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Abstract
Objective: To describe the cost of integrating social needs activities into a health 
care program that works toward health equity by addressing socioeconomic barriers.
Data Sources/Study Setting: Costs for a heart failure health care program based in a 
safety- net hospital were reported by program staff for the program year May 2018– 
April 2019. Additional data sources included hospital records, invoices, and staff survey.
Study Design: We conducted a retrospective, cross- sectional, case study of a program 
that includes health education, outpatient care, financial counseling and free medica-
tion; transportation and home services for those most in need; and connections to 
other social services. Program costs were summarized overall and for mutually exclu-
sive categories: health care program (fixed and variable) and social needs activities.
Data Collection: Program cost data were collected using a activity- based, micro- 
costing approach. In addition, we conducted a survey that was completed by key 
staff to understand time allocation.
Principal Findings: Program costs were approximately $1.33 million, and the annual 
per patient cost was $1455. Thirty percent of the program costs was for social needs 
activities: 18% for 30- day supply of medications and addressing socioeconomic bar-
riers to medication adherence, 18% for mobile health services (outpatient home vis-
its), 53% for navigating services through a financial counselor and community health 
worker, and 12% for transportation to visits and addressing transportation barriers. 
Most of the program costs were for personnel: 92% of the health care program fixed, 
95% of the health care program variable, and 78% of social needs activities.
Discussion: Historically, social and health care services are funded by different systems 
and have not been integrated. We estimate the cost of implementing social needs activities 
into a health care program. This work can inform implementation for hospitals attempting 
to address social determinants of health and social needs in their patient population.
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1  | INTRODUC TION

In the United States, cardiovascular disease (CVD) is the most 
prevalent chronic health problem and the leading cause of mortal-
ity among adults in 2016.1 CVD is estimated to cost $351.2 billion 
annually, of which the associated direct cost for health services is 
$213.8 billion (average annual, 2014 to 2015).1 A substantial portion 
of CVD costs are for heart failure. Direct costs, such as hospitaliza-
tion, account for 68% of the $30.7 billion annual heart failure cost.2

CVD disproportionally affects lower socioeconomic populations 
and some racial and ethnic minorities. Socioeconomic status, race/
ethnicity, and cardiovascular health are linked in several ways. Lower 
socioeconomic status is associated with a higher risk of CVD and 
heart failure, and non- Hispanic Black populations are at a higher risk 
of CVD and have a higher incidence of heart failure.3- 6 There are 
also differences in outcomes with socioeconomic status leading to 
more heart failure- related hospitalizations, readmissions, and mor-
tality, and non- Hispanic Black populations experience higher CVD 
and heart failure mortality compared to non- Hispanic white popula-
tions.5- 8 Some of the disparities in CVD between non- Hispanic Black 
and non- Hispanic white groups may be caused by CVD behavioral 
risk factors and stress that are shaped by socioeconomic status and 
environmental conditions (eg, lack of access to healthy food and safe 
places for recreation, crime).8 In particular, many structural barriers 
are a result of historical patterns that include social policies, neigh-
borhood segregation, and institutional racism.9

Non- Hispanic Black populations in the United States experience 
an earlier onset of CVD, and this has implications for prevention and 
health care.8 In addition, health care system use differs by race, eth-
nicity, and income, and this can lead to lower quality care for low in-
come and minority populations.10 For example, Medicare data show 
that hospitals with a high proportion of African American patients 
are also serving more patients who are poor, and these hospitals 
tend to have fewer nurses per patient days and lower performance 
on quality measures.11 Improving primary, secondary, and tertiary 
prevention of risk factors and cardiovascular events can decrease in-
equities and may reduce inpatient and emergency health care costs.

There is a growing awareness that it is not just access to and 
the provision of quality health care that shape health care out-
comes. A recent report from the National Academies “Integrating 
Social Care into the Delivery of Health Care: Moving Upstream to 
Improve the Nation's Health”12 notes that social determinants of 
health (SDOH) impact health care outcomes. SDOH are shaped by 
the social and economic conditions and include the neighborhood 
and the built environment, transportation, housing, education, and 
income.13 Health care providers are increasingly involved in improv-
ing the underlying conditions that affect community health and by 
addressing the social needs and risk factors of their patients.12,14,15 
Targeted SDOH activities for patients have included housing, em-
ployment, education, economic security, personal safety, child care, 
food security, and legal issues.13,16 Among a sample of accountable 
care organizations (ACO), the most common social needs addressed 
included transportation (95% of ACOs), food (86%), housing (77%), 

and economic hardship (36%) with many partnering with commu-
nity organizations to provide social services.15 Among interventions 
implemented in Medicaid managed care organizations, a major-
ity integrated more services to address both social and medical 
needs through teams that include case managers, social workers, 
and community health workers (CHWs). Some programs observed 
reductions in emergency department visits and hospital admis-
sions.16 A small number of studies show that CHWs improve the use 
of appropriate health care services17,18 and reduce morbidity and 
mortality for CVD and reduce health disparities when focused on 
minority communities.19 Transportation is a SDOH that is a well- 
documented barrier to medical care.20,21 Transportation interven-
tions have demonstrated improvements in medical appointment 
show rates22- 25 and providing rides may be cost saving;26 although, 
more work in this area is needed.22,27 Meeting social needs for pa-
tients (through, eg, social services, transportation, home visits) may 
improve health, reduce hospital readmission, and decrease health 
care costs.28- 33 The present paper adds to this literature by inform-
ing the implementation of social needs activities in hospital settings. 
Using a case study, we provide a description of the cost components 
of a health care program within a safety- net hospital that works to-
ward health equity through social needs activities for their heart 
failure (HF) patients.

1.1 | Program description

The Grady Heart Failure Program (GHFP) is a hospital- funded health 
care program using a multidisciplinary approach that seeks to pro-
vide high- quality care to HF patients through a variety of initiatives 
that include addressing socioeconomic barriers to treatment plan 
adherence. The program was launched in 2011 to improve health, 
reduce hospital readmissions, and decrease hospital length of stay 
and the use of emergency departments. Since the launch, 30- day 
readmission has declined 23% and the program indicates positive 
improvements.34- 37 The GHFP is based in the Grady Health System 
(GHS), a public safety- net hospital located in downtown Atlanta, 
Georgia.

What This Study Adds

• We conducted a cost analysis of the Grady Heart Failure 
Program (GHFP) to better understand what it costs to 
integrate social needs activities into clinical care.

• The GHFP, a hospital- funded outpatient program, allo-
cated 30% of the program cost to addressing social and 
economic barriers.

