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Abstract

The Grady Heart Failure Program (GHFP), based in a safety-net hospital, is an outpatient
program that follows heart failure hospitalization. The 2018 GHFP added a community health
worker, patient liaison, and mobile integrated health home visits to reduce socioeconomic
barriers to treatment. Important outcomes for the GHFP included the program cost and patient
follow-up visits within seven days of hospital discharge. We calculated the difference in 30-day
related readmission between 2017 and 2018 to assess pre-post program effectiveness. Patient
follow-up visits within seven days increased from 63.7% in 2017 to 65.6% in 2018. Related
30-day readmissions declined from 15.5% in 2017 to 13.1% in 2018. Compared with 2017, the
incremental program cost per related 30-day hospital readmission averted was $7,955 in 2018. The
expanded GHFP is potentially cost-saving from the perspective of the hospital-provider based on
the inpatient cost saved from a heart failure readmission averted.
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Social determinants of health (SDOH) are social and economic factors that influence
health; they can influence the development of both cardiovascular disease (CVD) and

CVD mortality.! Social determinants of health are shaped by policies and/or environments
that support or inhibit health promotion for communities and populations.2 For example,
communities and populations can differ in access to social services, economic opportunities,
public transportation, grocery stores, and health care.? Social needs occur at the individual
level (e.g., not being able to afford medical care, not having reliable transportation

to medical appointments).2 Health care organizations are increasingly intervening on
patients’ social needs to address underlying SDOH disparities. Their aim is to improve
health outcomes and control costs over the long term.3~7 For example, accountable

care organizations often address transportation, food, housing, and financial strain and

may work with community organizations to address social needs.” With respect to the
social determinants of CVD health and outcomes, a recent review made recommendations
about future directions for clinicians, which included incorporating and monitoring SDOH
measures, identifying and engaging patients placed at an increased risk for poorer CVD
health and outcomes, and expanding clinical teams with staff dedicated to addressing social
needs.!

One way to expand clinical teams for social needs activities is to incorporate community
health workers (CHWSs). Community health workers can address social needs through
counseling, social support, and navigation of services.8 While there is robust evidence on the
cost-effectiveness of including CHW-nurse practitioner teams for behavioral interventions
to improve lifestyle and treatment adherence,® the evidence is limited for heart failure
patients. Simulation modeling suggests that offsetting payor health costs through CHWs
varies by health condition.19 Not knowing the costs and benefits can be a barrier to CHW
implementation in health care settings.10

The present study evaluated the before-after program effectiveness and program cost-
effectiveness of a heart failure clinical program that expanded SDOH activities, specifically
by including a CHW and other services to address social needs and improve treatment plan
adherence. The specific program is the Grady Heart Failure Program (GHFP), based in a
safety-net hospital that primarily serves a patient population experiencing socioeconomic
disadvantage.

The Centers for Disease Control and Prevention (CDC) used a systematic screening and
evaluability assessment that identified GHFP as a CVD management program that addressed
health equity and was ready for evaluation. The CDC initiated program evaluation in
September 2017. Economic evaluation was included as part of the overall evaluation to
estimate program costs and assess program cost-effectiveness and to provide feedback to the
GHFP on costs and benefits of their expanded activities and resources used. As health care
providers consider addressing social needs, evidence about the program’s cost-effectiveness
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can inform decision-making. This study also adds to the small body of evidence related

to economic evaluations of CHW social needs interventions for heart failure patients.11-13
Our case study also demonstrates a feasible approach to evaluation using hospital-provider
dashboards.

Expansion of the Grady Heart Failure Program (GHFP).

