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T he top 5% of utilizers account for approximately 50% of overall 

health care spending in the United States.1 High utilizers 

often have unaddressed, complex health needs that result in 

frequent hospital use. In attempts to improve care quality and reduce 

costs for high utilizers, payers across all markets, including Medicare, 

Medicaid, and commercial insurers, have been experimenting with 

various care coordination models.2 One particular model, advocated 

by the Camden Coalition of Healthcare Providers, caught national 

attention.3 In recognizing not only the medical needs but also the 

social needs of high utilizers, the Camden model brings together an 

interdisciplinary team, often a combination of nurses, community 

health workers, and behavioral specialists. Many care organizations 

across the country have adopted variants of the Camden model.

Despite the popularity of these care coordination models 

that address both medical and social needs of high utilizers, the 

evidence on their effectiveness is far from clear. Although some 

evaluations of these models reported significant improvement in 

quality of care and reduction in utilization and spending among 

participants, others were inconclusive.2,4-7 Such evaluations are 

often limited by small sample sizes or lack of an appropriate control 

group. Without a comparable control group, important factors that 

could confound the study results are unaddressed because the 

participants in these models are often selected based on their recent 

health services utilization. Even in the absence of intervention, 

some reduction in utilization is to be expected as severity of their 

condition wanes. Additionally, many of these programs focused 

on Medicare beneficiaries, who may have different medical and 

social needs from those not covered by Medicare.6

In this study, we evaluated the impacts of the Community Health 

Team (CHT) program, which is a community-based care manage-

ment program implemented at the Thundermist Health Center, a 

federally qualified health center in Rhode Island. Our study has 

several advantages over previous studies. First, the CHT program 

did not restrict patients to a specific population, such as those 

with a specific coverage type or chronic condition. This allowed 

us to examine outcomes in a more general population whereas 

previous studies could not.
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ABSTRACT

OBJECTIVES: A variety of care coordination and delivery 
models have been used to address the social and medical 
needs of high-need, high-cost patient populations. However, 
the evidence on the effectiveness of such models is far from 
clear. The purpose of this study is to determine whether the 
Community Health Team (CHT) program, a community-based 
care management program in Rhode Island, had impacts on 
health care utilization and cost.

STUDY DESIGN: We used data from 2014 to 2018 to 
evaluate the effects of the CHT program on health care 
utilization and cost. Our analytical sample consisted of a 
total of 12,830 patients, with 2282 in the intervention group 
and 10,548 in the matched comparison group.

METHODS: We used a combination of propensity 
score–matched difference-in-differences framework and 
generalized linear models.

RESULTS: The program led to an overall decrease in 
hospitalizations (incidence rate ratio [IRR], 0.89; P = .028) 
and inpatient costs (IRR, 0.79; P = .024). This translates 
into a reduction of 7 hospitalizations per 1000 people per 
month and a reduction of inpatient cost of $289 per person 
per month. Impacts varied considerably across subgroups. 
For patients with 1 to 2 encounters with the program, there 
was a significant decrease in emergency department visits, 
hospitalizations, inpatient cost, outpatient cost, professional 
cost, and total cost. Although no significant impacts were 
observed for patients with 3 to 5 encounters with the 
program, patients with more than 6 encounters with the 
program saw an increase in pharmacy cost and total cost.

CONCLUSIONS: There is a need for a tailored approach to 
addressing patients’ needs in primary care.
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Second, we used the state’s all-payers claims database (APCD) 

for our analysis, which contains deidentified enrollment files 

and health care claims from Medicare, Medicaid, and the 9 largest 

commercial health insurers in the state, enabling us to examine 

utilization and cost patterns even when patients switched between 

insurers. Finally, our study sample included 2282 program patients, 

providing us with a much larger sample size than similar evaluations.

Using a propensity score–matched difference-in-differences 

(DID) framework,8 we evaluated the impact of the CHT program 

on health care utilization and cost across 7 outcome measures.

The Thundermist CHT Program

The Thundermist Health Center provides care to more than 51,000 

patients annually.9 The Thundermist CHT program consists of a 

multidisciplinary team of nurses, community health workers, 

behavioral health care managers, and administrative and manage-

ment support staff. The program serves as an extension of primary 

care at the center, offering social and behavioral health support, 

care coordination with health care providers, chronic disease 

management, and follow-up care after emergency department (ED) 

visits, hospital admissions, or transitions from skilled nursing 

facilities. It also provides nonmedical support, such as applica-

tions to social services programs (eg, housing, transportation, 

financial resources) and assistance with entitlement programs 

such as Medicaid and Social Security disability benefits.10 Details 

on the CHT program’s patient identification process and the 

types of services offered are provided in part H of the eAppendix 

(available at ajmc.com).

Between August 2014 and December 2018, the CHT enrolled 

3393 program patients and made 8.8 face-to-face encounters with 

each patient on average. Patients remained in the program ideally 

until their health and social conditions stabilized, at which point 

the CHT could graduate them from the program/intervention.

METHODS
Data and Study Population

We used Rhode Island’s APCD data from 2014 to 2018. The APCD 

contains deidentified data for nearly 85% of the state population.11 

Our analysis included 2282 of 3393 CHT patients 

for whom we were able to obtain enrollment 

and claims records in the APCD.

To identify potential comparison individuals 

from the APCD population, we used a propensity 

score matching (PSM) technique, which esti-

mated a propensity score based on a bivariate 

logit model. The propensity score was then used 

to create a matched comparison group with 

observable baseline characteristics similar to 

those of the intervention group. Matching was 

done at the individual level using one-to-many 

matching (1:5) without replacement. Matching 

variables included a combination of demographic characteristics, 

CHT’s selection criteria, and comorbidities. Additional details on 

PSM are provided in part B of the eAppendix.

We selected a total of 10,548 patients in the comparison group 

for the overall study sample. For each comparison group patient, 

a pseudoenrollment date was created to indicate the date that the 

patient would have enrolled in the CHT program had they been in 

the intervention group.

Statistical Analysis

A propensity score–matched DID framework12 was used to estimate 

the difference in outcomes between CHT patients and comparison 

group patients, 12 months before and 12 months after the program 

start date. Two sets of outcomes were analyzed: utilization and cost. 

Utilization outcomes were ED visit rate and hospitalization, and the 

cost outcomes were inpatient cost, outpatient cost, professional cost, 

pharmacy cost, and total cost. The methodology used to categorize 

health services into these outcomes was based on the 2017 Health 

Care Cost and Utilization Report, published by the Health Care Cost 

Institute.13 Although both sets of outcomes were modeled using 

generalized linear models, utilization outcomes were modeled 

using negative binomial distribution with log link,14-16 whereas 

cost outcomes were modeled using gamma distribution with log 

link.15-17 Estimates were presented as relative effects in the form of 

incidence rate ratios (IRRs). An IRR less than 1 indicated that the CHT 

program was associated with a decrease in the outcome, whereas 

an IRR greater than 1 indicated that CHT was associated with an 

increase in the outcome. All matched models fulfilled the parallel 

trends assumption. The unit of analysis was the person-month, and 

covariates included demographic characteristics and comorbidities, 

number of face-to-face encounters between patients and the CHT, 

and month fixed effects. Robust standard errors were used to correct 

for heteroscedasticity at the person level.18 See eAppendix part A 

for details on parallel trends and eAppendix part D for details on 

the regression specification.

