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Background: Uncertainty about the financial costs and benefits of

community health worker (CHW) programs remains a barrier to

their adoption.

Objectives: To determine how much CHWs would need to reduce

emergency department (ED) visits and associated hospitalizations

among their assigned patients to be cost-neutral from a payer’s

perspective.

Research Design: Using a microsimulation of patient health care

utilization, costs, and revenues, we estimated what portion of ED

visits and hospitalizations for different conditions would need to be

prevented by a CHW program to fully pay for the program’s ex-

penses. The model simulated CHW programs enrolling patients

with a history of at least 1 ED visit for a chronic condition in the

prior year, utilizing data on utilization and cost from national

sources.

Results: CHWs assigned to patients with uncontrolled hypertension

and congestive heart failure, as compared with other common con-

ditions, achieve cost-neutrality with the lowest number of averted

visits to the ED. To achieve cost-neutrality, 4–5 visits to the ED

would need to be averted per year by a CHW assigned a panel of 70

patients with uncontrolled hypertension or congestive heart failure—

approximately 3%–4% of typical ED visits among such patients,

respectively. Most other chronic conditions would require between

7% and 12% of ED visits to be averted to achieve cost-savings.

Conclusion: Offsetting costs of a CHW program is theoretically

feasible for many common conditions. Yet the benchmark for re-

ducing ED visits and associated hospitalizations varies substantially

by a patient’s primary diagnosis.
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Common, chronic medical conditions are associated with
much of morbidity, mortality, and health care costs in

the United States.1,2 A small proportion of patients with
chronic medical conditions are responsible for a dispropor-
tionate fraction of costs, particularly costs associated with
emergency department (ED) visits and inpatient hospital-
izations.1,3,4 Some programs have employed community
health workers (CHWs) to help improve disease manage-
ment for patients with chronic conditions, potentially re-
ducing ED visits and hospitalizations. The CHW movement
has blossomed in an attempt to address social determinants
of health and provide culturally competent care for under-
served populations, often focusing on the prevention and
treatment of common chronic diseases. Typically, CHWs are
employed by primary health care practices to connect with
patients at their home or in other community sites, providing
health education; assisting with medication adherence, social
services, and appointments; and/or facilitating health-related
behavior change.5 Despite prior demonstration projects and
randomized trials revealing both improved medical outcomes
and cost-savings from CHW programs,6–8 uptake of CHWs
within primary care has been slow.9 Most CHW programs
are grant supported, with few sustainably funded by tradi-
tional payers, such as health insurance companies.10,11

Evidence from randomized trials reveals that CHW in-
terventions may decrease ED visits or hospitalizations for pa-
tients with asthma [hospitalizations: RR = 0.61 (0.45–0.83)],12

recently incarcerated patients with multiple chronic conditions
[annual ED visit: IRR = 0.49 (0.34–0.70)],6 and patients with
diabetes [ED visits: RR = 0.77 (0.59–1.00)].13 Nonrandomized
trials have reported reductions in ED visits or hospitalizations
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for patients with asthma14–18; hypertension, type II diabetes, or
heart failure19; and high utilizing patients with chronic con-
ditions.20,21 Effects of CHW interventions on health care uti-
lization, however, have been variable; although some CHW
interventions reduce utilization for patients with chronic con-
ditions, others have no effect when evaluated against a
randomized control population.22–25

Although reductions in utilization provides an im-
portant indicator of cost reduction and improvement in dis-
ease management, it does not answer a critical question for
many payers: what benchmark level of success must be
achieved in averting ED visits and associated hospital-
izations to render CHW programs cost-saving? A number of
programs have demonstrated that CHW interventions de-
crease overall costs for patients with asthma15,24; those with
hypertension, diabetes, or heart failure19; and high utilizing
patients with at least 1 chronic condition.26 These studies,
however, examined a limited number of chronic diseases and
varied in what expenses (such as supervision, training, and
overhead costs) they included when determining the cost of
the CHW program. Only 1 was conducted as a randomized
trial,24 and all based cost calculations on a single CHW
program, which may not provide cost benchmarks that are
generalizable to CHW programs in other settings.