• This work may serve as a resource to guide other health 
care systems providing outpatient care following a hos-
pitalization and seeking to address socioeconomic barri-
ers to treatment plan adherence and health equity.
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GHS patients are eligible for the GHFP if they have a docu-
mented diagnosis of heart failure and an absence of other major 
medical problems that might limit survival and the ability to attend 
the heart failure clinic. Patients range in age from 23 to 99 years 
with an average age of 60. Nearly 40% are female, 92% are African 
American, nearly 77% were insured by Medicaid or Medicare, and 
17% were self- pay as the primary payer. Among those reporting 
highest degree earned, a third report no degree and almost half have 
a high school diploma or GED. GHFP participants receive an initial 
consult from one of the GHFP advanced practice providers (APPs; 
nurse practitioners). The APPs provide patient education, plan the 
transition to outpatient care, and conduct post- discharge follow- up 
calls within 72 hours and an outpatient clinic visit within 7 days of 
discharge. Ancillary staff provide inpatient care and other services.

As shown in Figure 1, five core strategies address the social and 
economic challenges of the GHFP population. Starting in the Spring 
of 2018, patient social needs are tracked through the Healthy Planet 
module of Epic. Different questions on social support, housing, fi-
nancial strain and problems, transportation, and other concerns are 

asked using the care management tool based on the type of visit. 
Key social needs were tracked/available for 63%- 66% of the 916 
patients within 6 months of the consult, cross- sectionally, and are 
reported in the following sections.

For the first strategy, the GHFP partnered with the GHS phar-
macy to cover the cost of the initial 30- day medication supply to 
aid in the financial burden of adhering to a medication regimen.38- 40 
GHFP staff also help patients identify affordable options for their 
medication supply. Thirty- five percent of participants report the 
inability to afford medications. Financial counselors can assist pa-
tients who have difficulty paying for medical care.41 For the second 
strategy, Grady financial counselors assess financial status to access 
future medical and social services from the GHS. Financial coun-
selors are also familiar with other resources that patients may be 
eligible for including disability, food stamps, Medicaid, or Veteran's 
Administrations benefits. Fifty- one percent report financial prob-
lems and nearly all of the patients have a financial counseling session.

Transportation can be a financial and physical challenge leading 
to delayed or missed medical care.20,21,42,43 Forty- nine percent of 

F I G U R E  1   The Grady Heart Failure Program's theory of change in response to barriers to health equity [Color figure can be viewed at 
wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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participants experience transportation issues. For the third strat-
egy, there are three methods the GHFP uses to help patients access 
transportation for continuity of care:

1. Transportation covered by insurance: Some insurers, such as 
Medicaid provide subsidized transportation to appointments.

2. Public transit: In Atlanta, patients with low income can qualify for 
half- fare cards to use public transit; and patients with limited mo-
bility can also qualify for rides to transit stops.

3. Ride services: The GHFP partners with a local ride service, 
Common Courtesy, to provide Uber/Lyft rides to and from ap-
pointments. This service is offered at no cost to GHFP participants 
who are most in need of transportation to medical appointments.

Transportation issues that get resolved through insurance, pub-
lic transit, and calling family are not tracked but 94 rides through 
Common Courtesy were provided for this program year.

The fourth strategy addresses patients who cannot travel due 
to additional mobility challenges by providing home health vis-
its through Grady Mobile Integrated Health (MIH) services.31,44 
The MIH program includes clinicians that partner with Grady EMS 
paramedics. These visits allow staff to provide care, medication as-
sistance, and education to patients, review discharge instructions, 
reconnect patients with primary care, and connect patients with ad-
ditional resources.

The last strategy maximizes the resources available to GHFP par-
ticipants through a community health worker (CHW).17- 19 The GHFP 
CHW integrates culturally competent strategies and builds patients’ 
self- sufficiency through a range of activities, including counseling, 
connections to food banks and government programs, religious 
services, housing support, health education, and more. The CHW 
conducts in- hospital needs assessments and meetings with GHFP 
patients and further assessment at outpatient clinic appointments.

The GHFP aims to improve adherence to a medical plan through 
follow- up and by addressing the needs of their patients. Of the five 
strategies, all new patients receive the 30- day medication supply 
and are eligible for sessions with the CHW. The CHW works with 
approximately 25% of patients. The CHW assists with transporta-
tion 20- 25 times per month, although, additional staff may help to 
address transportation issues. The remaining 3 strategies are based 
on need.

The Get With The Guidelines® (GWTG) program was launched 
to improve hospital care. Institutions collect data for key GWTG® 
performance metrics on eligible patients or a random sample of 
eligible patients (if a larger volume institution). The GWTG® pro-
gram for heart failure recommends that patients have a follow- up 
visit within 7 days of discharge as it is associated with a lower risk 
of hospital readmission. They also recommend that this is scheduled 
by the time of discharge and that a post- discharge evaluation is con-
ducted within 2- 3 days. Heart failure patients with a primary diagno-
sis of heart failure are included in follow- up metrics and secondary 
diagnosis patients are optional.45 Chart reviews were conducted by 
Grady and follow- up information was available for 860 of the 916 

patients and 810 were eligible for inclusion in the performance met-
rics. Medical reasons and patient refusal may impact eligibility. Of 
the eligible, nearly everyone was scheduled for a follow- up appoint-
ment by time of discharge (99.5%), 93.5% had a follow- up call or 
post- discharge evaluation within 3 days, and 61.0% had a follow- up 
visit within 7 days of discharge. While not everyone returned within 
7 days, nearly all of the eligible patients had a follow- up visit within 
14 days. These rates are an increase from prior years and may be 
higher than what has been reported in the literature; however, are 
not necessarily comparable.46- 51

Historically, social and health care services are funded by dif-
ferent systems and have not been integrated.12 We focus on a cost 
analysis of GHFP to answer the following question: What does it 
cost annually for a safety- net hospital to advance health equity by 
using a health care intervention that integrates social needs activi-
ties into clinical care?

2  | METHODS

We conducted the evaluation from the perspective of a hospital 
or health care facility program. We used an activity- based, micro- 
costing approach to estimate the program's component costs. 
Micro- costing involves the direct enumeration and valuation of each 
input consumed in operating a program.52,53

2.1 | Cost data collection

Cost data collection for the May 2018- April 2019 program period 
began during initial in- person site visits in the Fall of 2018. Guided 
by the site visits, the cost data collection template and a staff survey 
were developed. We developed the template in Excel (Microsoft) 
based on standard costing forms54 and public templates55 and tai-
lored for the GHFP by referring to program documents. We used 
the cost template to collect data through an iterative process from 
October 2018 to October 2019. Throughout the process, GHFP staff 
provided data and the data were discussed during monthly project 
meetings that included the GHFP manager. GHFP staff were sent 
questions before each meeting. In addition, the evaluation team con-
ducted in- person site visits and corresponded by e-mail to complete 
the data collection and verify the data collected.

The cost template captured the unit quantities and unit costs, 
when available, of each labor and nonlabor resource used in the pro-
gram. Labor costs included the full- time core program staff (ie, nurse 
practitioners/RN, medical assistants, program manager, CHW) and 
the part- time staff supporting the program (medical director, IT, and 
other medical support). Nonlabor costs included supplies and ma-
terials, such as the Heart Failure Guides and home medical supplies 
(eg, pillboxes, blood pressure cuffs); staff training and education; 
equipment (eg, computers, medical equipment); and facilities costs.