Because we observed large variation in the number of face-to-face 

encounters between the patients and the CHT program, we divided 

the patients into 3 subgroups: low, medium, and high. The low 

subgroup included patients with 1 or 2 encounters (0-50th percentile 

TAKEAWAY POINTS

A community-based care management program targeting high-risk patients in Rhode Island 
reduced hospitalizations and inpatient costs.

 › Even within the group of high-risk patients, there were considerable heterogeneities in 
health care utilization and cost. A subgroup analysis showed particularly significant effects 
for patients receiving low or high intensity of care.

 › Community-based care delivery models, which rely on interdisciplinary teams consisting 
of clinical and nonclinical workers, may be a good way to improve health outcomes while 
addressing social determinants of health.

 › When working with high-risk patients, health care professionals should consider tailoring 
their efforts and interventions to each patient.
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in terms of the number of encounters), the medium subgroup 

included patients with 3 to 6 encounters (50th-75th percentile), and 

the high subgroup included patients with more than 6 encounters 

(> 75th percentile). We did subgroup-level matching and reanalyzed 

the same model for each subgroup.

To test whether the program had differential impact among patients 

who participated in the program in 2017 or 2018 (late participants) 

vs those who participated in the program in 2014, 2015, or 2016 

(early participants), we looked at the 3-way interaction among the 

intervention, the post period, and the late indicators.

RESULTS
Table 1 displays the characteristics of the CHT patients (ie, the 

intervention group) and the patients in the matched comparison 

group. The study sample consisted of 2282 CHT patients in the 

intervention group and 10,548 patients in the matched comparison 

group. As shown in Table 1, the intervention group and the matched 

comparison group had similar baseline characteristics. Subgroup-

level baseline characteristics are shown in eAppendix Table 2 in 

part C of the eAppendix.

Table 2 displays the adjusted IRR estimates for the program impacts. 

In the overall sample, the program led to significant reductions in 

hospitalizations (IRR, 0.89; P = .028) and inpatient cost (IRR, 0.79; 

P = .024). This translates into a reduction of 7 hospitalizations per 

TABLE 1. Characteristics of the Study Samplea

Intervention Comparison P

Female 62.7 63.4 .63

Age in years, mean 48.1 49.0 .08

Zip code–level poverty rate 16.6 16.7 .76

Dual eligible 22.6 24.4 .16

Medicare 30.1 33.0 .04

Medicaid 89.0 89.0 .99

Medicaid category

Blind/disabled 37.9 39.5 .26

Parents/caretakers 14.5 13.4 .28

Expansion adults 20.2 19.2 .40

≥ 3 ED visits or hospitalizations 
in past 6 months

19.5 18.5 .39

≥ 3 chronic conditions 30.0 29.6 .76

Diabetes 30.3 30.6 .85

Pulmonary diseases 47.9 48.8 .55

Hypertension 47.7 48.5 .57

Psychosis 7.5 7.6 .83

Depression 49.5 50.5 .49

Congestive heart failure 7.4 7.2 .86

Nonmetastatic cancer 5.8 6.2 .57

N 2282 10,548  

ED, emergency department. 
aTable 1 presents the baseline characteristics for the Community Health 
Team intervention group and the matched comparison group in the overall 
study sample. Unless otherwise stated, the table presents percentages for 
the variables. Not all Medicaid categories are presented above. Dual eligible 
refers to those who have both Medicare and Medicaid. Subgroup-level base-
line characteristics are provided in eAppendix Table 2.

TABLE 2. Adjusted DID Estimatesa

  Measure Estimate 95% CI

Overall

Panel O

ED visits 0.988 0.933-1.046

Hospitalizations 0.888* 0.799-0.987

Inpatient cost 0.789* 0.644-0.969

Outpatient cost 0.989 0.908-1.076

Professional cost 0.979 0.931-1.029

Pharmacy cost 1.084 0.986-1.192

Total cost 0.939 0.855-1.031

Subgroup low

Panel L

ED visits 0.854*** 0.787-0.927

Hospitalizations 0.78** 0.670-0.907

Inpatient cost 0.638** 0.484-0.842

Outpatient cost 0.888* 0.799-0.986

Professional cost 0.895** 0.841-0.953

Pharmacy cost 1.080 0.949-1.229

Total cost 0.847** 0.748-0.960

Subgroup medium

Panel M

ED visits 1.055 0.938-1.186

Hospitalizations 0.997 0.810-1.226

Inpatient cost 0.902 0.619-1.314

Outpatient cost 1.058 0.910-1.229

Professional cost 0.902 0.814-1.000

Pharmacy cost 0.965 0.808-1.151

Total cost 0.918 0.777-1.084

Subgroup high

Panel H

ED visits 0.952 0.852-1.065

Hospitalizations 0.909 0.742-1.113

Inpatient cost 1.201 0.857-1.684

Outpatient cost 1.055 0.922-1.206

Professional cost 0.999 0.924-1.080

Pharmacy cost 1.57*** 1.343-1.835

Total cost 1.209* 1.035-1.413

CHT, Community Health Team, DID, difference-in-differences; ED, emergency 
department; IRR, incidence rate ratio. 

*P < .05; **P < .01; ***P < .001.
aTable 2 shows DID estimates for the overall study sample (correspond-
ing to Panel O) as well as for the 3 subgroups. The DID estimates and their 
corresponding 95% CIs are presented in the form of IRRs. An IRR greater 
than 1 indicated that the CHT program was associated with an increase in 
the outcome. Full model estimates, including marginal effects, are included 
in the eAppendix. Subgroup low (corresponding to Panel L) includes patients 
with 1 or 2 encounters (0-50th percentile in terms of the number of encoun-
ters with the CHT), subgroup medium (corresponding to Panel M) includes 
patients with 3 to 6 encounters (50th-75th percentile in terms of the number 
of encounters with the CHT), and subgroup high (corresponding to Panel H) 
includes patients with more than 6 encounters (> 75th percentile in terms of 
the number of encounters with the CHT). A finer breakdown of the different 
cost categories is included in part E of the eAppendix. 
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1000 people per month and a reduction of inpatient cost amounting 

to $289 per person per month. Impacts varied considerably across 

patient subgroups. For patients in the low subgroup, there was a 

significant decrease in ED visits, hospitalizations, inpatient cost, 

outpatient cost, professional cost, and total cost. Although no 

statistically significant impacts were observed for patients in the 

medium subgroup, patients in the high subgroup saw an increase 

in pharmacy cost and total cost. See eAppendix Table 4 in part F 

of the eAppendix for details on marginal effects.

Additionally, we saw significant differential impacts between 

late participants and early participants. In the overall sample, late 

participants saw an increase in outpatient cost but a decrease in 

pharmacy cost. See eAppendix Table 10 in part G of the eAppendix.

DISCUSSION
Using APCD data, this study examined the impacts of the CHT program, 

a community-based care management program in Rhode Island, 

on health care utilization and cost. Overall, the program reduced 

hospitalizations and hospitalization-related inpatient costs. Reduction 

in hospitalizations could have occurred, for example, because the 

program helped patients with medication adherence by helping 

them devise and stick to a medication regimen. Similarly, by ensuring 

timely referrals to counselors and providers, including specialists, the 

program may have averted unnecessary hospitalizations. Reduction 

in hospitalizations likely translated into reduction in inpatient costs.