The GHFP is a hospital-funded outpatient program for heart failure patients following a
hospitalization at Grady Memorial Hospital, a public, safety-net hospital in Atlanta, GA.
Most GHFP patients are African American (92%) with an average age of about 60 years.
Most patients are covered by Medicaid or Medicare (77%) and some patients do not have
health insurance (17%). A third of the patients have no high school diploma or equivalent.14

The GHFP is an advanced practice provider-led heart failure clinic.1® Nurse practitioners
work with patients during the inpatient visit, during the transition to outpatient, and

in outpatient settings following hospital discharge. During the initial patient intake

session, the GHFP provides patient education, assesses clinical treatment barriers, provides
recommendations and referrals, and plans the transition to outpatient care.16:17

The GHFP includes activities to address socioeconomic barriers to treatment plan adherence,
and these activities have expanded over time (Figure 1). Since 2011, the GHFP provided
financial counseling and 30-day medication supply at no cost to the patient.18:19.20 |

2016, the GHFP received grant funding to provide transportation. Grady Heart Failure
Program worked with CommonCourtesy (CommonCourtesy, Inc., Atlanta, GA) to provide
Uber (Uber Technologies, Inc., San Francisco, CA) or Lyft (Lyft, Inc., San Francisco, CA)
rides to outpatient appointments; this activity was added for patients with transportation
barriers.21:22 |n 2018, the GHFP hired a full-time CHW as a permanent member of the
clinical team and also added a patient liaison. In addition, the GHFP worked with Grady
Mobile Integrated Health to provide home health visits for patients who were most in need
of these services.23 In mid-2018, the GHFP also began tracking social needs through Epic’s
Healthy Planet (Epic, Verona, WI), an electronic health record system module used for
accountable care and population health management.

The GHFP CHW conducts needs assessments and provides counseling and health education.
In general, a GHFP CHW time allocation for addressing patients’ social needs is: 5%
towards financial counseling, 15% towards transportation needs (e.g., assistance in arranging
rides, navigating public transportation), 10% towards mobile home visits, and 40% towards
linkages to other services.The patient liaison assists with follow-up calls, scheduling
appointments, and addressing other socioeconomic barriers. For example, the patient

liaison spends approximately 10% of their time arranging transportation for health care
appointments. It is important to note that other key clinical staff also address patients” social
needs.14
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Economic evaluation methods.

This evaluation estimated both program costs and program effectiveness to calculate the
short-term program cost-effectiveness of the expanded 2018 GHFP, compared with the
previous year without the expanded activities, from the perspective of the hospital-provider’s
budget.

GHFP costs.

Program costs were modeled and estimated using the best available information from the
GHFP, health system, and hospital records using an activity-based micro-costing approach
described in detail in a cost study published in 2021.14 The cost inputs, values, and data
sources are presented in Table 1. The cost analysis is presented in Table 2. Cost included
both labor and non-labor components. A majority of the GHFP total cost is for labor.14
Labor included personnel time of senior managers to operate the program (e.g., medical
director, population health director) as well as other important program staff (clinical

staff, CHW, patient liaison) and additional part-time staff (e.g., phlebotomy, front desk
support). Non-labor costs included facilities, equipment, supplies, program-related materials,
transportation ride service, and mobile integrated health home visits.14

Unit costs for the labor and non-labor components are from the original cost study that
used cost data collected during 2018 and 2019.14 The unit cost for labor is the sum of
salary, benefits (if applicable), and cost of training for full-time staff. Key staff were reported
for each year by the GHFP program manager in 2020. In both 2017 and 2018, key staff
included 4.5 full time equivalent (FTE) nurse practitioners, one FTE registered nurse, and
one FTE medical assistant. In 2018 a CHW and patient liaison were added and unit costs
for each staff were inputs. Labor costs were estimated using the number or proportion

of full-time staff multiplied by the unit costs. Non-labor costs included facilities and 144
mobile integrated health home visits based on hospital records, available from the previous
cost analysis.1# Other non-labor costs included equipment based on an inventory, supplies
based on invoices, and program-specific costs reported by GHFP staff.14 Total cost for the
transportation ride service for each year is based on invoices. We summed all labor and
non-labor cost components by calendar year to derive the total program cost for 2017 and
2018 assuming the number of GHFP patients in 2018 for both years (Table 2).

GHFP outputs and outcomes.

A primary outcome for the GHFP is heart failure-related hospital readmission. To lower
the risk of readmission, the GWTG® (Get With the Guidelines) program for heart failure
recommends that patients have a follow-up visit within seven days of hospital discharge.?*
Therefore, a program output is a GHFP follow-up visit within seven days of heart failure
hospital discharge and a short-term program outcome is related hospital readmission within
30 days. The percentage of follow-up visits conducted within seven days and 30-day
hospital readmissions were obtained from Grady Memorial Hospital from their electronic
medical record data dashboard in 2020 (Table 1).