Because there was no cost center or separate budget, cost in-
formation reflects expenses to the program, estimates based on 



478  |    
Health Services Research

MACLEOD Et AL.

expenses to GHS, and best estimates provided by GHFP staff. The 
GHFP referred to program and hospital records and input from rele-
vant Grady staff. In some cases, we referred to outside sources. The 
data sources for each category are described in Table 1. For labor 
costs, we primarily used actual staff salaries, except for one role, 
where this information was not available. We added 25% benefits 
for full- time employees. Some positions were contract or part- time 
and ineligible for benefits. The facility cost included maintenance 
and utilities reported by GHS. This was determined by taking the 
overall facility cost at the main GHS and applying it to the propor-
tion of the space occupied by the program. Equipment was inven-
toried by GHFP staff and valued by online average market prices 
as invoices were not available. For program supplies and materials, 
we used the expenditures provided by the GHFP staff and their 
estimates of units used. Prescription costs for the free medication 
reflect what the GHS pharmacy pays on the basis of an average of 
a random sample of charts abstracted (n = 9). Transportation costs 
were determined from invoices and staff time for assisting with 
transportation needs. MIH home visits included vehicle costs and fa-
cilities to support operating and maintaining vehicles; overhead for 
insuring and operating service; medical supplies; and GHS person-
nel, including nurse practitioners and drivers. These were estimated 
using GHS records.

2.2 | Annuitizing equipment and certification

As the upfront cost for equipment covers more than the 1- year pro-
gram period reported in the present paper, we annuitized the equip-
ment expenditures. To do this, the useful life of the equipment was 
determined by using guidance from the Internal Revenue Service 
(IRS): work stations (10 years), laptops and computers (6 years), print-
ers (6 years), and phones (10 years).56 GHFP replaces blood pressure 
monitoring equipment approximately every 5 years so this was used 
as the useful life. Using the straight- line method for depreciating the 
equipment over the useful life, the scrap value or value after the use-
ful life was calculated. Depreciation rates by year for the recovery 
period were determined from the IRS guidance on how to depre-
ciate property.56 Then, the scrap value was discounted using a 3% 
rate and subtracted from the original purchase price.57 The value 
of the equipment for its useful life was then divided by an annu-
ity factor with the 3% discount factor.58 The present value annu-
ity factors used were 4.5797 for 5 years of useful life, 5.4172 for 
6 years of useful life, and 8.5302 for 10 years of useful life.57 The 
Joint Commission's Certification in Heart Failure is renewed every 
2 years so the cost of the certification was divided by 2.

2.3 | Staff time allocation

To estimate how staff time was allocated across program compo-
nents, we developed questionnaires (see Appendix S1) tailored for 
each role. Using these questionnaires, we asked staff to estimate the 

TA B L E  1   Cost categories, data sources, and cost assignments 
for the cost analysis of the Grady Heart Failure Program, Atlanta

Cost category Data source Cost assignment

Personnel

Medical director GHS records Actual 
salary + 25% 
benefits

Manager GHS records Actual 
salary + 25% 
benefits

Population health 
director

GHS records Actual 
salary + 25% 
benefits

Data dashboard 
support

GHS records Actual 
salary + 25% 
benefits

Data contract Estimate

Program check- in/
Front desk

GHS records Actual 
salary + 25% 
benefits

Patient liaison GHS records Actual salary + 0% 
benefits, survey

Community Health 
Worker

GHS records Actual 
salary + 25% 
benefits, survey

Nurse Practitioners GHS records Actual 
salary + 25% 
benefits, survey

Clinic Registered 
Nurse

GHS records Actual 
salary + 25% 
benefits

Contract / per diem 
nurse

GHS records Actual salary + 0% 
benefits

Counselora  Internet Average 
salary + 25% 
benefits

Phlebotomist GHS records Actual 
salary + 25% 
benefits

Facilities GHS records Standard GHS rate 
based on % of 
space occupied

Equipment

Rolling workstations Inventory and 
internet, IRS

Market rate value, 
useful life

Laptops and 
computers

Inventory and 
internet, IRS

Market rate value, 
useful life

Printers Inventory and 
internet, IRS

Market rate value, 
useful life

Phone Inventory and 
internet, IRS

Market rate value, 
useful life

Blood pressure 
monitoring cuff

Inventory and 
internet, IRS

Market rate value, 
useful life

(Continues)
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percentage breakdown of their time across activities during a typi-
cal week. The questionnaires were administered in April 2019 via 
email to key staff: 5 APPs, 1 CHW, and 1 patient liaison. The APP and 
CHW questionnaires had two parts. In the first part they were asked 
to indicate the percent time spent on an average week for a targeted 
list of activities relevant to the APP role or the CHW role. In addi-
tion, the APPs and CHW were asked “Now thinking about program 
activities to reduce barriers to care, please indicate what percent 
of your time is spent each week, on average, helping patients with 
the following barriers. These do not have to add up to 100% and 
can be part of any of the categories above; we just want to under-
stand better how much staff time is spent helping patients deal with 
these barriers.” The five categories of social needs activities were 
included for addressing barriers. For the patient liaison survey the 
social needs activities were not asked separately.

2.4 | Cost calculation

The spreadsheet was completed in 2019 with the data from the cur-
rent fiscal year, estimates from the 2018 calendar year, or from the 

first half of 2019, and information from staff surveys. Partial years 
were converted to a full year. Unit quantities were aggregated to es-
timate the total annual cost for the GHFP and by mutually exclusive 
categories: GHFP health care program (fixed and variable) and social 
needs activities. This was done to guide implementation and scal-
ing. For example, another hospital would be able to assess the cost 
of adding the GHFP health care program alone or the social needs 
activities based on the size of their population. The fixed costs rep-
resent what is needed to operate the program: management, space, 
office equipment, and program certification. Variable costs include 
personnel, computers, educational materials, and medical supplies 
that can vary by the number of patients. The costs for social needs 
strategies are also variable based on need by GHFP patients. We 
then estimated the annual cost per patient served.

3  | RESULTS

The program has five nurse practitioners who do rotations and 
spend time working on different programs. Their time on the GHFP 
is equivalent to four full- time equivalent (FTE) nurse practitioners. 
Forty- two percent of the total program cost is for four FTE nurse 
practitioners, including salary and benefits. Results from the staff 
time allocation survey are shown in Table 2. The median time alloca-
tion for nurse practitioners is 30% on initial consults and education, 
15% on additional time with the patient following the initial consult 
but prior to leaving the hospital, 5% on follow- up calls and sched-
uling appointments, 30% on post- discharge appointments with the 
patients, and 5% on miscellaneous activities. Across these activities, 
the amount of time that nurse practitioners spend toward address-
ing health equity barriers varies and ranged 22%– 100%. The most 
substantial portion of their time is spent connecting patients to 
other services with a median of 20% (range 15%– 60%) amounting to 
an 0.80 FTE effort when applied to 4 FTEs.