Patients in the low subgroup (ie, those with 1 or 2 encounters 

with the CHT program) saw a decrease in all outcomes analyzed, 

except pharmacy cost, which remained unchanged. Findings for 

this subgroup could suggest that health care cost and utilization 

associated with this subgroup were less complex and more quickly 

manageable and may be addressed effectively by an intervention, 

such as CHT, that caters to both medical and nonmedical needs. This 

is supported by eAppendix Table 2, which shows that participants 

in the low subgroup were less likely to have multiple chronic 

conditions or dual-eligible status.

The increase in pharmacy costs among patients with more than 

6 encounters suggests that patients need longer-term monitoring 

and management of conditions. This subgroup may also be more 

likely to experience unstable housing, which can reduce access 

to prescription drugs and could worsen health outcomes.19 The 

increases in pharmacy costs may indicate that the patients in this 

subgroup were receiving the care they needed. Finally, the program’s 

differential impacts on outpatient costs and pharmacy costs for 

late participants suggest the varying effects of the program as it 

evolves and matures (see eAppendix Table 10).

Limitations

Our study has limitations. First, because the intervention was tailored 

based on each patient’s needs, we could not identify the specific 

program attributes that resulted in the changes in our outcomes. 

Second, we did not know the patients’ final status in the program 

(ie, whether they had graduated or were still engaged by the end 

of our study period). Nevertheless, our data confirm that nearly 

95% of the study participants were enrolled for at least 12 months. 

Third, the PSM technique is based on observable factors and does 

not account for unobserved confounders. Finally, the lack of data 

on health care utilization in the APCD database does not mean that 

uninsured people did not get medical care. These people are likely 

to receive uncompensated/charity care, and such care does not 

show up in the claims data. Additionally, evidence suggests that 

uninsured people are more likely to have poorer health outcomes.20 

This means that the absence of uninsured people in our analysis 

would have likely biased the results toward the null.

CONCLUSIONS
Our study examined the impacts of a community-based care 

management program among high utilizers of health care. The 

study contributes to the growing evidence base on the effective-

ness of care management programs to improve patient outcomes 

and reduce cost. The study showed that even within the group of 

high-risk (ie, high-need, high-cost) patients, there may still be 

large heterogeneities in the type and amount of care needed. This 

highlights the need for health care professionals to tailor their 

interventions to suit patient needs. Further, the study also highlights 

that health care may be an important consideration but not the only 

consideration in addressing health needs. Interventions such as 

CHT that go beyond health care in addressing health needs may be 

more suited for improving some patient outcomes. n
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Part A: Testing the Parallel Trends 
 
Part A.1: Formal Pre-Trend Test 

To examine whether pre-period trends between the intervention and the comparison groups were 

parallel, we tested the interaction between month (relative to the CHT start date) and CHT 

program participation status. We did this for each outcome using only observations from the pre-

enrollment period. We used the following linear regression model:  

 

𝑦!" = 𝛼 + 𝛽𝐶𝐻𝑇! + 	𝛾𝑀𝑜𝑛𝑡ℎ𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒𝑇𝑜𝐷𝑎𝑡𝑎𝑆𝑡𝑎𝑟𝑡"
+ 𝛿(𝐶𝐻𝑇! ∗ 𝑀𝑜𝑛𝑡ℎ𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒𝑇𝑜𝐷𝑎𝑡𝑎𝑆𝑡𝑎𝑟𝑡") + 𝜃𝑁𝑢𝑚𝑉𝑖𝑠𝑖𝑡𝑠! + 𝜎𝑋 + 𝑣" + 𝜀!" 

 
 
where, 𝑀𝑜𝑛𝑡ℎ𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒𝑇𝑜𝐷𝑎𝑡𝑎𝑆𝑡𝑎𝑟𝑡! represents the month relative to the start of the data period. The 

estimate 𝛿 represents the difference in the monthly trends between the Community Health Team (CHT) 

participants (i.e., the intervention group participants) compared to those in the matched comparison 

group.  

 

Pre-trend test results are presented in eAppendix Table 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

eAppendix Table 1: Pre-Trend Test Results 
 Estimate 95% CI p-value 

All 
ED visits 0.002 (-0.002, 0.005) 0.268 
Hospitalizations 0.0004 (-0.0008, 0.0016) 0.542 
Inpatient cost 17.2 (-27.2, 61.5) 0.448 
Outpatient cost 2.6 (-3.34, 8.55) 0.391 
Professional cost 0.92 (-3.42, 5.26) 0.677 
Pharmacy cost -0.57 (-10.1, 8.98) 0.907 
Total cost 21.6 (-25.3, 68.6) 0.366 

Subgroup low 
ED visits 0.003 (-0.002, 0.007) 0.217 
Hospitalizations 0.0004 (-0.0013, 0.0020) 0.660 
Inpatient cost 45.2 (-15.1, 105.4) 0.142 
Outpatient cost 3.7 (-3.65, 11.1) 0.324 
Professional cost 1.4 (-4.37, 7.14) 0.637 
Pharmacy cost 3.3 (-6.85, 13.4) 0.527 
Total cost 52.6 (-12.6, 117.9) 0.114 

Subgroup medium 
ED visits 0.004 (-0.004, 0.012) 0.294 
Hospitalizations 0.0005 (-0.0022, 0.0032) 0.724 
Inpatient cost 22.7 (-89.7, 135.0) 0.693 
Outpatient cost 6.9 (-8.74, 22.6) 0.387 
Professional cost 5.8 (-4.81, 16.4) 0.284 
Pharmacy cost 12.4 (-17.4, 42.2) 0.416 
Total cost 51.6 (-66.4, 169.7) 0.392 

Subgroup high 
ED visits 0.0009 (-0.006, 0.008) 0.775 
Hospitalizations 0.0006 (-0.0016, 0.0028) 0.577 
Inpatient cost -0.82 (-81.9, 80.3) 0.984 
Outpatient cost 1.6 (-9.49, 12.7) 0.777 
Professional cost -3.5 (-14.6, 7.62) 0.539 
Pharmacy cost 8.8 (-9.44, 27.0) 0.344 
Total cost  4.7 (-76.7, 86.2) 0.910 
eAppendix Table 1 presents results for formal pre-trend test results. Estimate represents the difference in monthly trends in 
outcome between the Community Health Team (CHT) participants (i.e., the intervention group participants) and the comparison 
group participants. The estimate is the interaction between month (relative to the CHT start date) and CHT program participation 
status. 
Subgroup low includes patients with 1-2 encounters (0-50 percentile in terms of the number of encounters), subgroup medium 
includes patients with 3-6 encounters (50 to 75 percentile), and subgroup high includes patients with >6 encounters (>75 
percentile); ED = emergency department. A finer breakdown of the five different cost categories is provided in eAppendix Table 
3, part E, of the eAppendix.  
 
