, 0, 0, 1, 36 0, 0, 0, 1, 49

ED indicates emergency department.

TABLE 3. Impact of Specialist Case Manager Hiring on Patient
Assignment to High-Intensity Services
Coefficient Estimate SE T-stat P

Intercept 0.13 0.013 9.62 0.000
No. specialist case managers hired 0.04 0.002 14.63 0.000
Predictive risk score 0.31 0.027 11.46 0.000
Region
Central −0.01 0.007 −1.01 0.312
West −0.02 0.007 −2.89 0.004
Far East −0.04 0.019 −2.02 0.043
Other −0.01 0.025 −0.33 0.739

Age
35–< 50 0.01 0.008 0.97 0.331
50–< 65 0.04 0.008 4.43 0.000
65 and over 0.09 0.012 7.53 0.000

Sex (F) 0.01 0.006 1.05 0.294
Race/ethnicity
Hispanic/Latino −0.01 0.009 −1.58 0.113
Black/African American −0.01 0.009 −1.04 0.299
Asian 0.00 0.013 0.32 0.747
Other −0.02 0.011 −1.50 0.135

Preferred Language
Spanish −0.01 0.011 −0.69 0.490
Punjabi 0.05 0.038 1.38 0.168
Other −0.02 0.016 −1.12 0.263

Is homeless 0.12 0.014 8.41 0.000
Is employed 0.02 0.007 2.96 0.003
History of detention 0.06 0.009 6.52 0.000
History of disability 0.04 0.008 4.89 0.000
History of AOD dependence 0.21 0.008 28.23 0.000
History of mood disorder 0.06 0.007 9.20 0.000
History of psychosis disorder 0.14 0.011 12.99 0.000
Behavioral health acuity level
Mild to moderate 0.02 0.010 1.59 0.112
Moderate to severe 0.04 0.012 3.42 0.001

Enrollment quarter
Q32017 −0.20 0.010 −19.22 0.000
Q42017 −0.05 0.017 −2.88 0.004
Q12018 0.03 0.010 3.24 0.001
Q22018 −0.23 0.010 −23.68 0.000
Q32018 0.03 0.011 3.21 0.001

Montiel-Pflueger robust weak instrument test:
Effective F-statistic = 194.610.
Critical value (Tau 5%) = 37.418.
AOD indicates alcohol or other drug.
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Second-Stage Regressions
The analysis using ZINB models with 2SRI revealed

that none of the outcomes were statistically significant in the
excess zero part of the model (equation 2), suggesting no
significant association between assignment to high-intensity
case management and the likelihood of an event being an
excess zero (Table 4). For the count part of the ZINB
models, the estimate for avoidable inpatient admissions was
highly extreme, likely due to the rarity of this event, making
the result less interpretable. However, for relatively more
common outcomes such as total inpatient admissions, ED
visits, and avoidable ED visits, high-intensity case manage-
ment was associated with a reduction in these occurrences.
Specifically, the incidence rate ratio (IRR) for inpatient
admissions was 0.341 (95% CI: 0.106–1.102; P = 0.072),
indicating that high-intensity case management was asso-
ciated with a 65.9% reduction in the incidence rate of in-
patient admissions. The IRR for ED visits was 0.608 (95%
CI: 0.188–1.965; P = 0.058), suggesting a 39.2% reduction
in the incidence rate of ED visits associated with high-in-
tensity case management. Similarly, the IRR for avoidable
ED visits was 0.579 (95% CI: 0.179–1.872; P = 0.091), in-
dicating a 42.1% reduction in the incidence rate of avoidable
ED visits. Although these associations were only marginally
statistically significant, with P values between 5% and 10%,
they suggest that high-intensity case management may be
associated with reduced health care utilization. Additional
sensitivity analyses are presented in the Supplemental Digi-
tal Content, Supplemental Tables 2 through 5 (Supple-
mental Digital Content 1, http://links.lww.com/MLR/
C895), which provide further evidence that the 2SRI ap-
proach mitigates positive bias in the treatment assignment.

DISCUSSION
Conditional on having any health care utilization,

assignment to high-intensity CommunityConnect services
was associated with reduced utilization. This outcome
could suggest that intensive services better support dis-
charge and transition of care processes after initial hos-
pital admission or ED visit, avoiding the need for patients
to revisit the hospital or ED.30 For example, case man-
agers working in-person could be physically present dur-
ing discharge and conduct home visits to ensure a
successful transition. Specialist case managers, such as
nurses, could also conduct medication reviews in the home
and monitor patients’ vitals. It is important to note that
while the percentage reductions appear substantial, the
absolute changes in event counts are likely to be small due
to the relatively low baseline rates of these events in the
study population.