Among the other staff surveyed, the patient liaison spends 60% 
of their time on follow- up calls and scheduling appointments and 
at least 20% addressing health equity barriers. The CHW spent 
time across the following activities: 20% on initial consults and ed-
ucation, 20% on follow- up calls and scheduling appointments, 10% 
on in- home visits after discharge, 20% meeting with patients after 
discharge, 5% in team meetings, and 25% on other activities (eg, 
in- clinic needs assessments). For health equity barriers, the CHW 
spent 30% providing counseling, 40% linking patients to community 
services, 25% arranging transportation and mobile visits, and 5% ad-
dressing financial counseling.

The GHFP was estimated to cost $1,333,039 for 916 patients 
during May 2018– April 2019 (Table 3). The estimated annual cost 
per patient was $1455. Of the approximately 1.33 million, 70% was 
for the GHFP health care program alone, and 30% was for the social 
needs activities. Of the GHFP alone, 33% was fixed and the remain-
ing can vary by number of patients served. Of the costs attributed to 
social needs activities, 18% was for providing the 30- day supply of 

Cost category Data source Cost assignment

Other program- specific

Joint Commission 
certification

Reported by 
GHFP staff

Estimate

Guidebook Reported by 
GHFP staff

Estimate

Caregiving workshop Reported by 
GHFP staff

Estimate

Annual training for 
full- time staff

Reported by 
GHFP staff

Estimate

Medical supplies

Home 
supplies— scales

Invoice Payment

Home supplies— 
blood pressure 
cuffs

Invoice Payment

Medication supply GHS records Average of GHS 
pharmacy 
payments for a 
sample

Pillboxes Reported by 
GHFP staff

Estimate

Transportation Invoices Payments

Mobile Integrated 
Health Home Visits

GHS records Estimate

Note: Survey indicates that the time allocation survey was used for 
attributing salary to different components of the program.
Abbreviations: GHFP, Grady Heart Failure Program; GHS, Grady 
Hospital System; IRS, Internal Revenue Service
aNo access to salary information. 

TA B L E  1   (Continued)
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medications and addressing medication adherence, 18% for mobile 
services, 53% for navigating services within and outside GHS, and 
12% for addressing transportation barriers and for providing trans-
portation to visits. Most of the program costs were for personnel: 
92% of the fixed GHFP, 95% of the variable GHFP, and 78% of the 
social needs activities.

4  | DISCUSSION

To inform the cost of implementing social needs activities into 
a health care program, we estimated the cost components of the 
Grady Heart Failure Program (GHFP). The Grady Memorial Hospital, 
a safety- net hospital in Atlanta, developed and implemented the 

TA B L E  2   Typical time allocation for key staff that worked across components of the program: Grady Heart Failure Program, Atlanta, April 
2019

Staff roles (# staff) and activities # FTE % Time toward activities

Patient liaison (n = 1) 1.0

Team meetings 5.0

Follow- up calls and scheduling appointments 60.0

Other activities 15.0

Addressing social needsa 

Coordinating 30- day medication supply 10.0

Arranging transportation 10.0

Community Health Worker (n = 1) 1.0

Team meetings 5.0

Initial consults and education 20.0

Follow- up calls and scheduling appointments 20.0

In- home visit after discharge 10.0

Meeting with patients after discharge 20.0

Other activities (eg, in- clinic needs assessments) 25.0

Addressing social needs within the activities abovea  70.0

Arranging financial counseling and financial clearance 5.0

Arranging transportation (eg, ride service, calling family, public transit) 15.0

Arranging Mobile Integrated Health home visits 10.0

Linking patients to other services (eg, specialty clinics, SNAP) 40.0

Nurse Practitioners (n = 5) 4.0 Mean Median Range Totalc 

Team meetings 9.0 5.0 5- 20

Initial consults and education 29.0 30.0 10- 40

Additional time with patients following consult 16.0 15.0 5- 25

Follow- up calls and scheduling appointments 6.0 5.0 5- 10

Post- discharge appointments 32.0 30.0 20- 55

Miscellaneous (eg, following up with lab results) 8.0 5.0 0- 20

Addressing social needs within the activities above b  49.9 35.0 22- 100

Assisting with medication supply 2.5 2.5 0- 5 10.0

Arranging financial counseling and financial clearance 10.2 10.0 1- 20 40.0

Arranging transportation (eg, ride service, calling family, public transit) 6.2 5.0 1- 15 20.0

Arranging Mobile Integrated Health home visits 7.0 5.0 0- 15 20.0

Linking patients to other services (eg, specialty clinics, SNAP) 24.0 20.0 15- 60 80.0

Abbreviations: APP, Advanced Practice Provider; CHW, Community Health Worker; FTE, Full- time equivalent; GHFP, Grady Heart Failure Program; 
SNAP, Supplemental Nutrition Assistance Program.
aThe CHW was asked about program activities that could take place within the work activities above. The CHW reported social needs activities 
(included in the table) and substance use and mental health counseling (30% not shown in table). 
bThese activities are often delegated to the CHW and patient liaison; however, the nurse practitioners address barriers while working with patients 
and when the CHW and patient liaison are not available. These activities do not necessarily need to sum to 100% time. 
cThe GHFP has 5 APP nurse practitioners who do rotations and spend some time working on different programs. Their time on the GHFP is 
equivalent to 4 FTE nurse practitioners. The median time allocations from 5 APP surveys were applied to 4 FTEs to attribute their salary to health 
equity activities. 
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TA B L E  3   Program costs for May 2018– April 2019, Grady Heart Failure Program, Atlanta

Type (unit) Quantity Unit Cost (2019 $) Cost (2019 $)

GHFP health care program

Fixed— to operate the program

Personnel (FTE)

Medical director 0.05 300,000.00 15,000.00

Manager 1.00 175,000.00 175,000.00

Population health director 0.05 180,000.00 9000.00

Data dashboard support 1.20 67,204.00 80,644.80

Facilities (square feet) 765 27.15 20,770.00

Equipment (number)

Rolling workstations 4.00 3200.00 1110.15

Laptops 4.00 800.00 423.67

Printers 2.00 300.00 79.44

Phone 10.00 75.00 65.05

Blood pressure monitoring cuff 1.00 3000.00 467.59

Other program- specific

Joint Commission 2- year certification 1.00 4000.00 2000.00

Fixed subtotal 304,560.70

Variable— varies by number of patients

Personnel (FTE)

Program check- in and front desk support 0.50 35,000.00 17,500.00

Patient liaison / Licensed Practical Nurse 0.80 63,750.00 51,000.00

Community Health Worker 0.30 70,000.00 21,000.00

Nurse Practitioners 2.30 140,000.00 322,000.00

Clinic Registered Nurse 0.80 93,750.00 75,000.00

Contract/Per diem nurse 1.00 55,000.00 55,000.00

Medical Assistant 0.80 43,750.00 35,000.00

Phlebotomist 0.80 31,250.00 25,000.00

Annual training for full- time staff 7.00 1500.00 10,500.00

Equipment (number)