 
 



 

Part A.2: Unadjusted Outcome Trends 
Figures below (eAppendix Figure 1-eAppendix Figure 7) show unadjusted linear trends in 
outcomes, measured per person per month, for participants in both the intervention group and the 
comparison group. Across all the figures, the blue line represents the CHT (or, the intervention) 
group and the brown dashed line represents the comparison group.   
 
 
eAppendix Figure 1: ED visits   eAppendix Figure 2: Hospitalizations 

   
 
 
 
 
 
 
eAppendix Figure 3: Inpatient cost                               eAppendix Figure 4: Outpatient cost 

   
 
 
 
 
 
 
 



 

 
 
eAppendix Figure 5: Professional cost                       eAppendix Figure 6: Pharmacy cost 

   
 
 
 
 
 
eAppendix Figure 7: Total cost 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
Part B: Propensity Score Matching 
To create a comparison group, we used the propensity score matching (PSM) method. The 
matching method was based on a number of observable baseline covariates as well as CHT’s 
selection criteria (i.e., at least 3 ED visits or hospitalizations within the past 6 months). Matching 
was done at the individual level using one-to-many matching (1:5) technique. We included 
variables for monthly ED visit rates and hospitalization rates during the 12 months prior to CHT 
enrollment. To match on comorbidities, we included variables for whether a person had a chronic 
condition targeted by the CHT, which were diabetes, congestive heart failure, chronic pulmonary 
diseases, hypertension, psychosis (schizophrenia or bipolar disorders), and depression, as 
categorized by the Elixhauser method using the International Classification of Diseases, Ninth 
Revision (ICD-9) and ICD-10 diagnosis codes.11  
 
To proxy for the high historical healthcare cost, we included monthly spending of major service 
categories during the 12 months prior to CHT enrollment, which were monthly ED cost, 
inpatient cost, outpatient cost, professional cost, pharmacy cost, and total cost of care. Finally, 
we included in the matching criteria demographic characteristics, including age, gender, 
Medicaid coverage, Medicaid eligibility basis, Medicare coverage, dual Eligibility status, and 
ZIP code-level poverty rates. 
 
Table 1 in the main text suggests that observable baseline characteristics between the 
intervention group and the corresponding matched comparison group are comparable. Similarly, 
eAppendix Table 1 in the eAppendix below suggests that the observable baseline characteristics 
between the intervention subgroups and their corresponding matched comparison subgroups are 
comparable. Table 1 and eAppendix Table 1 combined suggest that matching was able to 
achieve covariate balance in terms of observable characteristics.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
Part C: Intervention Subgroups 
 

eAppendix Table 2: Characteristics of the Intervention Subgroups 
 

 
 
eAppendix Table 2 displays baseline characteristics for intervention subgroups and their matched comparison groups. p value is 
for the test of differences between the intervention and the comparison groups. Subgroup low includes patients with 1-2 
encounters (0-50 percentile in terms of the number of encounters), subgroup medium includes patients with 3-6 encounters (50 to 
75 percentile), and subgroup high includes patients with >6 encounters (>75 percentile). Dual eligible patients have both 
Medicare and Medicaid insurance. Medicare category does not include all categories hence does not add to 100. ED = 
Emergency Department. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Intervention Comparison p-value Intervention Comparison p-value Intervention Comparison p-value
Female 60.2 62.4 0.26 64.2 63.5 0.82 67.0 66.6 0.88
Age (in yrs) 46.7 47.6 0.18 48.3 48.9 0.55 51.3 51.6 0.81
ZIP code-level poverty rate 16.4 16.3 0.93 15.9 16.5 0.36 17.7 17.3 0.53
Dual eligibles 20.8 21.5 0.67 21.1 22.3 0.65 28.1 30.3 0.44
Medicare 28.0 29.7 0.34 29.2 30.9 0.55 36.1 39.0 0.33
Medicaid 88.4 88.2 0.85 88.3 88.9 0.78 90.7 91.0 0.90
Medicaid category

Blind / disabled 33.7 34.7 0.63 39.8 41.7 0.56 45.6 44.9 0.84
Parents / caretaker 15.7 15.0 0.62 13.7 14.3 0.78 12.8 13.3 0.81

Expansion adults 22.8 22.5 0.84 20.5 17.8 0.27 13.9 13.4 0.80
>=3 ED visits or hospitalizations in past 6 months 16.3 14.9 0.32 24.7 23.2 0.57 22.0 20.6 0.56
>=3 chronic conditions 22.6 22.2 0.83 32.6 33.1 0.86 44.8 45.4 0.84
Diabetes 24.1 24.9 0.64 36.0 37.1 0.71 39.4 39.1 0.92
Pulmonary diseases 42.7 43.9 0.56 51.3 53.8 0.43 56.9 58.8 0.52
Hypertension 43.1 44.7 0.41 49.1 50.4 0.69 57.0 57.4 0.91
Psychosis 8.2 7.8 0.70 7.0 7.7 0.68 6.1 7.4 0.40
Depression 44.3 46.2 0.33 50.5 50.6 0.97 60.6 63.8 0.28
Congestive heart failure 5.1 5.1 0.97 9.3 8.6 0.71 10.7 10.0 0.68
Non-metastatic cancer 5.1 5.4 0.77 5.6 5.6 0.98 7.4 7.7 0.87
N 1245 6035 497 2438 540 2604

Subgroup low Subgroup medium Subgroup high



 

 
Part D: Statistical Analysis and Model Specification 

As stated in the main write up, we conducted propensity-score matched difference-in-differences 

analysis to compare outcomes in CHT program participants versus non-program participants. To 

estimate the effects of Community Health Team program on healthcare utilization and cost, we 

used the general form of the generalized linear model given below. To model utilization 

outcomes (i.e., ED visits and hospitalizations), we assumed a negative binomial distribution with 

a log link. To model cost outcomes (i.e., inpatient cost, outpatient cost, professional cost, 

pharmacy cost, and total cost), we assumed a gamma distribution with log link. Both sets of 

models provided relative effect estimates in the form of an incidence rate ratio (IRR): 

𝑦!" = 𝛼 + 𝛽𝐶𝐻𝑇! + 	𝛾𝑃𝑜𝑠𝑡" + 𝛿(𝐶𝐻𝑇! ∗ 𝑃𝑜𝑠𝑡") + 𝜃𝑁𝑢𝑚𝑉𝑖𝑠𝑖𝑡𝑠! + 𝜎𝑋 + 𝑣" + 𝜀!" 

where:  

• 𝑦"!: outcome for person 𝑖 at month 𝑡 

• 𝐶𝐻𝑇": whether person 𝑖 was in the CHT (i.e., the intervention) group or the comparison group 

• 𝑃𝑜𝑠𝑡!: indicator for 12-month periods before and after the start of CHT enrollment, and takes the 

values of 0 and 1 respectively 

• 𝐶𝐻𝑇" ∗ 𝑃𝑜𝑠𝑡!: Interaction term between 𝐶𝐻𝑇" and 𝑃𝑜𝑠𝑡!; estimate of interest 

• 𝑁𝑢𝑚𝑉𝑖𝑠𝑖𝑡𝑠": number of face-to-face encounters with the CHT team 

• 𝑋: vector of demographic characteristics, including age, gender, Medicaid coverage, Medicaid 

category, Medicare coverage, Dual eligibility, ZIP Code-level poverty rates, and comorbidities. 

• 𝑣!: month fixed effects 

• 𝜀"!: random error term with 0 mean 

All models have standard errors corrected for heteroscedasticity at the person-level. Detailed model 

results are presented in part E of this eAppendix. 