Here, we sought to determine what levels of reduced ED
visits and associated hospitalizations are necessary for a CHW
program to be cost-neutral from the perspective of a payer that
funds both CHW costs at primary care clinics as well as ED
and hospitalization expenditures, as is typical under a global
budget. One of the primary goals of CHW programs is to
improve care for patients with chronic illness; 1 measure of
quality of care for ambulatory-sensitive conditions is to reduce
ED visits and hospitalizations.27 Using a previously validated
microsimulation model of health care utilization, costs, and
revenues,28,29 we estimated the degree to which ED visits and
associated hospitalizations would need to be prevented by a
CHW program to fully pay for the program’s expenses. We
focused on several key conditions that our literature review
suggested were common conditions for CHW engagement or
were key areas for future CHW engagement30–33: asthma,
congestive heart failure, type II diabetes, human im-
munodeficiency virus, hypertension, and substance use.

METHODS

Overview of the Design
We used a microsimulation model to calculate a single

outcome measure: the reduction in ED visits and associated

FIGURE 1. Model diagram. We simulate a national population of patients divided into state-representative populations for all 50
states and Washington DC. Patients are defined by demographic characteristics (age, sex, race/ethnicity, income), insurance
status, and ICD-9 diagnoses including comorbid conditions. On the basis of national ED utilization and associated inpatient
hospitalization rates specific to ICD-9 diagnoses, the simulated patients experience ED visits, associated hospitalizations,
and costs. Patients with at least 1 ED visit in the past year who had visited a primary care provider in the prior year were eligible for
enrollment into the panel of a CHW. We calculate what the lower rate of ED visits and associated hospitalizations would need to
be among patients assigned a CHW for the costs of the CHW program to be fully paid for by averted ED visits and hospitalizations.
See Table 1 for a summary of data sources. CHW indicates community health worker; ED, emergency department.
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inpatient hospitalizations among a panel of CHW patients
that would be necessary for a CHW program to be cost-
neutral. Cost-neutrality was defined by net costs over a 1-
year time horizon from the perspective of a payer that funds
both CHW costs at primary care clinics, as well as the ED
and hospitalization expenditures for patients eligible for the
CHW program. We used a microsimulation because this
model type simulates individual patients rather than an
average, overall population rate of disease and health care
utility. The microsimulation approach captures how different
patients have distinct probabilities of care utilization and cost
based on their demographics, insurance, and diagnoses, in-
cluding comorbidities.34 Figure 1 provides a conceptual di-
agram for the analysis. As shown in the Figure 1, we
simulated the rates of ED visits and hospitalizations before
and patients are assigned to a CHW. We assigned a CHW to
patients who had at least 1 ED visit related to their chronic
condition in the prior year. We then estimated what reduction
in the rate of ED visits and associated inpatient hospital-
izations would be needed to fully offset the costs of oper-
ating the CHW program.

Data Sources
Data on the panel sizes and costs of CHW programs

and the usual caseload of patients seen by a CHW, specific to
diagnosis, were obtained from the Massachusetts Department
of Public Health (Table 1); this was the only state-specific
data source in the model, because the authors were not aware
of a nationally representative source for these data.35 Data on
patient demographics and insurance status was from the US
Census.36 Data on diagnoses by demographics and insurance
status, rates of ED and inpatient hospitalization by diagnosis,
and associated costs were from the Agency for Healthcare
Research and Quality (specifically, the National ED and
National Inpatient files for the ED and inpatient utilization
rates, respectively, and the Medical Expenditure Panel Sur-
vey for costs, Table 2).37–39