To estimate the expected number of follow-up visits within seven days of a hospital
discharge and 30-day heart failure hospital readmissions, we multiplied the rates each year
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(2017, 2018) by the number of unique GHFP patients in 2018 based on program intake
conducted during the inpatient encounter. We estimated what would have occurred among
2018 GHFP patients in the expanded (program) year (2018) compared with the baseline
year (2017). The expected number of visits and readmissions in the program/baseline year
estimates the number of visits and readmissions that would have occurred in the program/
baseline year with the same number of unique patients across both years (Tables 1 and 3).

Program cost-effectiveness.

Results

We compared the expanded 2018 GHFP with the previous year without a CHW, patient
liaison, and mobile integrated health home visits to evaluate how program costs, follow-up,
and related hospital readmission changed. For program output and outcome evaluation,

we calculated the difference in expected number of follow-up visits within seven days

of hospital discharge,and in heart failure-related hospital readmissions within 30 days of
hospital discharge, in the expanded program year (2018) compared with the baseline year
(2017). This calculation was based on 2018 GHFP patients to assess pre-post program
effectiveness.24 The difference in total program costs between the two years is estimated as
the incremental program costs in 2018 compared with 2017 if the number of unique heart
failure patients in 2017 were the same as in 2018.

The program cost-effectiveness metric is the incremental program cost per 30-day hospital
readmission averted. The program cost-effectiveness metric was calculated by dividing
incremental program cost by program effectiveness, which was reported as incremental
program cost per heart failure-related hospital readmission in 2018 compared with 2017
(Table 3).

All program costs are reported in 2019 U.S. dollars as part of the original data collection.
For a discussion of the costs, all non-labor costs, including heart failure inpatient costs
from the literature, were standardized to 2024 U.S. dollars using the personal consumer
expenditures health care price indices.2526 Program labor costs were standardized to 2024
U.S. dollars by using the Employment Cost Index for wage and salaries for private industry
hospital workers.2” The CDC, Morehouse School of Medicine Institutional Review Board,
and Grady Research Oversight Committee reviewed and approved this activity as program
evaluation. This activity was reviewed by CDC and was conducted consistently with
applicable federal law and CDC policy.

The estimated total program costs were $1,230,421 (2019) and $1,403,019 (2019) for 2017
and 2018, respectively (Table 2). The largest component of the estimated program costs for
both years was for labor (92% for 2017 and 91% for 2018). Both labor and non-labor costs
increased in 2018. A key output of the GHFP is a follow-up visit within seven days of heart
failure hospital discharge, and this increased from 576 patients in 2017 to 593 patients in
2018. A short-term program outcome is related hospital readmission within 30 days, which
declined from 140 readmissions in 2017 to 118 readmissions in 2018.
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To assess the pre-post program effectiveness, Table 3 shows the estimated differences in key
program outputs and outcomes in 2018 compared with 2017. The estimated total program
cost increased by $172,598 in 2018 compared with 2017 with the addition of a full-time
CHW and patient liaison and additional variable costs. The estimated number of patients
meeting the GWTG® recommended follow-up within seven days of hospital discharge
increased by 17.121 and the 30-day heart failure related hospital readmissions decreased by
21.696 in 2018 compared with 2017.

Also shown in Table 3 are the program cost-effectiveness metrics. Compared with 2017, the
2018 estimated incremental program cost per related readmission averted was $7,955 (2019
$).

Discussion

The Grady Heart Failure Program (GHFP) is an outpatient program primarily serving
African American patients who are experiencing socioeconomic disadvantage. We estimated
the program cost-effectiveness of GHFP in 2018 compared with 2017, when the program
did not have additional resources to address social needs. The GHFP expanded social

needs activities over time to reduce socioeconomic barriers to treatment. The expansion
included hiring a full-time CHW, hiring a patient liaison, and providing mobile integrated
health home visits for patients, as needed, in 2018. For the 2018 program expansion, the
incremental cost per readmission averted was estimated at $9,639 (in present day 2024 $;
$7,955in 2019 $).