 



 

  



 

 
Part E. Cost Measures and Sub-Categories 
 

eAppendix Table 3: Subcategories of the Cost Measures 
 

What is included? ↓ 
Cost Measures 

Inpatient Outpatient Professional Pharmacy 
Inp-Acute Inp or Hospital X    
Inp-ICF X    
Inp-Other X    
Inp-Residential X    
Inp-SNF X    
Inp-Swing Beds X    

  
Emergency  X   
Surgery  X   
Observation  X   
Ambulance  X   
DME/Prosthetics/Supplies  X   
Lab/Pathology  X   
Radiology Services  X   
Other  X   

  
Office Visits   X  
Surgery   X  
Preventive Visits   X  
Administered Drugs   X  
Administration of Drugs   X  
Anesthesia   X  
Pathology/Lab   X  
Radiology   X  
Other   X  

  
Prescription Drugs    X 

 
eAppendix Table 3 presents the breakdown of the five cost categories.  An X indicates whether a particular sub-category is 
applicable for a given cost category. Inp = Inpatient; ICF= intermediate care facility; SNF = Skilled Nursing Facility; and 
DME=Durable Medical Equipment. The total cost category, not shown here, is the sum of the four cost categories (i.e., inpatient, 
outpatient, professional and pharmacy). 
 
 
 
 
 
 
 
 
 



 

 
Part F: Marginal Effects and Full Model Results  
 
 
Part F1: Marginal Effects 
 

eAppendix Table 4: Marginal Effects (Overall) 

MEASURE 
Comparison Intervention 

Estimate 95% CI p-value 
Pre Post Pre Post 

ED visits 0.225 0.180 0.261 0.207 -0.001 (-0.023, 0.003) 0.684 
Hospitalizations 0.049 0.042 0.058 0.044 -0.007 (-0.012, -0.001) 0.028 
Inpatient cost 1005.7 884.0 1342.1 931.7 -288.6 (-516.8, -60.4) 0.024 
Outpatient cost 321.5 274.3 351.9 296.9 -7.8 (-34.6, 19.07) 0.799 
Professional cost 459.5 420.8 516.6 463.3 -14.8 (-38.6, 9.0) 0.404 
Pharmacy cost 344.4 334.4 372.3 391.9 29.6 (-5.7, 64.9) 0.093 
Total cost 2081.0 1846.4 2433.1 2026.6 -171.9 (-375.6, 31.8) 0.185 

Pre and post estimates represent average utilization or cost, as measured by the margins, in the pre CHT period versus post CHT 
period. Average utilization is measured in terms of the # of visits per person per month and average cost is measured in terms of 
the dollar amount per person per month. The difference-in-differences (DID) estimate represents the interaction between CHT 
status and post period status. ED = Emergency Department. The 95% confidence intervals (CIs) corresponding to the estimates 
are shown in parentheses. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
eAppendix Table 5: Marginal Effects (Subgroup Level) 

MEASURE Comparison Intervention Estimate 95% CI p-value 
Pre Post Pre Post 

Subgroup Low 
ED visits 0.200 0.178 0.220 0.167 -0.031 (-0.047, -0.014) 0.000 
Hospitalizations 0.044 0.040 0.058 0.041 -0.013 (-0.021, -0.005) 0.001 
Inpatient cost 919.2 885.6 1484.3 912.7 -537.9 (-926.4, -149.6) 0.002 
Outpatient cost 260.0 260.8 253.9 226.1 -28.7 (-54.6, -2.8) 0.026 
Professional cost 421.4 425.6 554.6 501.5 -57.3 (-89.3, -25.2) 0.001 
Pharmacy cost 297.5 334.5 386.7 469.7 45.9 (-11.4, 103.4) 0.242 
Total cost 1809.5 1861.8 2342.5 2042.0 -352.8 (-618.4, -87.2) 0.009 

Subgroup medium 
ED visits 0.272 0.211 0.393 0.322 -0.010 (-0.053, 0.032) 0.371 
Hospitalizations 0.055 0.046 0.056 0.046 -0.0003 (-0.011, 0.011) 0.976 
Inpatient cost 1498.0 1515.3 1180.2 1076.6 -120.9 (-588.1, 346.3) 0.591 
Outpatient cost 333.9 255.2 556.1 449.6 -27.8 (-106.3, 50.7) 0.465 
Professional cost 455.9 435.9 700.2 604.1 -76.1 (-140.5, -11.6) 0.052 
Pharmacy cost 437.8 309.1 548.2 373.4 -46.1 (-141.9, 49.8) 0.691 
Total cost 2331.5 2114.3 2519.0 2096.3 -205.6 (-604.0, 192.8) 0.313 

Subgroup high 
ED visits 0.270 0.226 0.292 0.233 -0.015 (-0.044, 0.014) 0.393 
Hospitalizations 0.051 0.050 0.059 0.052 -0.005 (-0.017, 0.006) 0.354 
Inpatient cost 1101.1 1160.0 1430.9 1810.9 321.2 (-217.4, 859.8) 0.287 
Outpatient cost 312.1 307.1 406.6 422.0 20.4 (-33.1, 73.9) 0.435 
Professional cost 493.9 471.3 564.4 538.0 -3.8 (-45.4, 37.7) 0.978 
Pharmacy cost 326.0 300.6 351.1 508.3 182.6 (111.2, 253.9) 0.000 
Total cost 2154.108 2031.6 2576.2 2937.7 484.1 (67.1, 901.1) 0.017 

Pre and post estimates represent average utilization or cost, as measured by the margins, in the pre CHT period versus post CHT 
period. Average utilization is measured in terms of the # of visits per person per month and average cost is measured in terms of 
the dollar amount per person per month. The difference-in-differences (DID) estimate represents the interaction between CHT 
status and post period status. ED = Emergency Department. The 95% confidence intervals (CIs) corresponding to the estimates 
are shown in parentheses. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
Part F2: Full Model Results  
eAppendix Tables 4 through 7 present full model, adjusted results. Coefficients are exponentiated and represent 
incident rate ratios (IRRs). Standard errors in parentheses. Coefficients of interest, which are the difference-in-
differences estimates, are highlighted in bold. 
 

eAppendix Table 6: Full Model Results for the Entire Sample 

 
eAppendix Table 6 represents full model results for the entire sample. Coefficients are exponentiated and represent incident rate 
ratios (IRRs). Standard errors in parentheses. Coefficients of interest, which are the difference-in-differences estimates, are 
highlighted in bold.  CHT=Community Health Team = Treatment. FE = Fixed Effect. N=person-months. Year-Month implies 
month in a given year.  
 
*p<0.05 
**p<0.01 
***p<0.001 
 
 
 

ED visits Hospitalizations Inpatient cost Outpatient cost Professional cost Pharmacy cost Total cost
Treatment 1.163*** 1.167*** 1.334*** 1.095** 1.124*** 1.081* 1.169***

(0.0251) (0.0470) (0.101) (0.0344) (0.0211) (0.0376) (0.0407)
Post 0.801*** 0.854*** 0.879 0.853** 0.916*** 0.971 0.887**

(0.0211) (0.0393) (0.0797) (0.0417) (0.0203) (0.0460) (0.0388)
Treatment*Post 0.988 0.888* 0.790* 0.989 0.979 1.084 0.939

(0.0288) (0.0479) (0.0825) (0.0429) (0.0250) (0.0523) (0.0447)
# of CHT Visits 1.001* 0.998 0.998 1.003*** 1.001 1.002 1.000

(0.000661) (0.00115) (0.00188) (0.000743) (0.000476) (0.00106) (0.000796)
Age (in yrs) 0.991*** 1.009*** 1.009*** 0.997*** 0.995*** 1.017*** 1.005***