Sampling Strategy
To simulate the national population, we simulated

state-representative populations for all 50 states and
Washington DC, defined by cohorts of <5, 5–13, 14–17,
18–24, 25–44, 45–64, 65–84, and above 84 years old, sex
(dichotomous), race/ethnicity (in standard Census catego-
ries of non-Hispanic white, non-Hispanic black, Hispanic,
and other), and income (expressed as a poverty income ratio
to correct for household size, in 5 standard categories of
<100% federal poverty level, 100%–138% FPL, 139%–
250% FPL, 251%–400% FPL, and >400% FPL) to match
current Census Bureau data for each state’s population.36

Individual patients are assigned a predicted insurance status
(private, Medicare, Medicaid/Children’s Health Insurance
Program, or self-pay) from the Census data based on their
demographic characteristics and state of residence, in-
corporating enrollment increases from the Affordable Care
Act.40 Using data from the Medical Expenditure Panel
Survey, individual patients were also assigned ICD-9 di-
agnoses (including all possible ICD-9 codes to capture
comorbidities) to match the frequency of diagnoses among

each demographic group by insurance status.39 To assign
simulated individuals these characteristics, we used a
Monte Carlo sample from the joint probability distributions
of the patient features using a copula function, which allows
the correlation between variables to be taken into account41

(ie, the correlation between specific demographics, in-
surance status, and diagnoses).

Given estimates of the frequency of ED visits and the
probability of inpatient hospitalization from the National ED
and National Inpatient datasets, respectively,37,38 we simu-
lated how often each patient would be likely to visit the ED
and be hospitalized, based on their specific diagnostic code
combination. This approach incorporates the impact of co-
morbidities on the heightened probability of ED visits and
hospitalizations. We linked this information to the cost of
each ED visit and, if the ED visit resulted in hospitalization,
the cost of inpatient hospitalization.39 The cost data were
specific to a patient’s demographic characteristics, insurance
status, state of residence, and ICD-9 diagnostic code(s).
These costs reflect payer expenses adjusted by geographic
practice cost index and refer to actual payments, rather than
visit-related charges. The model’s estimates of diagnosis
frequency, patient health care utilization, and cost were va-
lidated in a previous publication28 by ensuring that they
differed by <5% absolute error from estimates in the Na-
tional Ambulatory Medical Care Survey for each age-spe-
cific, sex-specific, race/ethnic-specific, and state-specific
population.

Benchmark Analysis
We performed 2 primary analyses.

Baseline Analysis
First, we estimated the expected costs of the caseload

before any impact of a CHW on the rate of ED visits or
hospitalizations. We calculated the typical ED visit rate and
associated rate of inpatient hospitalizations, with their as-
sociated costs, for a caseload of patients assigned to a
CHW, making these estimates specific to principal diag-
nosis or diagnosis group. The typical caseload for CHWs,
specific to each type of diagnosis, is specified in Table 1.

TABLE 1. Input Data for CHW Programs34

Input Mean Low High

Annual caseload by diagnosis
HIV 45 40.00 50.00
Asthma 70 60.00 80.00
Mood disorders 70 60.00 80.00
Diabetes 90 80.00 100.00
Heart failure 70 80.00 100.00
Uncontrolled HTN 70 80.00 100.00
Substance abuse 70 80.00 100.00

Supervisor salary $5289.60 $4531.20 $6048
CHW salary $42,480 $31,860 $53,100
Supplies $5000 $5000 $5000
Core training (once) $600 $400 $800
Ongoing training $375 $375 $375

CHW indicates community health worker; HIV, human immunodeficiency virus;
HTN, hypertension.

Medical Care � Volume 00, Number 00, ’’ 2016 Cost-neutral Benchmarks for Primary Care CHWs

Copyright r 2016 Wolters Kluwer Health, Inc. All rights reserved. www.lww-medicalcare.com | 3

Copyright r 2016 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



We considered only those diagnoses for which CHW lit-
erature currently suggests that CHWs are typically assigned
or are of interest for future placement30–32: poorly con-
trolled asthma, congestive heart failure, diabetes (type II),
human immunodeficiency virus with detectable viral load,
hypertension (uncontrolled or with cardiovascular compli-
cations), and substance use (a principal diagnosis including
alcohol abuse or dependence, opiate abuse or dependence,
or other substance abuse or dependence excluding tobacco).
Because comorbid conditions are included in the model, we
capture the heightened risk for ED visits and hospital-
izations among patients with comorbidities. Accordingly,
we capture overall visits for any condition among such
patients, no matter their primary diagnosis associated with
CHW program enrollment or their primary reason for the
ED visit or hospitalization.