Computers 16.00 580.00 1228.65

Educational materials (number)

Guidebook 1200 5.00 6000.00

Caregiving workshop 1.00 2000.00 2000.00

Medical supplies (annual order) varies varies 4771.00

Home supplies— scales (number) 120 19.50 2340.00

Home supplies— blood pressure cuffs (number) 120 31.00 3720.00

Variable subtotal 632,059.65

GHFP health care program total $936,620.35

Social needs activitiesa 

Navigating services

Financial counseling and clearance

Personnel— APPs, CHW, counselor (FTE) 0.65 68,250

Linking to other services

Personnel— APPs, CHW (FTE) 1.20 140,000.00

Navigating services subtotal 208,250.00

(Continues)
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GHFP to improve care, plan the transition to outpatient care, pro-
vide education, conduct follow- up, and address socioeconomic bar-
riers for more than 900 heart failure patients annually. Recognizing 
that clinical outcomes are shaped by the broader social, economic, 
and physical environments, the program acknowledges the impor-
tance of SDOH such as, income and transportation, and are help-
ing to address these barriers.14 We found that for a recent year, the 
cost of this program is an estimated $1.33 million. Thirty percent 
of the program cost was attributed to the five strategies to address 
social needs that assist in mitigating social and economic conditions: 
financial counseling, free 30- day medication supply, transportation 
for those most in need, home visits for those most in need, and a 
Community Health Worker.

Many health care providers are also recognizing that health 
outcomes are influenced by social and economic conditions and 
racism and stressors in the physical environment.12- 15 Some pro-
viders are working to address SDOH and social needs by screening 
for housing issues, food insecurity and poverty, and providing re-
ferrals;59 investing in housing;60 and providing free transportation 
to health care.61 In addition, at a larger scale, some state Medicaid 
agencies have identified the following Medicaid Accountable Care 
Organization priorities: caring for complex populations, leveraging 
existing Medicaid initiatives, integrating behavioral health services, 
supporting care coordination, and addressing SDOH.62

Given the growing recognition of SDOH, the present cost analy-
sis may provide a roadmap for other hospitals attempting to address 
SDOH and social needs in their patient population. In addition, few 
nurse- lead heart failure programs report the complete cost to imple-
ment such programs.63 The information from the present case study 
can be used to inform the resource requirements. We used standard 

costing methods that included cost templates tailored to the pro-
gram and balanced quality against feasibility to ensure enough detail 
while not being overly burdensome to hospital staff.54 This informa-
tion coupled with additional salary information (Appendix S2) can 
assist hospitals in similar contexts. In addition, the costing approach 
could be applied in other health care settings for programs inter-
ested in monitoring and evaluation.

Our cost study found that 42% of the total program cost was for 
4 FTE nurse practitioners including salary and benefits. On average, 
30% of their time was spent on initial consults and 30% was spent 
on discharge appointments. The salaries are representative of the na-
tional average (Appendix S2). The per patient cost of the total GHFP 
cost is $1455 and some inpatient and outpatient activities may be 
reimbursed for insured patients. These visits are an opportunity to 
address the complex social needs of patients seen at safety- net hos-
pitals and nurse practitioners may spend a third of their time doing so 
during their consults and outpatient visits. One full- time Community 
Health Worker accounted for 5% of the total program cost and pro-
vided counseling and connected patients to services and can help 
alleviate some of the nurse practitioners’ time. Assuming the same 
salaries and levels of financial counseling and linking to services; facil-
ity costs scaled to the size of the program; and that everyone received 
a ride to their follow- up appointment (at $12 each way; this average 
will vary by market and other factors), the per patient cost is approxi-
mately $3930, $1720, and $1250 for programs of 100, 450, and 1800 
participants respectively. Some fixed costs are substantial for a small 
program. It may be possible to have staff take on more roles to adjust 
for a smaller team, to share resources within the program, to share 
resources across programs, and/or reduce program costs by making 
other modifications based on needs and resources. A home visit is 

Type (unit) Quantity Unit Cost (2019 $) Cost (2019 $)

Medication assistance

Personnel— APPs, patient liaison (FTE) 0.20 20,375.00

Medication supply (patient) 650 78.10 50,765.00

Pillboxes (number) 36 0.14 5.04

Medication assistance subtotal 71,145.04

Transportation assistance

Personnel— APPs, CHW, patient liaison (FTE) 0.45 44,875.00

Uber/Lyft through brokerage service (rides) 94 12.21 1148.15

Transportation assistance subtotal 46,023.15

Mobile Integrated Health (MIH)

MIH (visits) 144 250.00 36,000.00

Personnel— APP, CHW (FTE) 0.30 35,000.00

MIH subtotal 71,000.00

Social needs activities subtotal $396,418.19

TOTAL: GHFP health care program and social needs activities $1,333,038.54

Abbreviations: APP, Advanced Practice Provider; CHW, Community Health Worker; FTE, Full- time equivalent; GHFP, Grady Heart Failure Program; 
MIH, Mobile Integrated Health.
aPersonnel time for social needs activities is exclusive from personnel time in the GHFP category. 
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estimated to cost an additional $500 per patient. That estimate in-
cludes GHFP staff time spent identifying the need, communicating 
with the provider, and providing patient support; and vehicle costs 
and facilities for operating and maintaining vehicles, insurance, medi-
cal supplies, and staff time related to the visit.

4.1 | Limitations and future research

There are several limitations of this study. First, some program 
costs were estimates and sampling uncertainty was not accounted 
for in this analysis. However, the total cost is comprised largely of 
staff and actual salaries were used. Summaries from the Bureau 
of Labor Statistics show that health care practitioners and health 
care support salaries in Atlanta are close to the nationwide aver-
age for their respective occupational groups.64 Second, the find-
ings presented in this paper are for a single program serving heart 
failure patients in a safety- net hospital in Atlanta. This population 
may not be generalizable to other populations. Third, we did not 
compare these costs relative to outcomes. Although these activi-
ties show potential for reducing readmissions34- 37 and reducing 
hospital readmissions is one way to improve health at a lower 
cost,65 the focus of the present paper was to inform implementa-
tion of existing strategies. Addressing social needs is important; 
however, health care providers may be concerned about using re-
sources if the benefits are not observed by their health system. 
Demonstrating impacts to hospital readmission, length of stay, 
and mortality risk is an important area for continued research. In 
addition, while the present paper outlines the resources needed 
for integrating specific strategies into health care, patients may 
still experience some unmet social needs. Finally, there are other 
ways that social care could be integrated into health care. These 
include adjustment (eg, reducing patient need for in- person visits), 
assistance (eg, providing transportation), alignment (eg, investing 
in community ride programs), and advocacy (eg, promoting policies 
that change transportation infrastructure).12 We did not compare 
different approaches for addressing SDOH. Such comparisons can 
guide decisions about investments.