(0.000467) (0.000960) (0.00171) (0.000828) (0.000371) (0.000809) (0.000851)
Medicaid 1.284*** 1.345*** 1.109 0.783*** 1.021 0.868*** 0.916*

(0.0388) (0.0535) (0.104) (0.0276) (0.0213) (0.0351) (0.0350)
Medicare 1.244*** 2.038*** 1.979*** 0.979 1.468*** 0.640*** 1.259***

(0.0376) (0.0864) (0.193) (0.0412) (0.0453) (0.0295) (0.0569)
Dual Eligibles 0.972 0.959 1.167 1.213*** 1.673*** 1.522*** 1.435***

(0.0300) (0.0406) (0.114) (0.0505) (0.0492) (0.0739) (0.0656)
Female 1.036** 0.934** 0.919 1.056* 0.916*** 0.894*** 0.920***

(0.0136) (0.0215) (0.0450) (0.0229) (0.0109) (0.0205) (0.0210)
Alcohol or Drug Abuse 2.130*** 2.284*** 1.961*** 1.397*** 1.214*** 1.436*** 1.493***

(0.0293) (0.0541) (0.101) (0.0295) (0.0150) (0.0396) (0.0348)
Psychosis or Depression 1.383*** 1.243*** 1.009 1.200*** 1.487*** 1.276*** 1.173***

(0.0186) (0.0288) (0.0484) (0.0233) (0.0164) (0.0273) (0.0246)
Diabetes 1.142*** 1.347*** 1.467*** 1.411*** 1.323*** 1.716*** 1.451***

(0.0161) (0.0328) (0.0729) (0.0342) (0.0190) (0.0367) (0.0347)
Heart Diseases 1.883*** 2.345*** 2.804*** 1.798*** 1.550*** 1.105*** 1.910***

(0.0273) (0.0562) (0.137) (0.0433) (0.0191) (0.0314) (0.0482)
Pulmonary Diseases 1.317*** 1.177*** 1.090 1.196*** 1.206*** 1.334*** 1.175***

(0.0170) (0.0268) (0.0493) (0.0230) (0.0127) (0.0283) (0.0244)
Hypertension 1.305*** 1.046 1.077 1.179*** 1.086*** 1.153*** 1.082***

(0.0195) (0.0290) (0.0546) (0.0269) (0.0163) (0.0272) (0.0255)
ZIP Code-level poverty rate 1.012*** 1.002 1.003 1.001 0.994*** 0.990*** 0.997*

(0.000704) (0.00128) (0.00266) (0.00113) (0.000584) (0.00116) (0.00120)
Year-Month FE? YES YES YES YES YES YES YES
Constant 0.0558*** 0.00631*** 218.8*** 167.8*** 281.2*** 69.81*** 786.7***

(0.00616) (0.00126) (73.99) (23.37) (21.57) (7.968) (107.8)
N 289952 289952 268369 268369 268369 268369 268369



 

 
 
 

eAppendix Table 7: Full Model Results for Subgroup Type Low 

 
eAppendix Table 7 represents full model results for subgroup low. Subgroup low includes patients with 1-2 encounters (0-50 
percentile in terms of the number of encounters with the CHT program). Coefficients are exponentiated and represent incident 
rate ratios (IRRs). Standard errors in parentheses. Coefficients of interest, which are the difference-in-differences estimates, are 
highlighted in bold.  CHT=Community Health Team = Treatment. FE = Fixed Effect. N=person-months. Year-Month implies 
month in a given year.  
 
*p<0.05 
**p<0.01 
***p<0.001 
 
 
 
 
 
 
 
 
 

ED visits Hospitalizations Inpatient cost Outpatient cost Professional cost Pharmacy cost Total cost
Treatment 1.098 1.310* 1.615* 0.977 1.316*** 1.300** 1.295**

(0.0661) (0.147) (0.337) (0.0729) (0.0594) (0.108) (0.112)
Post 0.888** 0.902 0.963 1.003 1.010 1.124* 1.029

(0.0325) (0.0569) (0.111) (0.0488) (0.0310) (0.0616) (0.0634)
Treatment*Post 0.854*** 0.780** 0.638** 0.888* 0.895*** 1.080 0.847**

(0.0357) (0.0603) (0.0903) (0.0474) (0.0286) (0.0713) (0.0539)
# of CHT Visits 1.042 0.899 0.920 1.176** 0.861*** 0.846** 0.923

(0.0417) (0.0661) (0.123) (0.0612) (0.0246) (0.0436) (0.0507)
Age (in yrs) 0.989*** 1.007*** 1.007** 0.999 0.994*** 1.016*** 1.003*

(0.000647) (0.00133) (0.00211) (0.000914) (0.000517) (0.000892) (0.00122)
Medicaid 1.591*** 1.520*** 0.984 0.863** 1.302*** 1.487*** 1.064

(0.0524) (0.0835) (0.100) (0.0404) (0.0305) (0.0644) (0.0518)
Medicare 1.505*** 2.410*** 2.677*** 1.139** 1.514*** 0.842** 1.673***

(0.0567) (0.136) (0.311) (0.0572) (0.0425) (0.0449) (0.113)
Dual Eligibles 0.899** 0.890* 0.998 1.262*** 1.696*** 1.344*** 1.226**

(0.0346) (0.0506) (0.119) (0.0658) (0.0471) (0.0797) (0.0815)
Female 1.052** 1.010 0.818** 1.010 0.903*** 0.881*** 0.842***

(0.0189) (0.0323) (0.0505) (0.0268) (0.0133) (0.0236) (0.0246)
Alcohol or Drug Abuse 2.394*** 2.791*** 2.126*** 1.609*** 1.193*** 1.450*** 1.585***

(0.0448) (0.0921) (0.129) (0.0450) (0.0191) (0.0447) (0.0460)
Psychosis or Depression 1.504*** 1.327*** 1.289*** 1.281*** 1.512*** 1.214*** 1.279***

(0.0266) (0.0431) (0.0753) (0.0301) (0.0218) (0.0294) (0.0330)
Diabetes 1.284*** 1.424*** 1.335*** 1.278*** 1.309*** 2.180*** 1.433***

(0.0261) (0.0485) (0.0831) (0.0348) (0.0199) (0.0586) (0.0385)
Heart Diseases 1.880*** 2.240*** 2.701*** 1.668*** 1.744*** 1.393*** 1.951***

(0.0385) (0.0738) (0.166) (0.0523) (0.0344) (0.0492) (0.0674)
Pulmonary Diseases 1.451*** 1.237*** 1.061 1.319*** 1.066*** 1.265*** 1.149***

(0.0248) (0.0381) (0.0585) (0.0303) (0.0139) (0.0303) (0.0288)
Hypertension 1.310*** 1.073 1.002 1.252*** 1.137*** 1.137*** 1.071*

(0.0267) (0.0400) (0.0655) (0.0345) (0.0182) (0.0322) (0.0345)
ZIP Code-level poverty rate 1.013*** 1.001 1.004 1.002 0.993*** 0.999 1.001

(0.000977) (0.00175) (0.00347) (0.00146) (0.000875) (0.00144) (0.00168)
Year-Month FE? YES YES YES YES YES YES YES
Constant 0.0450*** 0.00461*** 153.7*** 170.3*** 276.1*** 43.25*** 652.9***

(0.00686) (0.00151) (71.25) (36.62) (27.44) (7.224) (126.3)
N 164128 164128 151854 151854 151854 151854 151854



 

 
 

eAppendix Table 8: Full Model Results for Subgroup Type Medium 

 
eAppendix Table 8 represents full model results for subgroup medium. Subgroup medium includes patients with 3-6 encounters 
(50 to 75 percentile in terms of the number of encounters with the CHT program). Coefficients are exponentiated and represent 
incident rate ratios (IRRs). Standard errors in parentheses. Coefficients of interest, which are the difference-in-differences 
estimates, are highlighted in bold. CHT=Community Health Team = Treatment. FE = Fixed Effect. N=person-months. Year-
Month implies month in a given year.  
 