Benchmark Analysis for Cost-Neutrality
Second, we estimated the absolute number of ED visits

and associated inpatient hospitalizations for panel of CHW
patients that would be necessary for a CHW program to be
cost-neutral. Patients who visited the ED at least once in the
prior year and had visited a primary care provider in the prior
year were included in the eligible pool. We assigned these
patients to a CHW based on their principal diagnosis for the
ED visit, and filled CHW caseloads to meet the typical an-
nual caseload of each CHW for each diagnosis, based on
caseload information from the Massachusetts Department of
Public Health (Table 1).35

Specific to each principal diagnosis, we estimated the
number of ED visits and associated inpatient hospitalizations
that must be averted for the CHW program to “break
even”—that is, financially pay for the CHW program costs
through offsets from averted ED visit and inpatient hospi-
talizations. Following national cost-effectiveness modeling
guidelines,42 a comprehensive accounting of total costs from
a payer perspective was taken into account, including on-the-
job training costs and material expenses associated with the

CHW program, which provides a conservative estimate of
per-CHW costs to set a “high threshold” for program ach-
ievement. These costs are summarized in Table 1. For the
purposes of presentation, all costs reflect utilization and as-
sociated costs per annum in 2015 US dollars, using the
Consumer Price Index to adjust for inflation.43

Sensitivity Analyses
We performed 3 sensitivity analyses to evaluate the

degree to which the “break even” benchmarks for CHW cost-
neutrality would change under alternative scenarios.

First, we examined what would happen if each ED visit
was associated with a different probability of inpatient hos-
pitalization than in the base-case scenario. In this scenario,
we recalculated the benchmark for cost-neutrality if CHWs
only eliminated lower acuity ED visits that had half of the
risk of associated hospitalizations, with a higher probability
of hospitalization for the remaining visits to reach the overall
baseline average rate of hospitalization. In a second sensi-
tivity analysis, we examined what would happen if CHWs
converted ED visits to primary care visits, to examine a
likely strategy for ED visit deferral. We incorporated the
typical cost of each primary care visit specific to the patient’s
demographics, insurance status, state of residence, and di-
agnosis per the Medical Expenditure Panel Survey.39 In a
third sensitivity analysis, we estimated how much our results
might change if patients with comorbid uncontrolled hy-
pertension and type II diabetes were to be assigned to a
CHW, given the high frequency of these 2 conditions as
comorbid diagnoses; we specifically wanted to examine the
impact of having these 2 diagnoses together a program in-
clusion criteria, versus the case where any patient with either
uncontrolled hypertension or type II diabetes would be eli-
gible for a CHW.

In all scenarios, probabilistic sensitivity analysis was
also conducted by rerunning the model 10,000 times, while
repeatedly sampling from the probability distributions
around all input data points, to estimate 95% confidence