4.2 | Implications for policy and practice

Social determinants of health are the root cause of many disparities 
observed in CVD health outcomes that disproportionally affect racial 
and ethnic minorities and lower socioeconomic status individuals in the 
United States.12 Health care system use differs by race and income10 
and can reinforce structural inequities through lower quality of care.66 
Hospitals and, in particular, safety- net hospitals are anchor institutions 
in the community and can play an important role in addressing inequi-
ties by helping with social needs, as well as assisting with physiological 
needs. Every contact is an opportunity to understand and assist with 
the complex health and social needs. This program shows that health 
care systems can drive health equity through follow- up and social 

needs activities for a low SES population; however, this requires dedi-
cated funds for staff to support vulnerable patients.

ACKNOWLEDG MENTS
Joint Acknowledgment/Disclosure Statement: TTi Health Research & 
Economics assisted with the data collection under the Centers for 
Disease Control and Prevention task order 200- 2014- 61269- 0005. 
The authors would like to thank Guijing Wang and Michael Schooley 
for their comments on the manuscript.

AUTHOR CONTRIBUTION
DW and AO designed and lead the program. JMJ, JMC, RIL, MM, 
AO, DW contributed to the conception and design of the evaluation. 
All authors contributed to the conception of the manuscript. KEM, 
JMC, MM, JMJ, and RIL drafted the manuscript. JMC, JMJ, DW, RIL, 
KEM, AO, and TTi were involved with the acquisition of the data. 
KEM and JMC conducted the analyses. KEM, JMC, JMJ, DW, AO, 
and RIL were involved in the interpretation of the data. All authors 
made critical revisions to the content that is included in the manu-
script. All authors approved the manuscript.

DISCL AIMER
The findings and conclusions in this paper are those of the authors 
and do not necessarily represent the official position of the Centers 
for Disease Control and Prevention. Use of trade names and com-
mercial sources is for identification only and does not imply endorse-
ment by the US Department of Health and Human Services.

ORCID
Kara E. MacLeod  https://orcid.org/0000-0003-0971-3288 
Rashon I. Lane  https://orcid.org/0000-0002-0612-1466 

R E FE R E N C E S
 1. Benjamin EJ, Muntner P, Alonso A, et al. Heart disease and 

stroke statistics- 2019 update: a report from the American Heart 
Association. Circulation. 2019;139:e56- e528.

 2. Cooper LB, DeVore AD, Michael FG. The impact of worsening heart 
failure in the United States. Heart Fail Clin. 2015;11(4):603- 614.

 3. Min Y- I, Anugu P, Butler KR, et al. Cardiovascular disease burden 
and socioeconomic correlates: findings from the Jackson Heart 
Study. J Am Heart Assoc. 2017;6(8):e004416.

 4. Go AS, Mozaffarian D, Roger VL, et al. Heart disease and stroke sta-
tistics– 2014 update: a report from the American Heart Association. 
Circulation. 2014;129(3):e28- e292.

 5. Bahrami H, Kronmal R, Bluemke DA, et al. Differences in the in-
cidence of congestive heart failure by ethnicity: the multi- ethnic 
study of atherosclerosis. Arch Intern Med. 2008;168(19):2138- 2145.

 6. Hawkins NM, Jhund PS, McMurray JJ, Capewell S. Heart failure 
and socioeconomic status: accumulating evidence of inequality. Eur 
J Heart Fail. 2012;14(2):138- 146.

 7. Stewart S, Murphy NF, McMurray JJ, Jhund P, Hart CL, Hole D. 
Effect of socioeconomic deprivation on the population risk of in-
cident heart failure hospitalisation: an analysis of the Renfrew/
Paisley Study. Eur J Heart Fail. 2006;8(8):856- 863.

 8. Carnethon MR, Pu J, Howard G, et al. Cardiovascular health in 
African Americans: A scientific statement from the American Heart 
Association. Circulation. 2017;136(21):e393- e423.

https://orcid.org/0000-0003-0971-3288
https://orcid.org/0000-0003-0971-3288
https://orcid.org/0000-0002-0612-1466
https://orcid.org/0000-0002-0612-1466


484  |    
Health Services Research

MACLEOD Et AL.

 9. Wyatt SB, Williams DR, Calvin R, Henderson FC, Walker ER, 
Winters K. Racism and cardiovascular disease in African Americans. 
Am J Med Sci. 2003;325(6):315- 331.

 10. Lichtenstein R. The vexing problem of health inequalities in the 
United States: what is to be done? Med Care. 2015;53(3):215- 217.

 11. Joynt KE, Orav EJ, Jha AK. Thirty- day readmission rates for Medicare 
beneficiaries by race and site of care. JAMA. 2011;305(7):675- 681.

 12. National Academies of Sciences, Engineering, and Medicine. 
Integrating social care into the delivery of health care: Moving 
upstream to improve the nation's health. Washington, DC: The 
National Academies Press; 2019. https://doi.org/10.17226/ 
25467

 13. Gottlieb LM, Wing H, Adler NE. A systematic review of inter-
ventions on patients' social and economic needs. Am J Prev Med. 
2017;53(5):719- 729.

 14. Castrucci BC, Auerbach J.Meeting Individual Social Needs Falls 
Short Of Addressing Social Determinants Of Health. Health Affairs 
Blog. January 16, 2019. https://www.healt haffa irs.org/do/10.1377/
hblog 20190 115.23494 2/full/. Accessed December 3, 2019.

 15. Murray GF, Rodriguez HP, Lewis VA. Upstream with a small paddle: 
how ACOs are working against the current to meet patients' social 
needs. Health Aff (Millwood). 2020;39(2):199- 206.

 16. Gottlieb LM, Garcia K, Wing H, Manchanda R. Clinical interventions 
addressing nonmedical health determinants in Medicaid managed 
care. Am J Manag Care. 2016;22(5):370- 376.

 17. Kangovi S, Mitra N, Grande D, Long JA, Asch DA. Evidence- based 
community health worker program addresses unmet social needs 
and generates positive return on investment. Health Aff (Millwood). 
2020;39(2):207- 213.

 18. Vasan A, Morgan JW, Mitra N, et al. Effects of a standardized 
community health worker intervention on hospitalization among 
disadvantaged patients with multiple chronic conditions: A pooled 
analysis of three clinical trials. Health Serv Res. 2020;55(S2):89
4- 901.

 19. Community Preventive Services Task Force. Cardiovascular Disease 
Prevention and Control: Interventions Engaging Community Health 
Workers. Atlanta, GA: Centers for Disease Control and Prevention; 
2015.

 20. Syed S, Gerber B, Sharp L. Traveling towards disease: 
Transportation barriers to health care access. J Community Health. 
2013;38(5):976- 993.

 21. Wolfe MK, McDonald NC, Holmes GM. Transportation Barriers 
to Health Care in the United States: Findings From the National 
Health Interview Survey, 1997– 2017. Am J Public Health. 
2020;110(6):815- 822.

 22. Solomon EM, Wing H, Steiner JF, et al. Impact of transportation 
interventions on health care outcomes: a systematic review. Med 
Care. 2020;58(4):384- 391.