*p<0.05 
**p<0.01 
***p<0.001 
 
 
 
 
 
 
 

ED visits Hospitalizations Inpatient cost Outpatient cost Professional cost Pharmacy cost Total cost
Treatment 1.446*** 1.014 0.788 1.665*** 1.536*** 1.252 1.080

(0.150) (0.202) (0.280) (0.234) (0.136) (0.166) (0.164)
Post 0.775*** 0.838* 1.012 0.764*** 0.956 0.706*** 0.907

(0.0396) (0.0739) (0.153) (0.0457) (0.0465) (0.0592) (0.0627)
Treatment*Post 1.055 0.997 0.902 1.058 0.902 0.965 0.918

(0.0632) (0.105) (0.173) (0.0813) (0.0473) (0.0871) (0.0782)
# of CHT Visits 0.940* 1.042 1.160 0.942 0.932*** 0.973 1.030

(0.0228) (0.0471) (0.0918) (0.0299) (0.0184) (0.0241) (0.0364)
Age (in yrs) 0.991*** 1.007*** 0.996 0.997* 0.994*** 1.011*** 0.995**

(0.000893) (0.00186) (0.00273) (0.00116) (0.000856) (0.00139) (0.00162)
Medicaid 1.319*** 1.437*** 1.150 0.705*** 1.023 1.121* 0.972

(0.0629) (0.115) (0.156) (0.0394) (0.0366) (0.0601) (0.0558)
Medicare 1.362*** 1.915*** 2.861*** 1.061 1.512*** 0.668*** 1.594***

(0.0750) (0.159) (0.418) (0.0666) (0.0585) (0.0451) (0.111)
Dual Eligibles 1.009 1.042 1.092 1.421*** 1.716*** 1.626*** 1.333***

(0.0565) (0.0876) (0.163) (0.0948) (0.0672) (0.114) (0.0977)
Female 0.973 0.912* 0.955 1.320*** 1.006 1.053 1.034

(0.0244) (0.0398) (0.0832) (0.0434) (0.0223) (0.0389) (0.0426)
Alcohol or Drug Abuse 2.187*** 2.289*** 2.709*** 1.675*** 1.201*** 1.548*** 1.687***

(0.0577) (0.106) (0.247) (0.0531) (0.0260) (0.0690) (0.0675)
Psychosis or Depression 1.398*** 1.288*** 1.006 1.310*** 1.344*** 1.052 1.002

(0.0355) (0.0607) (0.0790) (0.0396) (0.0284) (0.0346) (0.0387)
Diabetes 0.938* 1.308*** 1.846*** 1.337*** 1.262*** 1.956*** 1.566***

(0.0257) (0.0592) (0.148) (0.0440) (0.0254) (0.0684) (0.0570)
Heart Diseases 1.843*** 2.436*** 3.292*** 1.529*** 1.482*** 1.411*** 2.018***

(0.0522) (0.108) (0.300) (0.0548) (0.0387) (0.0530) (0.0967)
Pulmonary Diseases 1.197*** 1.327*** 1.231* 1.033 1.239*** 1.215*** 1.150***

(0.0300) (0.0600) (0.100) (0.0310) (0.0255) (0.0389) (0.0419)
Hypertension 1.408*** 1.109* 1.222* 1.419*** 1.113*** 1.154*** 1.176***

(0.0394) (0.0574) (0.108) (0.0494) (0.0246) (0.0443) (0.0441)
ZIP Code-level poverty rate 1.015*** 0.999 0.994 1.002 0.996** 0.993*** 0.995*

(0.00132) (0.00236) (0.00436) (0.00158) (0.00109) (0.00180) (0.00200)
Year-Month FE? YES YES YES YES YES YES YES
Constant 0.0758*** 0.00545*** 751.7*** 147.5*** 485.8*** 58.27*** 1260.9***

(0.0149) (0.00237) (431.5) (32.13) (107.8) (9.588) (356.8)
N 66632 66632 61550 61550 61550 61550 61550



 

 
 

eAppendix Table 9: Full Model Results for Subgroup Type High 

 
eAppendix Table 9 represents full model adjusted results for subgroup high. Subgroup high includes patients with >6 encounters 
(>75 percentile in terms of the number of encounters with the CHT program). Coefficients are exponentiated and represent 
incident rate ratios (IRRs). Standard errors in parentheses. Coefficients of interest, which are the difference-in-differences 
estimates, are highlighted in bold. CHT=Community Health Team = Treatment. FE = Fixed Effect. N=person-months. Year-
Month implies month in a given year.  
 
*p<0.05 
**p<0.01 
***p<0.001 
 
 
 
 
 

ED visits Hospitalizations Inpatient cost Outpatient cost Professional cost Pharmacy cost Total cost
Treatment 1.081 1.150 1.300 1.303*** 1.143*** 1.077 1.196**

(0.0484) (0.100) (0.196) (0.0751) (0.0391) (0.0637) (0.0821)
Post 0.838*** 0.969 1.053 0.984 0.954 0.922 0.943

(0.0443) (0.0832) (0.152) (0.0585) (0.0382) (0.0644) (0.0666)
Treatment*Post 0.952 0.909 1.201 1.055 0.999 1.570*** 1.209*

(0.0543) (0.0939) (0.207) (0.0722) (0.0397) (0.125) (0.0962)
# of CHT Visits 1.002** 0.999 0.996 1.000 1.000 1.001 0.998

(0.000758) (0.00139) (0.00245) (0.000788) (0.000553) (0.00160) (0.000949)
Age (in yrs) 0.989*** 1.007*** 0.999 0.992*** 0.997*** 1.013*** 0.999

(0.00101) (0.00192) (0.00268) (0.00111) (0.000669) (0.00119) (0.00150)
Medicaid 0.969 1.182 0.487*** 0.762*** 0.992 1.346*** 0.787**

(0.0709) (0.102) (0.0702) (0.0432) (0.0363) (0.0626) (0.0659)
Medicare 0.931 1.718*** 1.730*** 1.038 1.152*** 0.502*** 1.179

(0.0703) (0.155) (0.255) (0.0667) (0.0438) (0.0289) (0.100)
Dual Eligibles 1.151 0.958 1.521** 1.124 1.612*** 1.592*** 1.387***

(0.0846) (0.0887) (0.220) (0.0729) (0.0604) (0.0904) (0.114)
Female 1.049 1.162*** 0.803** 1.260*** 0.977 0.863*** 0.916*

(0.0310) (0.0515) (0.0671) (0.0411) (0.0188) (0.0318) (0.0375)
Alcohol or Drug Abuse 2.248*** 2.573*** 2.467*** 1.385*** 1.326*** 1.488*** 1.641***

(0.0574) (0.116) (0.213) (0.0451) (0.0262) (0.0631) (0.0667)
Psychosis or Depression 1.128*** 0.942 0.668*** 1.173*** 1.212*** 0.994 0.891**