Based on the Health Care and Utilization Project and National Readmissions Database, the
average hospital costs per stay for heart readmissions for the same cause (heart failure)

was $15,663 (2024 $) for self-pay, $19,901 (2024 $) for Medicaid, $18,802 for Medicare,
and $31,548 (2024 $) for privately insured.28 The incremental program cost incurred per
hospital readmission averted by GHFP in 2018 compared with 2017 is less than one half

to more than one third of the inpatient expenditures that might have been incurred had the
readmission not been averted. This implies that the program could potentially achieve health
care cost-savings within the budget year, even based on a conservative estimate that only
includes hospital readmission costs averted.

There are disparities in heart failure outcomes for underserved populations.13 Other
evaluations of CHW social needs interventions that include heart failure patients show
improvements in health care outcomes.12: 13 For example, in Chicago, CHWSs provided
in-home and telephone support and observed a 89% decrease in heart failure-related
readmissions within the intervention cohort and no change within a matched comparison.13
A randomized control trial of a patient navigator care transition intervention demonstrated
differences in health care costs among older adults with heart failure or chronic obstructive
pulmonary disease. There was an average difference of approximately $2,000 less in hospital
payments during the 180 days post-discharge from the safety-net hospital between the
intervention and the control.12 Community health workers can help address social needs;
however, there is limited evidence on the cost and cost-effectiveness of these efforts,
especially for heart failure patients.
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One recent randomized control trial of a CHW program that provided tailored social support
for adult Medicaid or uninsured patients living in high-poverty neighborhoods with two or
more chronic conditions (diabetes, obesity, tobacco dependence, or hypertension) estimated
that for every $1 invested, $2.47 is returned to Medicaid within the fiscal year based on

the difference in inpatient visits between intervention and control patients.8 Similarly, the
present study suggests that for every $1 invested to address social needs through a CHW
and other efforts, approximately $1.60 to over $3 is potentially saved by Grady Memorial
Hospital through readmissions averted. A nurse-CHW team addressing heart failure alone
(9%), heart failure and diabetes (23%), or diabetes alone (68%) in the rural Midwest
estimated a $1.37 return on investment based on emergency department and inpatient
visits.11 The GHFP evaluation adds to the limited literature on real-world program cost
and cost-effectiveness analysis of a clinical program that addresses social needs of heart
failure patients with low incomes.

Our study has some limitations. First, our analysis only included health care costs saved
from readmissions averted. This most likely is an underestimate as it does not measure
other health care costs potentially saved due to improved health and lower utilization

that would be realized in the longer term. Second, we did not include the benefits from
addressing unmet social needs because data on beneficiaries and resolving unmet needs
were not tracked in the earlier years of the GHFP. Therefore, our analysis might not fully
capture the cost effectiveness of addressing social needs and improving health equity. Our
analysis is conservative and likely undercounts some of the cost and benefits of social
needs interventions. As health care organizations expand activities to address social needs
there remains a need to account for cost and benefits. Third, the GHFP serves a specific
patient population. Our findings are from a case study and may not be generalizable.
Finally, changes observed may not be attributable to the GHFP alone. While the GHFP
serves a patient population experiencing socioeconomic disadvantage and added social
needs activities, it is possible that other factors not accounted for in our analysis influenced
improvements in program outcomes.

Despite these limitations, our findings add to the literature on the cost-effectiveness of
programs addressing social services within clinical programs using hospital-based evaluation
data. This case study shows ways that clinical programs can reduce socioeconomic barriers
to treatment within the budget of the hospital-provider. Our case study also demonstrates a
feasible approach to evaluation using hospital-provider dashboards.
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March 2011: 30-day 2016: Added 2018: Added CHW, tracking social
medication supply, financial transportation rides patient Iiaisqn, and heoie \?ia Epic
counseling andctﬁ\r?vrzg)rarv MIH visits Healthy Planet

Figure 1.

Expansion of social needs activities, the Grady Heart Failure Program, 2011-2018.
Note:

CHW = community health worker; MIH = mobile integrated health.

Transportation rides and MIH visits are for patients most in need.

(a) Staffing of temporary CHW, funded through a different program, ended in November
2016.
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