TABLE 2. Utilization and Cost Estimates for Patients in CHW Panels

Monthly ED Visit

Probability Per

Person

Monthly Inpatient

Hospitalization

Probability Per

Person

Typical ED Costs

Per Visit Per

Person

Typical Inpatient Costs

Per Visit Per Person

Annual Cost of ED Visits and

Hospitalizations Per CHW

Panel

Condition Mean Low High Mean Low High Mean Low High Mean Low High Mean Low High

HIV 0.146 0.145 0.146 0.009 0.009 0.010 $490 $250 $731 $19,126 $18,254 $19,998 $134,237 $93,978 $181,533
Asthma 0.088 0.088 0.088 0.020 0.020 0.021 $1182 $697 $1668 $8847 $4196 $13,499 $236,486 $103,157 $405,656
Mood disorders 0.087 0.087 0.088 0.057 0.055 0.059 $916 $308 $1525 $5316 $5126 $5506 $411,930 $314,242 $524,678
Diabetes 0.086 0.086 0.086 0.057 0.055 0.060 $849 $683 $1015 $4304 $4055 $4553 $267,918 $288,113 $405,480
Heart failure 0.089 0.089 0.090 0.088 0.086 0.091 $933 $341 $1525 $11,412 $11,089 $11,735 $916,075 $899,580 $1,370,579
Uncontrolled HTN 0.084 0.084 0.084 0.072 0.069 0.076 $757 $670 $844 $11,673 $11,163 $12,183 $761,944 $663,588 $1,100,019
Substance abuse 0.085 0.085 0.085 0.030 0.030 0.031 $269 $151 $387 $5579 $5312 $5846 $104,231 $83,494 $127,269

The table lists typical rates and costs of ED visits and hospitalizations for patients with a history of at least 1 ER visit for each diagnostic condition and a visit to a primary care
provider in the past year—the criteria for CHW assignment in the model. Each diagnosis is considered separately. The rates and costs listed are typical from a caseload of CHW
patients, by diagnosis, before any benefits from the CHW program are incurred.

For the purposes of the model, HIV is restricted to persons with detectable viral load, hypertension to individuals with uncontrolled hypertension and/or complications of
hypertension, diabetes to type II diabetes with complications, and substance abuse to any principal diagnosis that is within the ICD range classified by the Centers for Medicare and
Medicaid as a substance abuse diagnosis (including alcohol abuse).

CHW indicates community health worker; ED, emergency department; HIV, human immunodeficiency virus; HTN, hypertension.
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intervals around our results based on the uncertainty in
model input data values.

All modeling was performed in the program R (v.
3.2.3, The R Foundation for Statistical Computing, Vienna).
The study was deemed exempt from human subjects research
ethics review by the Stanford University IRB.

RESULTS

Baseline Analysis
We estimated the typical costs of a CHW program to

be $47,800 per year per CHW (95% CI, $42,200–$65,300) in
2015 US Dollars, including salary, overhead, initial training,
and annual continuing education. We estimated that the ED
and inpatient hospitalization costs associated with a typical
CHW caseload would vary by principal diagnosis of the
patient. Table 2 summarizes the typical ED visit and in-
patient hospitalization rates and costs incurred by each pa-
tient assigned to a CHW, by principal diagnosis or diagnosis
group; these costs reflect the expected costs per patient be-
fore any impact of a CHW on the rate of ED visits or hos-
pitalizations.

Because the overall cost estimates include utilization
and cost by diagnosis, as well as different risks of inpatient
hospitalization given an ED visit, each diagnostic category
had widely varying costs. For example, although substance
use disorders were common and resulted in frequent ED
visits, the cost of each ED visit and the probability of in-
patient hospital admission was lower than for stroke. Hence,
the total cost for a caseload of patients with substance use
disorders was still lower than for a caseload of patients with
stroke, given the high probability and cost of recurrent in-
patient hospitalization among patients with stroke versus the
lower frequency of their ED visits.

Benchmark Analysis for Cost-Neutrality
Figure 2 illustrates the estimated benchmark number of

ED visits and subsequent hospitalizations that a CHW must
prevent for the payer of the CHW program to “break even”
and achieve cost-neutrality. As shown in Figure 2A, some
conditions such as asthma may require more ED visits to
compensate for the cost of the CHW, as the cost of the ED
visit and the probability of inpatient hospitalization may be
lower than for other conditions. For example, a CHW who
specializes in asthma (and has 70 patients enrolled) would
need to prevent about 14 ED visits (or 15% of the ED visits),
of which 23% would be expected to result in a hospital-
ization. By contrast, a CHW who specializes in heart failure
(and has 70 patients enrolled) would need to prevent about 4
ED visits (or 3% of the ED visits), of which over 90% would
be expected to result in a hospitalization. Figure 2B illus-
trates the same data in terms of the percentage of visits from
a caseload that must be averted from an ED visit to achieve
cost-neutrality, accounting for the differential visit rate
across diagnoses.