 23. Chaiyachati KH, Hubbard RA, Yeager A, et al. Rideshare- based 
medical transportation for Medicaid patients and primary care 
show rates: a difference- in- difference analysis of a pilot program. 
J Gen Intern Med. 2018;33(6):863- 868.

 24. Vais S, Siu J, Maru S, et al. Rides for Refugees: a transporta-
tion assistance pilot for women's health. J Immigr Minor Health. 
2020;22(1):74- 81.

 25. Bove AM, Gough ST, Hausmann LRM. Providing no- cost transport 
to patients in an underserved area: Impact on access to physical 
therapy. Physiother Theory Pract. 2019;35(7):645- 650.

 26. Rochlin DH, Lee CM, Scheuter C, Milstein A, Kaplan RM. Economic 
benefit of "modern" nonemergency medical transportation 
that utilizes digital transportation networks. Am J Public Health. 
2019;109(3):472- 474.

 27. Chaiyachati KH, Hubbard RA, Yeager A, et al. Association of 
Rideshare- Based Transportation Services and Missed Primary 
Care Appointments: A Clinical Trial [published correction appears 

in JAMA Intern Med. 2018;178(5):731– 732] [published correction 
appears in JAMA Intern Med. 2018;178(5):732]. JAMA Intern Med. 
2018;178(3):383- 389.

 28. Bronstein LR, Gould P, Berkowitz SA, James GD, Marks K. 
Impact of a social work care coordination intervention on hos-
pital readmission: a randomized controlled trial. Soc Work. 
2015;60(3):248- 255.

 29. Pruitt Z, Emechebe N, Quast T, Taylor P, Bryant K. Expenditure 
reductions associated with a social service referral program. Popul 
Health Manag. 2018;21(6):469- 476.

 30. Shier G, Ginsburg M, Howell J, Volland P, Golden R. Strong social 
support services, such as transportation and help for caregivers, 
can lead to lower health care use and costs. Health Aff (Millwood). 
2013;32(3):544- 551.

 31. Ruiz S, Snyder LP, Rotondo C, Cross- Barnet C, Colligan EM, Giuriceo 
K. Innovative home visit models associated with reductions in 
costs, hospitalizations and emergency department use. Health Aff 
(Millwood). 2017;36(3):425- 432.

 32. Starbird LE, DiMaina C, Sun CA, Han HR. A systematic review of in-
terventions to minimize transportation barriers among people with 
chronic diseases. J Community Health. 2019;44(2):400- 411.

 33. O'Toole TP, Johnson EE, Aiello R, Kane V, Pape L. Tailoring care 
to vulnerable populations by incorporating social determinants of 
health: the Veterans Health Administration's "homeless patient 
aligned care team" program. Prev Chronic Dis. 2016;13:E44.

 34. Grady Heart Failure Program field notes. Centers for Disease 
Control and Prevention website. https://www.cdc.gov/dhdsp/ 
docs/field - note- grady - heart - failu re- progr am- 508.pdf. Accessed 
December 10, 2019.

 35. Chang E, Egbuche O, Wirth D, et al. Impact of an enhanced compre-
hensive heart failure program on emergency department visits in 
heart failure patients. J Am Coll Cardiol. 2018;71(11): A720.

 36. Onwuanyi A, Axiyan M, Edwards M, et al. Abstract 239: Impact 
of nurse practitioner directed comprehensive heart failure pro-
gram in the clinical decision unit. Circ Cardiovasc Qual Outcomes. 
2015;8:A239.

 37. Edwards M, et al. Abstract 17077: Impact of comprehensive heart 
failure program on emergency department visits -  experience from 
urban academic center. Circulation. 2013;128:A17077.

 38. Chung GC, Marottoli RA, Cooney LM Jr, Rhee TG. Cost- related med-
ication nonadherence among older adults: findings from a nationally 
representative sample. J Am Geriatr Soc. 2019;67(12):2463- 2473.

 39. DiJulio B, Kirzinger A, Wu B, Brody M. Data note: Americans’ chal-
lenges with health care costs. Kaiser Family Foundation Web site. 
2017. https://www.kff.org/healt h- costs/ poll- findi ng/data- note- 
ameri cans- chall enges - with- healt h- care- costs/. Accessed October 
29, 2019.

 40. Khera R, Valero- Elizondo J, Das SR, et al. Cost- related medi-
cation nonadherence in adults with atherosclerotic cardiovas-
cular disease in the United States, 2013 to 2017. Circulation. 
2019;140(25):2067- 2075.

 41. Banegas MP, Dickerson JF, Friedman NL, et al. Evaluation of a novel 
financial navigator pilot to address patient concerns about medical 
care costs. Perm J. 2019;23:18- 084.

 42. U.S. Government Accountability Office. Transportation 
Disadvantaged Populations: Some Coordination Efforts Among 
Programs Providing Transportation Services, but Obstacles Persist. 
Washington, DC: U.S. Government Accountability Office; 2003.

 43. National Academies of Sciences, Engineering, and Medicine. Cost- 
Benefit Analysis of Providing Non- Emergency Medical Transportation. 
Washington, DC: The National Academies Press; 2005.

 44. Yu SWY, Hill C, Ricks ML, Bennet J, Oriol NE. The scope and im-
pact of mobile health clinics in the United States: a literature re-
view. International Journal for Equity in Health. 2017;16(1):178- 212. 
https://doi.org/10.1186/s1293 9- 017- 0671- 2

https://doi.org/10.17226/25467
https://doi.org/10.17226/25467
https://www.healthaffairs.org/do/10.1377/hblog20190115.234942/full/
https://www.healthaffairs.org/do/10.1377/hblog20190115.234942/full/
https://www.cdc.gov/dhdsp/docs/field-note-grady-heart-failure-program-508.pdf
https://www.cdc.gov/dhdsp/docs/field-note-grady-heart-failure-program-508.pdf
https://www.kff.org/health-costs/poll-finding/data-note-americans-challenges-with-health-care-costs/
https://www.kff.org/health-costs/poll-finding/data-note-americans-challenges-with-health-care-costs/
https://doi.org/10.1186/s12939-017-0671-2


     |  485
Health Services Research

MACLEOD Et AL.

 45. Get With The Guidelines® -  Heart Failure. American Heart 
Association website. February 2016. https://www.heart.org/idc/
group s/heart - publi c/@wcm/@hcm/@gwtg/docum ents/downl 
oadab le/ucm_467882.pdf. Accessed November 29, 2020.

 46. Baker H, Oliver- McNeil S, Deng L, Hummel SL. Regional hospital 
collaboration and outcomes in medicare heart failure patients: see 
you in 7. JACC Heart Fail. 2015;3(10):765- 773.

 47. Chang LL, Xu H, DeVore AD, et al. Timing of postdischarge fol-
low- up and medication adherence among patients with heart fail-
ure. J Am Heart Assoc. 2018;7(7):e007998.