(0.0330) (0.0431) (0.0540) (0.0388) (0.0228) (0.0357) (0.0349)
Diabetes 1.113*** 1.179*** 1.119 1.217*** 1.185*** 1.982*** 1.222***

(0.0288) (0.0539) (0.0858) (0.0392) (0.0213) (0.0627) (0.0452)
Heart Diseases 1.527*** 2.261*** 2.467*** 1.564*** 1.421*** 1.209*** 1.739***

(0.0410) (0.100) (0.197) (0.0545) (0.0275) (0.0460) (0.0720)
Pulmonary Diseases 1.362*** 1.149** 1.099 1.205*** 1.251*** 1.617*** 1.211***

(0.0333) (0.0523) (0.0839) (0.0366) (0.0213) (0.0555) (0.0424)
Hypertension 1.336*** 1.235*** 1.350*** 1.420*** 1.284*** 1.139*** 1.282***

(0.0468) (0.0704) (0.113) (0.0469) (0.0258) (0.0400) (0.0498)
ZIP Code-level poverty rate 1.003* 1.001 0.997 0.998 0.993*** 0.988*** 0.994**

(0.00139) (0.00254) (0.00412) (0.00182) (0.00104) (0.00178) (0.00208)
Year-Month FE? YES YES YES YES YES YES YES
Constant 0.106*** 0.00650*** 225.7*** 161.4*** 372.2*** 92.11*** 1123.2***

(0.0231) (0.00255) (103.5) (33.38) (44.07) (14.69) (209.0)
N 71505 71505 66029 66029 66029 66029 66029



 

 
 
 
Part G: Assessing the Differential Impacts of the Program 
We present results for our test to see the differential impact of the CHT program depending on 
when the participants participated. To test whether the program had differential impact among 
patients who participated in the program in 2017 or 2018 (late participants) versus those who 
participated in the program in 2014, 2015 or 2016 (early participants), we looked at the three-
way interaction between the intervention, the post-period, and late-early indicators. The 
estimates based on the three-way interaction are the triple difference estimates or the difference-
in-difference-in-differences (DDD) estimates. 
 
 

eAppendix Table 10: Triple Difference Estimates (Full Sample) 
 

Measure Estimate 95% CI p-value 

ED visits 0.966 (0.841,   1.108) 0.619 
Hospitalizations 0.987 (0.770,   1.264) 0.915 
Inpatient cost 1.484 (0.903,   2.438) 0.119 
Outpatient cost 1.266* (1.035,   1.548) 0.022 
Professional cost 0.985 (0.875,   1.108) 0.802 
Pharmacy cost 0.668** (0.525,   0.849) 0.001 
Total cost 1.168 (0.936,   1.458) 0.169 

eAppendix Table 10 shows adjusted difference-in-difference-in-differences (DDD) estimates for the overall study sample. The 
difference-in-difference-in-difference (DDD) estimate is the coefficient of the three-way interaction between intervention, the 
post period, and late indicator. Estimates as well as their corresponding 95% confidence intervals are presented in the form of 
Incidence Rate Ratios (IRRs). An IRR >1 indicates that the CHT program had a greater effect on late participants. ED = 
emergency department. A finer breakdown of the five different cost categories is included in part E in the supplemental digital 
content. Models include year-month fixed effects as well as robust standard errors (to correct for heteroscedasticity at the person 
level). 
 
*** p<0.001  
** p<0.01  
* p<0.05 
 
 

eAppendix Table 11: Marginal Effects (Overall) 
MEASURE Estimate 95% CI p-value 

ED visits -0.011 (-0.058, 0.036) 0.619 
Hospitalizations -0.002 (-0.019, 0.015) 0.915 
Inpatient cost 454.3 (-165.3, 1073.8) 0.119 
Outpatient cost 98.0 (6.8, 189.2) 0.022 
Professional cost -12.6 (-76.4, 51.1) 0.802 
Pharmacy cost -157.3 (-272, -42.5) 0.001 
Total cost 373.2 (-204.1, 950.4) 0.169 

Estimates for ED visits and hospitalizations are measured in terms of the # of visits per person per month while 
estimates for cost are measured in terms of the dollar amount per person per month. The difference-in-differences 
(DID) estimate represents the interaction between CHT status and post period status. ED = Emergency Department. 
The 95% confidence intervals (CIs) corresponding to the estimates are shown in parentheses. 



 

 
Part H: CHT Patient Identification Process and Services Offered 
 
In general, the Community Health Team (CHT) program works as an extension of primary care 
to address medical, socio-emotional, behavioral, and environmental health needs. A CHT 
consists of: (a) community health workers, (b) behavioral health provider, (c) peer recovery 
specialist, (d) Screening, Brief Intervention, and Referral to Treatment (SBIRT) screener, and (e) 
access to specialty consultants and referrals that help with legal, child/family, and nutrition 
aspects.   
 
G1: Patient identification/enrollment process 
 
• Step 1: A high-need patient is identified by a primary care provider (PCP) 
• Step 2: PCP determines, based on established criteria/guidelines, the patient’s eligibility for 

CHT support 
• Step 3: PCP refers the patient’s case to the CHT 
• Step 4: CHT staff review/assess the case 
• Step 5: CHT staff reach out to the client / patient 
• Step 6: CHT staff and the client / patient meet to discuss needs 
• Step 7: CHT staff and the client / patient agree upon a course of actions 
• Step 8: CHT staff provide services based on this agreed upon course 
 
G2: Established guidelines for patient identification/enrollment 
 
1. At least 3 ED visits or hospitalizations within the past 6 months;  
2. At least three uncontrolled chronic conditions (including diabetes, asthma, hypertension, 

depression, and others)  
3. High historical healthcare cost. The CHT program excluded patients whose conditions, such 

as cancers, cannot be managed with existing program resources 
 
G3: Example of services offered 
Below is a non-exhaustive list of the services offered through the Community Health Team 
(CHT) program: 
 
• Help make referrals to specialists  
• Assist patients with housing applications 
• Accompany patients to medical appointments 
• Help navigate patients with insurance 
• Provide support and psychoeducation 
• Equip with self-management skills 
• Connect with behavioral health provider 
• Help meet transportation needs through LogistiCare  
• Provide health literacy 
• Refer to appropriate pharmacy to optimize medication regime 
• Help complete Supplemental Nutrition Assistance Program (SNA) applications 



 

• Facilitate reconnection with family members 
• Help complete application for Long term services and supports (LTSS) 
• Help connect to Home Health Wellness Services 
• Coordinate with Certified Nursing Assistants (CNAs) to assist with the “ food shopping” and 

laundry 
• Facilitate church congregation for social / emotion support 
• Help with financial literacy and saving 
• Work to figure out an affordable medication regime  
• Make available a list of nearby food pantries 
• Provide guidance and coaching to show up for appointments and follow through PCP 

recommendations 
• Help connect to substance use support groups 
• Provide substance use treatment and recovery services 
• Coordinate with other service providers to ensure aligned treatment plan  

 
 
For additional details, please see:  

• https://www.ctc-ri.org/community-health-team-overview-results 
• https://eohhs.ri.gov/sites/g/files/xkgbur226/files/Portals/0/Uploads/Documents/SIM/Com

munityHealthTeamStateEvaluation-Final.pdf 
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