As shown in Figure 2, to achieve cost-neutrality, 4–5
visits to the ED would need to be averted per year by a CHW
assigned a panel of 70 patients with uncontrolled hyper-
tension or congestive heart failure—which is 3%–4% of

typical ED visits among such patients, respectively. Most
other chronic conditions would require between 7% and 21%
of ED visits to be averted to achieve cost-neutrality. By
contrast, CHWs assigned to assist patients with a primary
substance abuse diagnosis would need to avert the greatest
number of visits (23 visits per panel, or 37% of ED visits) to
achieve cost-neutrality.

Sensitivity Analyses
In our first sensitivity analysis, we examined changes

to the cost-neutrality benchmark if CHWs only eliminated

FIGURE 2. Benchmarks for cost-neutrality. The minimum
number of ED and associated inpatient hospitalizations from a
typical CHW caseload that must be prevented to fully pay for the
CHW program: (A) in terms of the number of ED visits and (B) in
terms of the percent of ED visits. In each case, we assume no
change in the probability of inpatient hospitalization given an ER
visit for each given condition. Each diagnosis is considered sep-
arately; 95% confidence intervals from 10,000 repeated samples
from the input data are reflected as error bars. CHW indicates
community health worker; ED, emergency department.
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lower acuity ED visits that had half of the risk of associated
hospitalizations, with a higher probability of hospitalization
for the remaining visits. As shown in Figure 3A, the number
of ED visits that must be averted was generally inflated by
1.7 times above the base-case simulation, because a greater
number of lower acuity ED visits had to be averted to pay for
the CHW program costs.

In our second sensitivity analysis, we estimated the
benchmarks if CHWs converted ED visits to primary care
visits. As shown in Figure 3B, the number of ED visits that
must be averted is generally inflated by 1.1 times above the
base-case simulation to pay for the primary care visits.

Finally, we estimated the benchmarks if patients with
both uncontrolled hypertension and diabetes were eligible for

FIGURE 3. Sensitivity analysis around the benchmarks for cost-neutrality. The minimum number of ED and associated inpatient
hospitalizations from a typical CHW caseload that must be prevented to fully pay for the CHW program: (A) in terms of the
number of ED visits, if CHWs only eliminated lower acuity ED visits that had half of the risk of associated hospitalizations, with a
higher probability of hospitalization for the remaining visits to reach the overall baseline average rate of hospitalization; (B) in
terms of the percent of ED visits, if CHWs only eliminated lower acuity ED visits that had half of the risk of associated hospital-
izations, with a higher probability of hospitalization for the remaining visits to reach the overall baseline average rate of hospi-
talization; (C) in terms of the number of ED visits, if deferred ED visits are converted to primary care visits, incorporating the
distribution of cost of primary care visits by diagnosis; and (D) in terms of the percent of ED visits, if deferred ED visits are
converted to primary care visits, incorporating the distribution of cost of primary care visits by diagnosis. Each diagnosis is
considered separately; 95% confidence intervals from 10,000 repeated samples from the input data are reflected as error bars.
CHW indicates community health worker; ED, emergency department.
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a CHW. When isolated to these particularly high-risk pa-
tients, the percent of ED visits that would need to be averted
to achieve cost-savings would lower to just 3% to reach the
cost-neutrality benchmark.

DISCUSSION
We sought to answer a critical question for many

payers: what benchmark level of success must be achieved
in averting ED visits and associated hospitalizations to
render CHW programs cost-saving? We estimated the re-
duction in ED visits and associated hospitalizations neces-
sary for a CHW program to be cost-neutral from the
perspective of a payer who funds both CHW program costs
and ED and hospitalization expenditures. We found that
offsetting the costs of a CHW program would be theoret-
ically feasible (always <100% of current ER visits among
typically selected patients) for the chronic conditions to
which CHWs are typically assigned. Yet the benchmark
level of reduction in ED visits and associated inpatient
hospitalizations would vary substantially by the primary
diagnosis for a patient.