 48. DeVore AD, Cox M, Eapen ZJ, et al. Temporal trends and variation 
in early scheduled follow- up after a hospitalization for heart failure: 
findings from get with the guidelines- heart failure. Circ Heart Fail. 
2016;9(1):e002344.

 49. Goyal P, Sterling MR, Beecy AN, et al. Patterns of scheduled fol-
low- up appointments following hospitalization for heart failure: in-
sights from an urban medical center in the United States. Clin Interv 
Aging. 2016;11:1325- 1332.

 50. Hernandez AF, Greiner MA, Fonarow GC, et al. Relationship be-
tween early physician follow- up and 30- day readmission among 
Medicare beneficiaries hospitalized for heart failure. JAMA. 
2010;303(17):1716- 1722.

 51. Patel DB, Shah RM, Bhatt DL, et al. Guideline- appropriate care and 
in- hospital outcomes in patients with heart failure in teaching and 
nonteaching hospitals: findings from get with the guidelines- heart 
failure. Circ Cardiovasc Qual Outcomes. 2016;9(6):757- 766.

 52. Frick KD. Microcosting quantity data collection methods. Med Care. 
2009;47(7 Suppl 1):S76- S81.

 53. Ruger JP, Emmons KM, Kearney MH, Weinstein MC. Measuring the 
costs of outreach motivational interviewing for smoking cessation 
and relapse prevention among low- income pregnant women. BMC 
Pregnancy Childbirth. 2009;9:46.

 54. Chapel JM, Wang G. Understanding cost data collection tools to 
improve economic evaluations of health interventions. Stroke and 
Vascular. Neurology. 2019;4:214- 222. https://doi.org/10.1136/
svn- 2019- 000301

 55. Centers for Disease Control and Prevention. Learning and Growing 
through Evaluation: Economic Evaluation. Atlanta, GA: Centers for 
Disease Control and Prevention, National Center for Environmental 
Health, Division of Environmental Hazards and Health Effects, 
Air Pollution and Respiratory Health Branch, 2015. https://www.
cdc.gov/asthm a/progr am_eval/asthm aprog ramgu ide_mod6.pdf. 
Accessed August 1, 2018.

 56. Department of the Treasury. How to Depreciate Property. Internal 
Revenue Servce website. Published 2018. https://www.irs.gov/
pub/irs- pdf/p946.pdf. Accessed September 5, 2019.

 57. Haddix AC, Teutsch SM, Corso PS. Prevention Effectiveness: A 
Guide to Decision Analysis and Economic Evaluation. Oxford: Oxford 
University Press; 2003.

 58. Petitti DB. Meta- Analysis, Decision Analysis, and Cost- Effectiveness 
Analysis. Oxford: Oxford University Press; 2000.

 59. New framework facilities primary care- community organization 
partnerships to screen for Social Determinants of Health. United 
Hospital Fund website.Published June 6, 2019. https://uhfnyc.
org/news/artic le/frame work- facil itate s- prima ry- care- commu nity- 
organ izati on- partn ershi ps/?edit. Accessed September 17, 2019.

 60. Why Boston Medical Center is investing in housing. WBUR web-
site. Published June 27, 2018. https://www.wbur.org/commo 
nheal th/2018/06/27/bosto n- medic al- cente r- affor dable - housing. 
Accessed September 17, 2019.

 61. Ride To Care website. http://ridet ocare.com/
 62. Llyod J, McGinnis T. Five emerging Medicaid Accountable Care 

Organization priorities. https://www.chcs.org/five- emerg ing- 
medic aid- accou ntabl e- care- organ izati on- prior ities/. Published 
February 2, 2016. Accessed September 17, 2019.

 63. Phillips CO, Singa RM, Rubin HR, Jaarsma T. Complexity of pro-
gram and clinical outcomes of heart failure disease management 
incorporating specialist nurse- led heart failure clinics. A meta- 
regression analysis. Eur J Heart Fail. 2005;7(3):333- 341. http://dx.
doi.org/10.1016/j.ejhea rt.2005.01.011

 64. Occupational employment and wages in Atlanta- Sandy Springs- 
Roswell— May 2018. Bureau of Labor Statistics website. Published 
June 18, 2019. https://www.bls.gov/regio ns/south east/news- relea 
se/occup ation alemp loyme ntand wages_atlan ta.htm. Accessed 
September 27, 2019.

 65. Soundarraj D, Singh V, Satija V, Thakur RK. Containing the cost of 
heart failure management: a focus on reducing readmissions. Heart 
Fail Clin. 2017;13(1):21- 28.

 66. National Academies of Sciences, Engineering, and Medicine. 
Communities in Action: Pathways to Health Equity. Washington, DC: 
The National Academies Press; 2017. https://doi.org/10.17226/ 
24624

SUPPORTING INFORMATION
Additional supporting information may be found online in the 
Supporting Information section.

How to cite this article: MacLeod KE, Chapel JM, McCurdy M, 
et al. The implementation cost of a safety- net hospital program 
addressing social needs in Atlanta. Health Serv Res. 
2021;56:474– 485. https://doi.org/10.1111/1475-6773.13629

https://www.heart.org/idc/groups/heart-public/@wcm/@hcm/@gwtg/documents/downloadable/ucm_467882.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@hcm/@gwtg/documents/downloadable/ucm_467882.pdf
https://www.heart.org/idc/groups/heart-public/@wcm/@hcm/@gwtg/documents/downloadable/ucm_467882.pdf
https://doi.org/10.1136/svn-2019-000301
https://doi.org/10.1136/svn-2019-000301
https://www.cdc.gov/asthma/program_eval/asthmaprogramguide_mod6.pdf
https://www.cdc.gov/asthma/program_eval/asthmaprogramguide_mod6.pdf
https://www.irs.gov/pub/irs-pdf/p946.pdf
https://www.irs.gov/pub/irs-pdf/p946.pdf
https://uhfnyc.org/news/article/framework-facilitates-primary-care-community-organization-partnerships/?edit
https://uhfnyc.org/news/article/framework-facilitates-primary-care-community-organization-partnerships/?edit
https://uhfnyc.org/news/article/framework-facilitates-primary-care-community-organization-partnerships/?edit
https://www.wbur.org/commonhealth/2018/06/27/boston-medical-center-affordable-housing
https://www.wbur.org/commonhealth/2018/06/27/boston-medical-center-affordable-housing
http://ridetocare.com/
https://www.chcs.org/five-emerging-medicaid-accountable-care-organization-priorities/
https://www.chcs.org/five-emerging-medicaid-accountable-care-organization-priorities/
http://dx.doi.org/10.1016/j.ejheart.2005.01.011
http://dx.doi.org/10.1016/j.ejheart.2005.01.011
https://www.bls.gov/regions/southeast/news-release/occupationalemploymentandwages_atlanta.htm
https://www.bls.gov/regions/southeast/news-release/occupationalemploymentandwages_atlanta.htm
https://doi.org/10.17226/24624
https://doi.org/10.17226/24624
https://doi.org/10.1111/1475-6773.13629