Our results apply specifically to patients on the
margin of being assigned to either service intensity, as
those were the patients in our sample who are affected by
the exogenous change in the supply of in-person case
managers. Neither the patients at the highest risk (who
would always be assigned to high-intensity services) nor
the patients at the lowest risk (who would always be as-
signed to low-intensity services) are impacted by the
exogenous instrument. The second-stage regressions only
control for the variation in the explanatory variable that is
associated with variation in the instrument. Therefore, the
estimated effect is a local average treatment effect that is
only valid for the subpopulation of individuals whose
treatment status changes due to the change in the instru-
ment. Focusing on the effect of the change in the instru-
ment allows us to estimate the associated effect of the
independent variable for individuals who are most affected
by changes in the explanatory variable. The overall target
population of CommunityConnect is the top 15% of adult
Medicaid patients at an elevated risk for health care use,
so although the higher and lower intensity populations
may have different needs and acuities, both groups are
high-cost, high-risk patients.

Our study shows that evaluating different service
intensities through changes in hiring as an exogenous
factor is a viable approach for future research. Staffing
shortages and high turnover are common in many case
management programs, and if changes in hiring are in-
dependent of endogenous variables in the program, the
assignment to various service intensities can be isolated
and studied. Hiring for specialist case managers may be
more difficult given the availability of qualified personnel
in a geographic area. As observed in the Community-
Connect program, hiring one additional specialist case
manager was significantly associated with the likelihood of
being assigned to a particular type of service. Changes in
funding or regulations could also impact the availability of
specialist case managers. For example, if there is a shift
toward telehealth services due to changes in reimburse-
ment policies, this could lead to a decrease in the number
of specialist case managers hired.

TABLE 4. Association Between High-Intensity Service
Assignment and Hospital Use Outcomes Using ZINB Models
and 2SRI

Outcome
Count estimate;
equation (3)

Excess zero estimate;
equation (2)

Inpatient admits
Coefficient

estimate
0.341† 3.887

P 0.072 0.745
Avoidable inpatient admits
Coefficient

estimate
0.000* 0.005

P 0.000 0.378
ED visits
Coefficient

estimate
0.608† 0.311

P 0.058 0.595
Avoidable ED visits
Coefficient

estimate
0.579† 0.229

P 0.091 0.517

Count estimate reported as incidence rate ratio, the associated change in in-
cidence rate for assignment to high-intensity services.

Excess zero estimate reported as odds ratio, the associated change in odds of
being an excess zero for assignment to high-intensity services.

*P < 0.01.
†P < 0.1.
ED indicates emergency department; 2SRI, 2-stage residual inclusion; ZINB,

zero-inflated negative binomial.
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General limitations of this study include data con-
straints such as the specificity of the instrumental variable
to reflect caseload and the 1-year follow-up period for
which outcomes were assessed. Though the number of
specialist case managers hired for a given month was
shown to be a strong instrument correlated with the as-
signment of high or low-intensity case management serv-
ices, the instrumental variable does not capture any
additional changes in caseload for existing case managers
who were hired in previous months. Furthermore, patients
enrolled at different times during the study period differ
with regard to risk thresholds and other observable char-
acteristics, which may confound the results. Although the
use of the 2SRI approach helps to address some potential
endogeneity issues, the associations observed in this study
do not imply causation and are limited to the context of
the CommunityConnect program and its specific pop-
ulation. Further research with more controlled designs or
additional methods to account for these differences is
needed to establish causal relationships.

It is also possible the time horizon of one year is not
long enough to reflect changes in health care utilization as
a result of the social needs of case management services.
This may be especially true given the high-risk patient
population of adult Medicaid beneficiaries, as many in-
dividuals already have health-related disabilities and
chronic illnesses that make it more difficult for short-term
interventions and support services to be effective. Similar
to outcomes reported in the primary analysis,16 in-
dividuals were not required to be continuously enrolled for
12 months, which may lead to some missed ED visits or
inpatient admissions, particularly among those who lost
Medicaid coverage or moved out of the county. This po-
tential loss of data could result in an underestimation of
the intervention’s impact if high-intensity case manage-
ment helped enrollees retain Medicaid coverage.

Using an instrument that only varies across 13 en-
rollment months also limits additional stratification or
analyses of heterogeneous effects. While case management
assignments were generally fixed at the time of initial en-
rollment in CommunityConnect, a small proportion of
patients did experience reassignments between high and
low-intensity services. This reassignment was handled on a
case-by-case basis, and our analysis focused on the first
assignment, resembling an intent-to-treat approach. Con-
sequently, our estimates may be attenuated, but this
method helps maintain the robustness and generalizability
of our findings. Finally, we estimate the effects of service
intensity, including varying modalities of communication,
before the Coronavirus disease 2019 (COVID-19) pan-
demic. Although we expect these results to generalize,
following the COVID-19 pandemic, changes in patient
preference and increased familiarity with telehealth could
dampen in-person social needs case management effects.

CONCLUSION
The social needs case management program im-

plemented by Contra Costa Health is one of the largest

programs and is among the first programs to utilize a pre-
dictive risk model to determine eligibility and case man-
agement intensity. Case management programs, in general,
vary with regard to eligibility, case manager types, length of
program participation, and services provided. Our study
highlights that high-intensity case management for adult
Medicaid beneficiaries could reduce total hospital and ED
use. More evidence about the effective design and im-
plementation of social needs case management programs
will be needed as diverse health care systems expand their
efforts to address social risk factors.
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