This study adds significant knowledge to the existing
literature on CHW programs, and particularly provides critical
information to payers that can be used for making decisions on
appropriate payment models. Given the variability in the ef-
fects of CHW programs on health care utilization, and the
wide range of diagnoses potentially amenable to CHW in-
tervention, it is important to note that from a cost-benefit
analysis standpoint, common cardiovascular conditions may
offer the greatest opportunity to achieve cost-savings, as they
require CHWs to avert the lowest number of ED visits. Our
study also suggests the data published from studies on patients
with type II diabetes,13 asthma,14–18,44 and hypertension19

would suggest that CHWs are capable of achieving cost-
neutrality for these conditions as well, by passing the bench-
marks we estimated here. In addition to establishing such
benchmarks, our study also adds the important tool of mi-
crosimulation modeling to the broader literature on CHWs.
Our use of a microsimulation technique is advantageous over
older Markov cohort modeling techniques, which are only
able to simulate the average rate of disease or health care
visits in a population, ignoring the fact that some patients (eg,
those patients to whom CHWs would typically be assigned)
are often in most need of assistance and commonly utilize the
most health care resources. Older modeling strategies may
underestimate the benefits of CHW programs and over-
estimate the benchmark required to achieve cost-neutrality.

As with any analysis based on simulation modeling,
our study conclusions are bounded by the limitations of the
data used for modeling. First, we limited our analysis to
patients with a history of at least 1 ED visit in the prior year
who also visited a primary care provider in the prior year.
This criterion may vary among CHW programs, and in
general, the selection of patients without such a history
would render it more difficult for CHW programs to become
net cost-neutral or cost-saving, as more general patient
populations would have a low rate of expected ED visits or
admissions. Conversely, our model can only accommodate

simulations of patient groups that are clearly identified and
have sufficiently stable sample size in our input data sources
to precisely characterize their rates of ED visits and asso-
ciated hospitalizations. Patients in many demographic cate-
gories (eg, recent immigrants, rural patients) may benefit
from CHW programs but not identified in the data. Second,
we did not account for the costs of hospitalizations that did
not occur through the ED (ie, direct admissions), which re-
flect a minority of admissions. We also did not account for
other cost-savings that may result from CHW programs,
including reductions in “no shows,” urgent care visits, or use
of emergency medication. Excluding these potential savings
may make our benchmarks a conservative estimate of re-
ductions needed for cost-neutrality. Third, we adopted esti-
mates of cost of CHW program administration from personal
communications with administrators at the Massachusetts
Department of Public Health, where the regional price parity
for personnel costs for service delivery is slightly higher (at
most, 1.1 times) the national average, making our estimates
of the cost of personnel slightly high on average, and
therefore making our benchmarks conservative.45

Our findings highlight a number of directions for future
investigation. First, given the variability in benchmark out-
comes across diagnoses, researchers should continue to eval-
uate the most effective strategies for CHW interventions among
patients with a broader range of chronic conditions to under-
stand what intervention characteristics and patient caseloads
facilitate improved health outcomes and cost-savings. Second,
because the challenges faced in financing CHWs are similar to
those faced in financing other members of the primary care
team who are not currently reimbursed through the standard
fee-for-service model (eg, social workers, pharmacists, etc.),
benchmarking analyses for cost-neutrality should be conducted
for a broader range of primary care team members.

Overall, our results suggest that although CHW services
are generally not billable under a fee-for-service payment
systems, global health care spending and budgeting would
potentially allow CHW programs to achieve cost-neutrality or
cost-savings. Our model offers the opportunity to compare
CHW program data against a national benchmark, which can
assist programs to develop meaningful targets and track
progress toward the goal of achieving cost-neutrality through
reducing avoidable ED visits and hospitalizations associated
with chronic medical conditions.
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